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IN PREPARATION! 

12TH ANNIVERSARY NUMBER 
OF RADIO WORLD 

It is probably quite as true today as it was generations ago, that 
"Life is short and time is fleeting." At any rate, it does not seem 
twelve years since the first issue of RADIO WORLD was placed 
before the public -but our Twelfth Anniversary Number is now on 
the way. It will be dated March 17, 1934, and the last advertising 
forms will close March 6. 

Take advantage of this opportunity to reach a larger number 
of readers than usual, as the publishers plan to celebrate the event 
by endeavoring to increase the edition and sales substantially. Our 
regular advertising rates will be in force. 

For space and preferred position address: 

Advertising Dept., Radio World, 145 W. 45th St., New York, N.Y. 
Phone Number, BRyant 9-0558 

SOME OF THE GREAT 
BUYS AT OUR 
BARGAIN COUNTER ! 

HAM MARLUND .0005 SFL con- 
denser, brass plates 50e. 

.0005 tuning condenser in dust - 
proof covers, short shaft 25c. 

2 -gang .00035 SFL condenser 40c. 
2 -gang .00035 SFL condenser, 

shielded 65c. 
3 -gang .00015 condenser, brass 

plates, with trimmers on 2 sec- 
tions 99c. 

0.001 fixed condenser 2c. 
Chassis for 6 or 8 tube circuit 75c. 
5 -wire cable and UY plug at- 

tached 30e. 
Yaxley 20 -ohm potentiometer 12c. 
30 -ohm rheostat with switch 30e. 
7,700 -ohm voltage divider, tapped 

4 places 25e. 
Fixed filament resistor (2 -ohm, 

6.5 -ohm, 30 -ohm) 7c. 
Cartridge grid leak, 5,000, 75,000, 

250,000, 2,000,000 ohms 5c. 
Speaker or phono jack 5c. 
2 -ampere fuse 3c. 
Transformer, secondaries, 2/-v. 

and 110-v. 55c. 
Variable coupler for tuned plate 

or tuned grid to be tuned with 
.0005 or .00035 (specify which). 25c. 

Knobs for 3/16 in. diameter shaft 3c. 
Metal cabinet suitable for midget 

set (no provision for speaker) 55c. 
Relay for A battery charger and 

"B" eliminator, equipped with 
3 ft. cable and plug and double 
female plug 20e. 

METERS 
A battery charge tester, 
0-6 volts 
0-50 volts 
0-25 milliamperes 
0-50 Milliamperes 
0-100 milliamperes 
0-200 milliamperes 
0-400 milliamperes 
0-300 milliamperes 

Come and take advantage of these 
great offers! 

Guaranty Radio Goods Co. 
143 W. 45th St., New York, N.Y. 

each 

Quick -Action 
Classified 

Advertisements 
7e s Word -í1.0e Minimums 

TUBELESS CRYSTAL SET -Something new. Separates all stations, operates speaker. 1800 
miles verified. Blueprint, 6 others, 25c coin. Modern Radiolabs, 151-E Liberty, San Francisco. 

RADIO ANALYZER with 5 Readrite Meters for 
sale. Cheap. Suitable for experimenters. J. Allen, 
204 W. 111th St.. N. Y. C. 

"WILLCOX AUTO ELECTRICIAN'S WIRING 
MANUAL" -Complete wiring diagrams for all 
U. S. cars made in 1928-1929-1930-1931-1932. Com- 
plete data on ignition systems, generators, start- 
ing motors, batteries and lighting. Printed on 
tough, wear -resisting paper that can be washed 
with gasoline without injury to print or paper. 
Loose-leaf style in sturdy covers. Size 11 x 12". 
300 wiring diagrams. Price $10.00. RADIO 
WORLD, 145 W. 45th St., New York City. 

"RADIO AND TELEVISION," by James R. 
Cameron. Over 540 pages, 275 illustrations; cloth 
bound. The subject of radio and television covered 
in such a manner that it is easily understood even 
by a beginner. Price $4.00. RADIO WORLD, 145 
West 45th St., New York City. 

"THE FORD V -EIGHT -B' -FOUR - 
'BB' -TRUCK," by C. B. Manly. A New and Prac- 
tical Book for Everyone Interested in the Con- 
struction, Adjustment, Upkeep aid Repair of The 
New Fords. Over 250 pages, 125 illustrations. 
Complete cross index. Pocket size, flexible leather 
ette cover. Price $2.00. Radio World, 145 W 45th 
St., New York, N. Y. 

MODERN TUBE INDEX, all tubes, all the dope, 
all manufacturers, socket connections, everything 
Most complete of all. Sheet 21 x 27 inches. Price 
25c. RADIO WORLD, 145 West 45th Street, 
New York, N. Y. 

"THE CHEVROLET SIX CAR AND TRUCK" 
(Construction -Operation -Repair) by Victor W. 
Page, author of "Modern Gasoline Automobile," 
"Ford Model A Car and AA Truck," etc., etc. 
450 pages, price $2.00. Radio World, 145 W. 45th 
St., N. Y. City. 

"AUTOMOBILE REFINISHING," by C. E. 
Packer, Member of S.A.E. For the car owner and 
professional refinisher. A practical handbook on 
the materials, methods and equipment used. 148 
pages, 41 illustrations. Price $1.50. RADIO 
WORLD, 145 W. 45th St., New York City. 

"SPECIALIZED AUTO RADIO MANUAL," Vol. 
I, by John F. Rider -loose leaf -about 300 pages - 
up to the minute. Letter press printed. All dia- 
grams clear and the figures easy to read. Covers 
old and new auto radio receivers, and includes 
recently announced auto radio installations. Price, 
$3.50. RADIO WORLD, 145 West 45th Street, 
New York, N. Y. 

RIDER'S 
COMBINATION 

"3 IN 1" 
MANUAL 

NOW READY 

The "3 in 1" manual with and with- 
out carrying handles. 

It is much handier to use than three individual volumes 
and there is less chance of loss. 

An allowance of $1.50 is allowed upon any service manual 
which is turned in when a Combination "3 In I" manual, 
with or without carrying handles, is purchased. Naturally 
the limit upon such trade-ins is three manuals making a 
total of $4.50 allowance. This allowance is to be deducted 
from the selling price of the "3 In I." 

The established resale price to the Service Man of the 
Combination "3 In I" manuals is as follows: 

Combination "3 In I" Manual without carrying handles 
$21.50. 

Combination "3 In I" Manual with carrying handles 
$25.00. 

These Combination "3 In I" Manuals are similar in con- 
tents to the three individual Manuals and come equipped 
with a cumulative index covering the contents of the Com- 
bination and with the Set Catalog. 

Book Department 

RADIO WORLD 
145 West 45th St. New York, N. Y. 

175 KC 
TUNING UNIT 

FREE 
WITH SUBSCRIPTION 

For use with 175 kc intermediate fre- 
quency. Unit includes four -gang con- 
denser, three r -f coils, the proper 
oscillator inductance and 800-1,350 
mmfd. padding condenser. Send $12.00 
for two-year subscription and order 
Cat. SUTU-175, which will be sent 
postpaid. 

Radio World 
145 West 45th Street 

New York City 
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-DUCO- 
Quality Condensers 
at Quantity Prices 

ELECTROLYTIC CONDENSERS 
SELF -HEALING PAID 1933 

PAPER TUBULARS 

PAPER COMPACTS 
Used Only by the Best Servicemen 

All Dumont Condensers Guaranteed 
For One Pear 

Manufactured by 

DUMONT ELECTRIC 
COMPANY, Inc. 

453 BROOME ST. NEW YORK 

Send for free catalog and price sheet. 
Jobbers and sales territory open. 

Matched Condenser 
and Coils for 
Dual -Band Tuning 

S 

11 

_- 

A four -gang tuning condenser o the semi - p -ecision type. 
Small in size, exact in adjustment and construction for 
precise tuning, it ranges in capacity from 18 -o 406 mmfd. 
Has built-in trimmers, 8 to 35 mmfd. With standard coils 
intended to he tuned with a 0.00035 to capacitance, this 
condenser will cover the band from 200 to 600 meters. 

The sections are separated by half shields, while a shield 
as high as the maximum height of the rotor plates Is at 
each end. The rotors are turned by a common shaft, Ye" 
'n diameter which is mounted on ball bearings. Condenser 
closes to the left and is equipped with mounting spades. 
Overall size 5x31/4x23/4 inches (not including shaft for dial 
in measurement). Noted for its extreme compactness. 
4 -gang condenser Cat. No. 4GG @ $2.95 

Set of four shielded coils for this condenser, for 465 kc 

super, includes three r -f and oscillator coil. Tapped for 
police calls. DLC $1.50 

RELIABLE RADIO COMPANY 
145 WEST 45th STREET NEW YORK CITY 

DIAMOND of the AIR 
SHORT-WAVE 

POWER PACK 
Supplies clear hum - 

free power regardless 
of circuit sensitivity. 
Especially designed 
for use with the 
"Diamond of the Air" 
Short -Wave re- 
ceivers, but can be 

used on any short-wave battery -operated 
receiver for B supply. 

Contains a brute -force filter, employing two 
heavy-duty 30 -henry chokes, specially -designed 
power transformer, and three electrolytic con- 
densers. These factors assure pure d.c. 

Will deliver 180 volts. Supply your own taps. 
135, 90 and 45 volts. Supplies 2/ volts at 10 
amperes for filament drain. All taps terminate 
at binding posts on the side of the pack. Em- 
ploys an 80 rectifier. Will stand up to 75 ma. 
drain for B current. 

All parts are mounted on a sturdy metal base 
finished in silver. 
Cat. DAPP. Price, including 80 

tube $5.95 
Shipping Weight, 20 Lbs. 

RELIABLE RADIO CO. 
145 West 45th Street 
NEW YORK CITY 

15 to 550 Meters 
Note these features: 

World Wide Reception 
Bruno Coils 
Improved Super -het Circuit 
Automatic Regeneration 
Control 

HANDY 
Serviceman's 
Manual, 25c 

SIX TUBE A. C. 

SUPER -HET 
Short Wave Receiver 

Described in this issue of Radio World 
by EMANUEL MITTLEMAN 

THE world at your finger tips with the Powertone 
"SH -6." London, Rome, Paris, Moscow, Berlin 
are all heard by the mere turn of the dial. The 

thrills of short waves are not limited only to the 
reception of foreign signals-hundreds of amateurs, 
airplanes, ship -to -shore, police signals will provide 
many thrills to the listener. 

With the aid of additional coils, both the short 
wave band and broadcast band may be covered. 
Incorporates all the finest features-highest efficiency 
tubes, 1-2A7, 2-'58, 1-'55, 1-'80, and 1-2A5, improved 
super -het circuit design, perfect tone quality, single 
dial operation, and as a super -heterodyne it has the 
automatic regeneration control that is a great aid in 
tuning -in the weakest signals to a clear audible tone. 

SH-6-Complete kit of parts for con- 
struction, including two sets of Bruno 

INTRODUCTORY PRICE 

plug-in coils and blueprints 
Wired and tested with 2 sets of 
BRUNO Coils $5.00_extrat 

he 200 to Set of BRUNO broadcast coils to cover t 
550 meter bands $1.78 

-211-11V-40 1t,UD10 
COINPANY, INC. I 

85 Cortlandt St., N. Y. City, N. Y. 
DEPT. R.W. 

SPECIAL 
SMALL POWER 

TRANSFORMER 

Ato 
?.5 Cr 

Filament -plate transformer, 
2 -tube sets, etc. 
Primary, 1111 volts a -e. 
Secondary A, 2.5 volts, canter -tapped; stands ou 

to 3 amperes. 
Secondary B, Ill volts, not canter -tapped. 
Excellent for test oscillators with a -e fn Plata. 

Price, $1.10 
RADIO WORLD 

145 West 45th Street New York, N. T. 

NOV. 
LINE 

254 

for oscillators. I er 

LAPEL 
MICROPHONE 

A single -button car- 
bon -granule lapel mi- 
crophone, impedance 
200 ohms, requiring 
4.5 -volt excitation, of 
good frequency char- 
acteristics and both 
handy and inconspicu- 
ous. Outside diameter, 
1M inches. The case 
is chromium -plated 
brass. The excitation 
may be provided by 
introducing the micro- 

phone in a cathode circuit carrying around 20 
to 25 milliamperes, or a 4.5 -volt C biasing 
battery may be used. Net price, $2.5. 

RELIABLE RADIO COMPANY 
145 West 45th Street, New York, N. Y. 

.50E 

FREE! 
New handy - sized 
catalog now ready. 
Send for your copy. 

Hello! A Good Buy! 

Four -Tube 
A -C 

Short -Wave 
Receiver 

with Built - 
ln Speaker 

Will tune in short-wave stations from all parts 
of the world with ease. Uses four plug-in coils 
to cover the entire short-wave band (porn 15 to 
200 meters. The built-in power supply is en- 
tirely tree from hum or disturbing line noises. 
Uses an ultra -sensitive dynamic speaker which 
aids in tuning in the weaker signals. 
Cat. 4TK. Kit of Pacts, less cabi- 

net, less tubes $17.50 
Cat. 4TW. Above, completely 

wired and tested $19.50 
Cat. 4TCB. Cabinet only...$1.50 extra 
Cat. 4TTU. Complete set of li- 

censed tubes $2.50 extra 

Reliable Radio Company 
145 West 45th Street 

NEW YORK CITY 

NEW EDITION (1934) 
"THE RADIO AMATEUR'S 

HANDBOOK" 
published by the American Radio Relay 
League, just out (eleventh edition). Al- 
most completely rewritten and re -illus- 
trated. Changes in technique introduced 
during 1933 fully covered. Several chap- 
ters entirely new. 

PRICE, $1.00, POSTPAID 
RADIO WORLD, 145 West 45th Street, 

New York, N. Y. 

RADIO WORLD AND POPULAR MECHANICS 
MAGAZINE-Radio World is $6.00 a year, and 
Popular Mechanics Magazine is $2.50 a year. 
Popular Mechanics Magazine does not cut rates, 
but Radio World will send both publications to 
you for one year for $700. Radio World, 145 West 
45th St., New York City. 
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DIODE ADAPTATION 
IN T -R -F AND SUPERS, FOR ACHIEVING THE 
IMPROVED QUALITY TYPE OF DETECTION 

By Brunsten Brunn 

FIG. 1 

A circuit showing how to instal diode detection in a receiver not so 
equipped. It is applicable either to a t -r -f or a superheterodyne detector. 

NOW and then experimenters want to 
instal diode detection in circuits not 
so equipped, or diode detection and 

automatic volume control. How can it be 
done, especially when the tuning condenser 
preceding the old detector is grounded on 
the rotor side? There is a simple way that 
is often used in new receivers. 

Consider Fig. 1. The tuned circuit LC 
is the tuner just preceding the old detector, 
and the condenser, as well as the coil, is 
grounded. If there is a grid condenser in 
the old circuit it should be left where it is. If 
there is not, one should be inserted, as Cl 
in Fig. 1. If there is a grid leak across the 
existing condenser, it should be removed and 
placed elsewhere in the circuit. It is always 
the load resistance and one is required in 
diode detection. 

Instead of connecting the grid condenser, 
Cl, to the grid, it is connected to the diode 
plates, joined together in this case since we 
cannot use full wave detection. A choke 

coil Ch is connected between these diode 
plates and the negative end of the load re- 
sistance Rl. Condenser C2 across the load 
resistor is the usual filter condenser that 
takes out the radio frequency ripple. In this 
particular case, however, it is not really nec- 
essary, for Cl, C, and C3 in series are 
across the circuit and they will filter the 
ripple. It does no harm, though, if C2 is 
used, provided it is not larger than 250 
mmfd. For choke any coil of 10 millihenries 
or more inductance is suitable. 

Self Bias on Triode 
Since a transformer has been put in the 

plate circuit of the triode it is not practical 
to use self bias on the grid of the amplifier. 
For that reason a grid bias resistor, R2, of 
about 2,500 ohms is connected between the 
cathode and ground. The condenser, C3, 
across this resistor should be large, say 
4 mfd. or more. 

A stopping condenser, C4, of about 0.02 

mfd. is connected between the negative end 
of the load resistance and the grid leak, 
which in this case takes the form as a po- 
tentiometer, P. The slider of this poten- 
tiometer is connected to the grid of the 
triode. Thus there is a volume control in 
the input to the audio amplifier. If the cir- 
cuit is already provided with a volume con- 
trol, P may be a fixed resistor of 500,000 
ohms and the grid can be connected to the 
top of it, that is, to the condenser C4. 

In the plate circuit of the triode is a 
condenser, C5, of about 250 mmfd. for by- 
passing to the cathode any radio frequency 
ripple that may have found its way across 
the tube. It is not absolutely essential, for 
there is some capacity in the primary and 
there is very little ripple left. However, 
many experimenters have found it desirable 
to use the condenser because of its effect 
of reducing circuit noise. 

A. V. C. 
Automatic volume control can be installed 

at the same time if desired, for the variable 
bias is already available. A resistor of one 
megohm would be connected to left end of 
R1, that is, to the negative end and the grid 
returns of the tubes to be controlled would 
be connected to it: How this can be done 
is shown in Fig. 2. But more will be said 
about that. 

Some prefer to employ resistance coupling 
between the triode of the detector and the 
next audio amplifier. How this can be done 
is shown in Fig. 2. The circuit remains 
practically the same as before ahead of the 
diode -triode, except that in this case it is 
all right to use diode bias on the triode. 
The stopping condenser has been omitted 
and the potentiometer is used for load re- 
sistance on the diode. As before, the grid 
of the triode is connected to the slider on 
the potentiometer. Since the triode is suf- 
ficiently biased by the d -c component of the 
rectified current, there is no need for the 
bias resistance and the condenser across it. 

www.americanradiohistory.com
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The cathode, accordingly, is connected di- 
rectly to ground. 

The load resistance, Rl, on the triode 
plate should have a value not less than 250,- 
000 ohms, and not much larger either. C5 
in this circuit is a stopping condenser be- 
tween the plate of the triode and the grid 
of the next tube. Its value may be around 
0.02 mfd., although much larger values can 
be used if it is essential that the extremely 
low notes should be amplified fully. 

The Variable Bias 
The bias on the grid of the triode varies 

directly in proportion to the signal voltage 
impressed on the diode and also to the re- 
sistance between the slider and the cathode. 
When the signal is zero the bias is also zero, 
but this does not increase the plate current 
in the triode greatly because of the pres- 
ence of the high resistance Rl in the plate 
circuit. It is only because of this high re- 
sistance that diode bias is practical. 

Since the bias voltage is always greater 
than the radio frequency voltage impressed 
on the triode, assuming that the modulation 
is not over 100 per cent., there is no danger 
that the bias will be insufficient for the audio 
signal. This is true regardless of the set- 
ting of the slider on the potentiometer. 

The fact that the bias on the triode will 
always be sufficient for the signal does not 
mean that the tube will never be overloaded. 
If the radio frequency signal voltage is too 
high, the bias will also be too high, and it 
may be so great that the plate current is cut 
off during a large part of the audio cycle. 
When that occurs it is only necessary to 
move the slider of the potentiometer near 
the cathode. 

In this circuit, as was stated before, the 
connections, for automatic volume control are 
shown. R2 should be a resistor of one 
megohm and C4 a condenser of not less 
than 0.25 mfd. The main purpose of R2 is 
to prevent the audio signal from shorting 
through the necessary filter condensers as- 
sociated with the a. v. c., particularly C4, 
and C4 must be used to prevent signal feed- 
back, which might cause oscillation in the 
radio frequency amplifier. The lead marked 
A. V. C. goes to all the grid returns of the 
controlled tubes, either directly or through 
individual filter resistors. 

Using Different Tubes 
It has been assumed that the diode triode 

was the 55 or the 85. There are several 
other tubes that can be used just as well. 
For example, there is the 2A6 which can 
be used in place of the 55, and the 75 that 
can take the plate of the 85. Both these 
tubes are high mu tubes and should be 
operated in a circuit of the type shown in 
Fig. 2. That is, the load resistance on the 
triode element should be at least 250,000 
ohms. This is to insure a high voltage gain 
in the high mu tube and its output coupler. 

The high mu tubes are more easily over- 
loaded than the 55 and 85. For that reason 
it is necessary to manipulate the volume 
control. Even with automatic volume con- 
trol the signal may be so high at the input 
to diode that the bias developed across the 
load resistance P will cut off the plate cur- 
rent in the triode. This cannot occur if the 
slider is moved near the cathode. The po- 
tentiometer used should be provided with a 
slow taper near the cathode end so that the 
volume can be controlled. 

There is little gain in using a fixed bias 
on the high mu tubes in place of diode bias, 
for even if the bias is fixed at the proper 
value, the audio signal may be so strong 
that the grid will be overloaded. In other 
words, if fixed bias is used, the potenti- 
ometer must be used just the same to pre- 
vent overloading. 

Using Fixed Bias 
If a high mu tube is used fixed bias can 

be installed in exactly the same way as it 
was done in Fig. 1. The only difference 
would be the value of the bias resistance 
and the type of load in the plate circuit. For 

FIG. 2 
This shows how to instal a diode detector and a.v.c. in a receiver using 

grid leak or grid bias detection, either a t -r -f or a superheterodyne type 
of circuit. 

the 75 and d the 2A6 the bias resistor should 
be 5,000 ohms, or even more. Although the 
bias required is comparatively low, the cur- 
rent in the plate circuit will be very low 
also, first due to the high internal resistance 
and second because of the high load re- 
sistance. 

While there are other tubes with diodes 
in them, it is doubtful that they are as good 
as those already mentioned because they are 
pentodes and the screen voltage would have 
to be adjusted carefully to give any results 
at all. These duplex diode pentodes are the 

Sometimes it is desired to instal automatic 
volume control without changing the detector. 
For example, the grid leak type of detector 
may be used in the receiver and it may be de- 
sired to retain it because of its sensitivity. 

It can be done in exactly the same way as 
diode detection is installed. An extra tube 
will be needed for rectifier. Referring to 
Fig. 2, suppose that LC is the last tuned cir- 
cuit, that is, the one that precedes the grid 
leak detector. Condenser Cl should be added, 
not so that it connects to the grid of the de- 
tector tube, but to the high potential side 
of the tuned circuit. Then this condenser 
shoulu be connected to the anode of the tube 
to be used as rectifier, which may be the plate 
of a diode or the plate or grid of a triode 
that takes the place of the diode. The choke 
is used just as it is in Fig. 2, bewteen the 
anode and the load resistance, and the load 
resistance is connected between the cathode 
and the choke. The values of the elements 
may be the same as those given for Fig. 2. 

SOME BRAND-NEW OFFERS 

Two Almost :3re the ne of One P 
Radio World alone is $g.0S a year (52 issues). Read the following Combination Offers far Radio World 

and other worth -while publications for one full year on each offer. 

RADIO WORLD and POPULAR SCIENCE MONTHLY $6.50. 
RADIO WORLD and RADIO -CRAFT (monthly, 12 issues) $6.50. 
RADIO WORLD and RADIO INDEX (monthly, 10 issues), stations, programs, etc., $6.35. 

D RADIO WORLD and RADIO (monthly, 12 issues; Short Wave and Experimental) $6.60. 
RADIO WORLD and EVERYDAY SCIENCE AND MECHANICS (monthly) $6.50. 
RADIO 

indexeWORLD 
and RADIO LOG AND LORE. Bi -monthly; 5 issues. Full station lista. eress 

etc., $6.25. 
RADIO WORLD and AMERICAN BOY - YOUTH'S COMPANION (monthly, 13 issues; popular 
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for RADIO WORLD at the regular price, $6.00 plus a small additional amount, per quotations ab vt. 
Put a cross in the square next to the magazine of your choice, in the above list, fill out the comma 
below, and mail the quoted price by check, money order or stamps to RADIO WORLD, 145 Wert 45th 
Street, New York, N. Y. (Add $1.50 for extra foreign or Canadian postage for both publications.) 

Your Name 

Your Street Address 

City State 

If renewing an existing or expiring subscription for RADIO WORLD, please put 
at beginning of this sentence. 
If renewing an existing or expiring subscription for other magazines, please pet 
at the beginning of this sentence. 

RADIO WORLD, 145 West 45th Street, New York. (Just East 

DOUBLE 
VALUE! 
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a cross in square 
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LOW FREQUENCIES 
AS FUNDAMENTALS IN AN R -F TEST OSCILLA- 
TOR, USED WITHOUT MODULATION FOR ZERO 
BEATING, OR WITH MODULATION FOR PEAKING 

ia 
MN 

By Herman Bernard 
/A6 

l 
790MMFD 

V06 'r,,.....r. 
MMFD 

/A6 

At left a test oscillator, without modulation, for zero beating, useful par- 
ticularly when one is to calibrate oscillators. At right, with modulation, 
useful particularly for lining up intermediate channels. With the grid 
blocking method of modulation shown zero beating is not to be expected. 

Usually it is completely absent. 

Two 
10 -millihenry chokes for primary 

and secondary were used in a test oscil- 
lator, with a tuning condenser of 406 

mmfd., across which was the usual built-in 
trimmer, and a fixed condenser of 390 
mmfd., with the result that, though the ratio 
of frequency was very small, the curve was 
approximately a straight line. 

Even though the frequency range was 
only from 56 to 76 kc, or about 1.36 -to -1, 
the fundamental could be used whenever such 
frequencies were needed, and harmonics to 
include all other intermediate frequencies. 
A scale was prepared, showing how the 
straight -frequency characteristic was fairly 
closely achieved, and also giving the posi- 
tions to be used for 175, 260, 400, 456 and 
465 kc, the most popular intermediate fre- 
quencies. 

These do not appear in a given order on 
the scale because different harmonics were 
used when necessary to avoid crowding, 
except that in two instances, 175 and 456, 
and 465 and 400 kc, the bars had to be close 
together, unless of course other bars were 
selected closer together to move the enu- 
merated ones farther apart. 

Fundamentals and Harmonics 
The fundamental and harmonics and the 

harmonics within the intermediate range are 
listed below : 

Fundamental 
Second Harmonic 
Third Harmonic 
Fourth Harmonic 
Fifth Harmonic 
Sixth Harmonic 

56 to 76 kc 
112 to 152 kc 
118 to 228 kc 
224 to 304 kc 
280 to 380 kc 
336 to 470 kc 

Therefore such an oscillator would be used 
for intermediate frequencies, not only 
because of the confusing multiplicity of re- 
sponses when higher or broadcast fre- 
quencies are considered, but with modulation 
also because of the lack of sufficient har- 
monic strength in some instances in the 

broadcast band. This weakness of har- 
monic amplitude is intentional and is due 
to the high ratio of capacity to inductance. 
The capacity acts as a bypass to harmonics, 
but not sufficiently so to defeat their satis- 
factory generation for the harmonic fre- 
quencies recommended. Also the frequency 
stability is good, due to this high capacity. 

As a Beat Oscillator 
An important advantage exists for those 

who seek an instrument that will account 
for lower frequencies than would a com- 
mercial type oscillator. This one is not 
commercial. Its service is largely special, 
including use of a semi -standard of un - 
modulated frequencies when calibrating other 
oscillators, when beats may be established 
between this oscillator and an incoming 
broadcast station carrier, as the beats will 
be strong enough for audibility or observa- 
tion on an output meter. Hence for beat- 
ing purposes there would be no need of 
modulation. Should the device be intended 
for intermediate -frequency peaking, modula- 
tion must be included, but if for beating only. 
modulation should be omitted. If the grid 
blocking type of modulation is introduced, 
zero beats will be rarely, if ever, obtain- 
able. If no modulation is used zero beats 
always are obtainable. So one should take 
his choice of the two diagrams. In any in- 
stance there would be a difference in fre- 
quency or calibration, modulation compared 
to no modulation, and so to avoid two scales 
either method should be selected. The curve 
exhibited herewith was run with grid -block- 
ing modulation, the checking being done with 
a wavemeter feeding a 57 detector in the 
plate circuit of which earphones were in- 
serted. Station beats were used as auxil- 
iaries. 

Testing Against Stations 
The frequencies being closely known from 

the curve or the scale, a check-up may be 

made by beating with a broadcast station 
carrier, or coinciding modulated output with 
such a carrier, if modulation is introduced. 

The tenth harmonic of the fundamental 
will prove serviceable in conjunction with 
frequencies from 560 to 760 in the broadcast 
band, or the twentieth harmonic used for 
station frequencies from 1,120 to 1,520 kc, 
of harmonics between the tenth and twen- 
tieth may be used, either exclusively or ad- 
ditionally, although the harmonics then often 
would not be closely matched by broad- 
casting frequencies that are 10 kc apart. 
Some in this group are quite useful, how- 
ever, including for instance the fifteenth har- 
monic, 840 to 1,140 kc. By using the tenth, 
560 to 760 kc, the fifteenth, 840 to 1,140 kc, 
and the twentieth, 1,120 to 1,520 kc, all 
checking purposes are adequately served. 

Extrapolated Scale 

The scale given herewith is made sym- 
metrical, as for a slight part of the curve, 
also printed herewith, there is a discrep- 
ancy between curve and scale. This is in- 
tentional, as the slight hump in the curve, 
in the fundamental region of 60 to 65 kc, 
may häve been due to experimental error. 
The curve as run is reproduced, however, 
consistent with the author's practice of giv- 
ing curves as they were found by him to 
exist. The dashed part of the curve repre- 
sents the straightening effect introduced and 
which is used over this portion of the spec- 
trum in protracting the curve on the scale. 
The abscissa of the curve -sheet (0-180) of 
course represents degrees of a circle, so any, 
one who so desires may do his own pro- 
tracting. 

The most fun is derived from such work 
when, taking some one else's start as the 
example, the entire curve is run by the 
experimenter. This can be done convenient- 
ly by purchasing a large protractor for a 
quarter or so, securely putting a knob on 
it and affixing the knob to the condenser 
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Calibration curve of the fundamental of the test oscillator, 56 to 76 kc, using a tuning condenser of 406 mmfd., 
with built-in trimmer, and a 390 mmfd. fixed mica condenser across the tuning condenser. The inductance 
was 10 millihenries in both the grid and the plate legs and the coupling tight (1/8 -inch separation). The curve 
in solid line is as determined experimentally, but the dashed line reveals the introduction of straightening, 

on the assumption slight experimental error might have produced the hump. 

shaft by the usual setscrew. An indicator Specification of degrees of a circle for lo - 
may be improvised by drawing a thin line cation of frequency markings on scale 
on white smooth cardboard, bending the 
cardboard so that it may be glued to a tem- 
porary panel, and having the index raised 
very close to the back of the transparent 
protractor, to prevent parallax. 

The Capacity Extremes 
The minimum capacity is approximately 

443 mmfd. and the maximum 840 mmfd., 
which can be computed from the frequency 
ratio, and the inductance, both already given. 
The coils, tuning condenser and accurate 
390 mmfd. fixed condenser are commercial- 
ly obtainable. Trade inquiries should be ad- 
dressed to the Trade Editor, RADIO WORLD, 
145 West 45th Street, New York, N. Y. 

Broadcasting stations may be selected as 
already discussed. It is preferable to choose 
some frequency near or at the highest ex- 
treme of the oscillator, and beat with a 
broadcasting station, say, 760 kc station 
carrier beating with 76 kc, the built-in trim- 
mer in this particular instance being ad- 
justed so that the tuning condenser will 
be at minimum (0 degrees). The condenser 
closes to the right, by the way. 

Then the dial will be rotated until 57.6 
kc is registered, at about 74 degrees, rep- 
resenting close to the low -frequency end. 
This is the thirteenth harmonic of the test 
oscillator beating with 760 kc. The twelfth 
harmonic of 63.34 and the eleventh har- 
monic of 69.1 also will beat with 760 kc, 
so four points may be registered, and other 
points by selecting some other broadcast- 
ing frequencies. 

By this time the experimenter has got 
his bearings, and will know approximately 
where any frequencies should come in, but 
of course will verify enough of them, using 
perhaps twenty points, to run the curve. 

After the curve has been drawn several 
points should be rechecked, using broadcast- 
ing stations as standards, and having re- 
course only to the curve for verification of 
the condenser setting. If the curve is first 
drawn literally, using pencil, connections sug- 
gested by recheck may be included and then 
the curve inked in. Do not use French 
curves for "smoothing out" the result. 

Tabulation of Points 
Thus the fundamental is taken care of, 

but the harmonics to be imprinted as on the 
scale for i -f peaking would be selected by 
taking points on a lower tier that, con- 
sidered as fundamentals and divided into 
the intermediate frequency desired, yield a 
whole number (integer). 

Since degrees of a circle are used, a tabu- 
lation may be prepared even prior to estab- 
lishing the curve, the tabulation represent- 
ing merely the points obtained by the ex- 
perimental method just outlined. An ex- 
ample of such a tabuf tion, based on the 
literal curve herewith printed, follows : 

Upper Tier 

kc Degrees kc Degrees 
58.0 167.0 67.0 89.0 
58.5 161.0 67.5 86.0 
59.0 155.0 68.0 83.0 
59.5 151.0 68.5 80.0 
60.0 145.0 69.0 75.0 
60.5 140.0 69.5 70.0 
61.0 136.0 70.0 66.5 
61.5 130.0 70.5 64.0 
62.0 125.0 71.0 60.0 
62.5 120.0 71.5 55.0 
63.0 116.0 72.0 50.0 
63.5 114.0 72.5 45.0 
64.0 110.0 73.0 41.0 
64.5 105.0 73.5 36.0 
65.0 102.5 74.0 30.0 
65.5 100.0 74.5 25.0 
66.0 95.0 75.0 17.0 
66.5 92.0 

Lower Tier 

175.01........162.5 450.0 17.0 
260.0 110.0 456.0 161.0 
400.0 91.0 465.0 92.0 

The only differences between the two cir- 
cuits shown is that in the one there are no 
grid leak and condenser and plate voltage is 
9 volts, while in the other there are grid 
leak and condenser and the plate voltage is 
12 volts. Since the total B current is only 
around 0.5 milliampere, flashlight cells of the 
smallest types may be used for B supply, 
and a 1.5 volt cell about P/2 inches diameter, 
21/4 inches high, used for filament. A No. 6 
dry cell for filament would last much longer. 
The tiny B supply will last for months of 
average use. 

Sidney Flamm Joins Staff of 
WBNX 

Sidney Flamm, formerly of WMCA, New 
York City, has joined the staff of WBNX 
as commercial director. Identified with radio 
since 1925, Mr. Flamm was secretary and 
commercial director of WMCA; before that 
he was the commercial manager of the East- 
ern District Branch for the Brooklyn 
"Daily Eagle." Prior to his advent into 
radio, Mr. Flamm was editor of the Flush- 
ing "News," and of a fishing magazine, 
"Ocean Life." 

Scale prepared from the curve, using the dashed portion on the assump- 
tion there was slight experimental error in that region, and the solid 
portion for all the other locations. The scale does not include quite the 
frequency span actually covered, which is from 56 to 76 kc, leeway being 

provided in favor of the adjustment of the built-in trimmer. 
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A STABILIZED DYNATRON 
RECTIFIER TYPE CONTROL USED FOR AMPLITUDE 

CONSTANCY, EVEN IF GRID CURRENT FLOWS 

By J. E. Anderson 

The fundamental circuit 
of the dynatron oscilla- 
tor. A parallel tuned 
circuit is connected in 
the anode circiiit and the 
anode potential is made 
less positive than the 

screen potential. 

THE dynatron oscillator is now con- 
demned, now praised. It is praised 
because it is the simplest of all oscil- 

lat ñg circuits. It is condemned because 
it is an uncertain oscillator and also be- 
cause when it does oscillate, the fre- 
quency is not constant. 

The objections to this circuit are not 
valid. The dynatron will oscillate every 
time it is a dynatron. By merely hook- 
ing up a circuit looking like a dynatron 
one does not necessarily get a dynatron. 
In order to have a circuit of this type it 
is essential that the plate circuit have 
negative resistance. To produce nega- 
tive resistance it is necessary that the 
plate be at a lower positive potential than 
the screen grid, or the control grid. That 
is one condition. There is another. 
There should be no suppressor grid, for 
that usually defeats the object sought in 
getting a negative resistance. That is the 
purpose of the suppressor grid. Even 
the objection to the dynatron on the 
ground that the frequency is not stable 
is not valid. It can be stabilized much 
in the same way as other oscillators. 

In the February issue of "Proceedings 
of the Institute of Radio Engineers" for 
this year, Janusz Groszkowski, a Polish 
engineer, discusses the stabilization of 
the dynatron oscillator in some detail, 
and he does it from the viewpoint of the 
stabilization of the amplitude. If the 
amplitude can be held stable as the sup- 
ply voltages or generated frequencies 
vary, the frequency stability will exist, 
and be as good for this circuit as for 
triode oscillators of the more usual kind. 

Circuit of Dynatron 
In Fig. 1 is the circuit of a dynatron 

utilizing an ordinary screen grid tube, 
such as the 222 or the 224. The resonant 
circuit is the loop containing L, S, R, and 
C, R being the resistance in series with 
the condenser and S that in series with 
the inductance. Ordinarily the resistance 
in series with the condenser is so small 
that it can be neglected. It is included 
in this circuit merely to point out that 

Fly 2 Va 

This illustrates the mean- 
ing of negative resist- 
ance. As the anode volt- 
age increases the anode 
current decreases. This 
relationship between the 
voltage and the current 
holds for limited range. 

when the two resistances, R and S, are 
equal, the circuit oscillates at the fre- 
quency determined by L and C even in 
the dynatron. This method of stabiliza- 
tion has its drawbacks, for when the re- 
sistance R is inserted in series with the 
condenser to balance the natural resist- 
ance in the coil, the resistance of the 
tuned circuit is doubled. There is an- 
other rule about frequency stability which 
this violates, namely, thät the lower the 
resistance in the tuned circuit the more 
stable the frequency. There is only one 
reason why quartz crystal and magneto - 
striction oscillators are highly frequency 
stable, and that is that the effective re- 
sistance in these resonators is very low, 
not absolutely, but in relation to the 
effective inductance. 

Screen Voltage Highest 
It will be noticed on Fig. 1 that the 

screen voltage, V., is much higher than 
the plate voltage, V.. That is the first 
condition that must be satisfied in order 
to have a dynatron. It will also be no- 
ticed that the control grid on the tube 
has a negative bias. It is an experi- 
mental fact about dynatrons that as the 
negative bias on the control grid increases 
the internal plate resistance of the tube 
increases. That this is the case can be 
seen from any family of plate voltage 
plate current curves for a screen grid 
tube having no suppressor. The curves 
for the lower bias values are much 
steeper in the negative resistance region 
than those for the higher values of bias. 
When the slope in this negative region is 
zero, that is, when the curve is horizon- 
tal, the internal negative resistance of the 
tube is infinite. This fact is made use 
of by the author of the article cited for 
the purpose of stabilization, that is, the 
fact that as the negative bias increases 
the internal negative resistance decreases. 

The Negative Resistance Region 
Just what is meant by the negative re- 

sistance region is illustrated in Fig. 2. 
Here V. represents a variable anode or 

plate voltage and i. the anode current. 
For low values of the anode voltage the 
current is high, as at A', and for higher 
anode voltages the current is less, as at 
B'. In this region the plate resistance is 
negative because as the voltage increases 
the current decreases. When the resist- 
ance is positive, as is ordinarily the case, 
the current is directly proportional to the 
voltage, or at least the current increases 
as the voltage increases even if the direct 
proportion does not hold. It does not 
for ordinary vacuum tubes. 

When a dynatron oscillates, the anode 
voltage varies between certain limits, as, 
for example, between the limits A' and 
B', as determined by the straight line 
passing through these points. If the am- 
plitude of the oscillation could be con- 
fined within very narrow limits very close 
to the point of steepest slope, there would 
be practically no frequency variation, be- 
cause it is the curvature that gives rise 
to fluctuations. There are several ways 
of controlling the amplitude of the oscil- 
lation so that the swing will be confined 
to a narrow region. One is by con- 
trolling the grid bias and another is to 
control the resistance in the load circuit, 
the load circuit being the resonant circuit 
and any other impedance that may be 
connected in series or in parallel with it. 
The amplitude of the oscillation is de- 
termined directly by the load resistance. 
Suppose, for example, that the resonant 
circuit has a certain L/CR ratio. There 
will be a certain amplitude of oscillation. 
If that resistance is increased by decreas- 
ing the value of C or of R, the amplitude 
will become greater, for any time the im- 
pedance of the tube, as determined by 
the slope of the straight line A' B', is equal 
to the load resistance. For any given 
value of L/RC there is only one value of 
the internal resistance that will match. 

Adjusting the Internal Resistance 

Suppose that for any reason the am- 
plitude increases. If the internal resist- 
ance could be increased simultaneously, 
the amplitude could not increase as much 
as it would otherwise. There would be 
only a slight change in the frequency. 
And if the internal resistance could be 
increased automatically in the same de- 
gree as the load resistance, there would 
be no change, either in the amplitude or 
in the frequency. What is required is a 
device that will increase the bias on the 
grid in the same proportion as the in- 
crease in the amplitude of oscillation. 
Such a device is shown in Fig. 3. 

This is essentially the same circuit as 
in Fig. 1 with the exception that a recti- 
fier has been added, a rectifier operating 
from the oscillation and which controls 
the bias on the control grid. The recti- 
fier is the tube K, a triode with the plate 
and the grid tied together. It has a load 
resistance r2, shunted by a filter con- 
denser C,, and a polarizing battery VP. 
It will be noticed that the grid of the 
dynatron tube is connected so that if any 
current flows in r,, a negative bias is ap- 
plied to the grid. There will be a cur- 
rent, of course, for there is a conductive 
path through the dynatron plate -cathode 
circuit, or through the tuned circuit if 
V. is less than VP. 

A coil in the rectifier circuit is coupled 
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Fly 3. 

The circuit of a frequency and am- 
plitude stabilized dynatron in which 
the amplitude is held constant by 
grid bias which varies as the oscil- 
lation voltage varies. Reaction is 

used to improved stability. 

to the oscillating coil L. The voltage in- 
duced ih the coil is in series with the 
polarizing voltage and it will increase the 
rectified current. The greater the oscil- 
lating current the more is the bias in- 
creased, and therefore there is a check 
on the increase in the amplitude. It 
works the other way too. When the am- 
plitude decreases the rectified current in 
r, decreases, allowing the amplitude to 
increase. Therefore the amplitude is held 
constant, and when the amplitude is 
constant the frequency is also constant. 

A Variation of Controlled Circuit 

In Fig. 4 is a simpler and more prac- 
tical automatically controlled dynatron. 
In this case the load resistance which es- 
tablishes the bias on the dynatron has 
a value of one megohm and the con- 
denser across is a capacity of 0.5 mfd. 
There is also a coupling resistor of 0.5 
megohm value between the anode of the 
rectifier and the control grid. The tuned 
circuit in which the oscillating potential 
exists is therefore coupled to the recti- 
fier by means of capacity and resistance, 
a method that is often used in detectors 
of the diode type. 

It will be noticed that the cathode of 
the rectifier tube is connected to a tap 
on the dynatron anode battery. The 
polarizing potential is therefore negative. 
The oscillating voltage must therefore 
have a certain minimum value before 
rectification begins in the rectifier tube. 
This allows the oscillation to build up 
without hindrance from the bias. But as 
soon as the voltage has built up to that 
minimum value, rectification begins, the 
grid bias begins to be effective on the 
dynatron, and further increase in the am- 
plitude is prevented. It is clear that the 
minimum value can be selected arbitrari- 
ly by connecting the cathode of the recti- 
fier tube to suitable points on the battery. 

400 Times Better 
The frequency control of this circuit is 

exceptionally good. If the reference con- 
dition be expressed by filament voltage 
3.5 volts, screen voltage 120 volts, and 
plate voltage 60 volts, a change in the 
screen voltage to 140 volts, the others 
remaining the same, the frequency change 
in the ordinary unstabilized dynatron is 
-8 points in 1,000 and in the stabilized 
oscillator, as in Fig. 4, the change is only 
-2 in 100,000, a four hundred -fold im- 
provement. If the filament voltage is in- 
creased to 4 volts, the screen remaining 
at 120 and the plate at 60 volts, the 
change in the frequency of the unstabil- 
ized oscillator is -3 per 1,000 and that 

Fig. 4 
A simplified stabilized dynatron in 
which the rectifier is coupled to the 
tuned circuit by capacity and resist- 
ance. The order of stability of this 
circuit is approximately one part in 

100,000. 

in the stabilized only -1 in 100,000, a 
300 -fold improvement. For other changes 
the control effect is similar, although for 
some combinations it is not quite so 
favorable. 

Oscillator With Back Coupling 
The circuit in Fig. 3 is stabilized even 

when the coupling between the two coils 
is zero, for the oscillating circuit is in 
the rectifier circuit, and the rectified cur- 
rent through r2 will vary in proportion 
to the signal. The addition of the back 
coupling, however, improves the stabil- 
ization. This feedback makes the oscil- 
lator similar to a triode oscillator, al- 
though the plate potential is higher than 
the screen potential. Since the grid is 
maintained negative in this oscillator, the 
stability is improved on that account, for 
in any circuit in which there is no grid 
current, the frequency stability is great- 
ly improved. In most triode oscillators 
it is very difficult to reduce the grid cur- 
rent to zero. The classical way of doing 
it is to use a grid leak and stopping con- 
denser. The effect of this combination 
is very much similar to the operation of 
these stabilized dynatrons. The grid 
draws a little current and establishes a 
high bias across the grid leak. This is 
higher the stronger the oscillation. The 
amplitude therefore is checked. Not only 
does the grid bias established by the grid 
current increase the grid resistance but 
also the plate resistance. A negative bias 
does that in any case. When both the 
grid and the plate resistances are high, 
the frequency stability is also high. When 
both are infinite, the circuit is perfectly 
stable, but then, unfortunately it does not 
oscillate. 

If there is another element in the tube 
that can be used for rectification it is pos- 
sible to make a stable dynatron with a 
single tube. It is not necessary that the 
cathodes of the two parts be independent, 
it is only necessary that the anode be 
independent. Such tubes are the duplex 
diode pentodes, for example. However, 
the pentodes have suppressors and they 
are not especially suitable for dynatrons. 
The 12A7 is a tube that might be used 
since this has the necessary rectifier in 
addition to the screen and the plate that 
might be used for the dynatron. It is 
also possible to use tubes like the 1A6 
by reserving one of the grids for anode 
for the rectifier. 

In any case a requirement is that the 
tube will have negative resistance in the 
plate circuit when the plate is less posi- 
tive than the screen. It is not every mod- 
ern tube in which this requirement is 
met. Indeed, very few modern tubes 

satisfy the condition. However, if the 
suppressor is brought out to a terminal 
on the base, it can be given any potential 
necessary to make the plate resistance 
negative. It is only those tubes in which 
the suppressor is connected to the cathode 
inside the tube which cannot be manipu- 
lated. 

"Last Roundup" Voted 
Most Popular Song 

"The Last Roundup" was the most 
popular song of 1933, according to re- 
cently tabulated results of a poll con- 
ducted by WLS among its audience. 

Nearly 4,000 listeners in 40 states and 
seven Canadian provinces expressed their 
musical preferences in the station's poll. 

"Significant as perhaps pointing a 
trend in current music was the fact that 
heart songs or songs of sentiment were 
the most popular among the listeners 
who reported," said George Biggar, pro- 
gram director of the Chicago station. 
"The poll, which brought replies from 
40 states and Canada, provides a good 
representative cross-section of the na- 
tional taste in music on the radio. It 
indicates that it is the songs with a 
genuine heart appeal which endure in the 
public mind through the years. 

"Although `The Last Roundup' suf- 
fered the fate of so many good songs, 
in that it was `played to death' in a 
short time, it nevertheless proves that the 
public is fundamentally the same as it 
was in 1890, as far as songs of sentiment 
are concerned." 

Irish songs received 150 votes; old 
ballads, 119; mountain songs, 107; cow- 
boy songs, 100: Texas songs, 97; spirit- 
uals, 82; railroad songs, 72; hymns, 70; 
plantation melodies, 61, and Hawaiian 
music, 50. 

SUBSCRIBE NOW! 
RADIO WORLD, 145 West 45th St., New 

York City. Enclosed please find my remit- 
tance for subscription for RADIO WORLD, 
one copy each week for specified period. 

$10.00 for two years, 104 issues. 
$6 ior one year, 52 issues. 
$3 for six months, 26 issues. 
$1.50 for three months, 13 issues. 
$1.00 extra per year for foreign postage. 
This is a renewal of an existing mail 
subscription (Check off if true) 

Your name 
Address 
City 
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MEASUREMENT OF A COIL'S 
DISTRIBUTED CAPACITY 

NEW METHOD DEVISED BY AUTHOR USES FREQUENCY 
RATIO REDUCTION FOR DETERMINATION 

OF BAFFLING QUANTITY 

ZO 80 
MMfO. M/yFO. 
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Zo 80 
MMfO. MMFO. ?O 80 

MMFD. MMfO. 
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(UnIno wn) 

Any "f 
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Fequency -Co//brofcd 
Test 05c-ilia/or 

Left to right, the two starting capacities and position of the unknown capacity, Cx, the inclusion of any coil 
for empirical frequency ratio determination and the test oscillator for frequency -checking and ratio deter- 

mination. 

DETERMINATION of the distributed 
capacity of a coil is often a pesty 
problem, since there is no accurate 

formula for its determination. The evalua- 
tion has to be determined empirically. One 
good method is to take a coil that is wound 
on a form with dielectric constant X and 
immerse it in a wax that has a dielectric 
constant of 4X and note the capacity in- 
crease in a tuned circuit. The distributed 
capacity increase is equal to the distributed 
capacity of the coil. 

However, if one has a calibrated con- 
denser the distributed capacity of a coil may 
be determined on the basis of the diminished 
frequency ratio due to the introduction of 
this distributed capacity. The method is 
susceptible of good accuracy, depending, of 
course, on the accuracy of the calibrated 
condenser and on the accuracy of the ob- 
servations of frequency. 

First let us consider the calibrated con- 
denser. Any capacities within range may be 
selected. Let us assume that the condenser 
is considered at two settings, one represent- 
ing 20 mmfd. and the other 80 mmfd., taken 
as minimum and maximum capacities in a 
theoretical tuned circuit, in which the in- 
ductance L is imaginary. The capacity ratio, 
maximum divided by minimum, is 4, the 
frequency ratio the square root of 4=2. The 
fact that an actual tuned circuit is not being 
used should be borne in mind, for imaginary 
L is taken as something that never exists 
physically, a capacityless inductance. Were 
it not for this imaginary quantity the sys- 
tem would not work. 

The only measurements we have thus far 
are two capacities. The ratio of capacity 
and of frequency are computations based on 
the known laws. 

New Frequency Ratio 
Now we insert a coil, putting the tuning 

condenser across it, and use this tuned cir- 
cuit as a wave trap, in conjunction with a 
test oscillator. The trap circuit's frequency 

response at the same two settings may be 
ascertained from the calibration of the test 
oscillator, since the trap circuit will stop 
the oscillation at the resonant frequency. 
Very loose inductive coupling is used. 

Now we determine exactly what are the 
new and lower frequencies at these same 
two settings, which formerly represented 20 

Data Used as Basis 
for Plotting Curves 

The accuracy obtainable from the curves 
printed herewith is sufficiently high, but for 
those who desire to do their own checking 
by longhand arithmetic the capacities and 

,ratios obtained are given here in tabulated 
form, based on 20 and 80 mmfd. as the two 
selected starting capacities: 
Capacity 
in Mmfd. 

Capacity 
Ratio 

Capacity 
in Mmfd. 

Capacity 
Ratio 

0.1 3.985 16.0 2.67 
0.2 3.9703 17.0 2.62 
0.3 3.9557 18.0 2.58 
0.4 3.9411 19.0 2.54 
0.5 3.927 20.0 2.5 
0.6 3.912 21.0 2.46 
0.7 3.898 22.0 2.43 
0.8 3.885 23.0 2.395 
0.9 3.8708 24.0 2.364 
1.0 3.857 25.0 2.333 
2.0 3.728 26.0 2.3 
3.0 3.61 27.0 2.277 
4.0 3.54 28.0 2.25 
5.0 3.4 29.0 2.24 
6.0 3.31 30.0 2.2 
7.0 3.222 31.0 2.18 
8.0 3.14 32.0 2.154 
9.0 3.1 33.0 2.132 

10.0 3.0 34.0 2.11 
11.0 2.94 35.0 2.09 
12.0 2.875 36.0 2.07 
13.0 2.82 37.0 2.05 
14.0 2.765 38.0 2.034 
15.0 2.71 39.0 2.02 

40.0 2.0 

and 80 mmfd. respectively, but now are in- 
creased as to capacity by the amount of the 
distributed capacity of the coil, which is X, 
the unknown quantity we are striving to 
determine. 

As stated, we must ascertain the frequen- 
cies for these two identical settings, the ones 
calibrated as 20 and 80 mmfd. for the con- 
denser alone, but which we know are now 
larger than that. Suppose the frequencies 
are 600 kc and 1,140 kc, respectively. We 
now have the frequency ratio, 1,140/600 or 
1.9 and also the new capacity ratio, which is 
1.92 = 3.61. We have every item of fact 
now necessary for the determination of the 
distributed capacity of the coil, for this is 
the capacity that has caused the frequency 
ratio reduction. 

Let us write down the values with which 
we started: 

Cmax = 80 mmfd. 
Cmi. = 20 mmfd. 
R = 4 
Rf = 2 

And let us add the newly -acquired facts : 

Cmax + X 
= 3.61 

Cm'. +X 
Therefore by adding X to each term of 

the original capacity ratio set off against 
3.61 we have the complete equation: 

80+X 
= 3.61 

20 + X 
Multiplying out by 20X we get 

80 + X = 72.2 + 3.61X 
Subtracting X from each side we get 

80 = 72.2 - 2.61X 
Transposing and changing signs 

2.61X = 7.8 
X = 2.9885 mmfd. 

We can check this against our original 20 
and 80 mmfd. and the experimentally -de- 
termined and computed capation ratio : 

80 + 2.9885 
= 3.61 

20 + 2.9885 
(Continued on page 21) 
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FOR BETTER SPRY 
FREQu: 

A SMALLER TUNING CONDENSER IS USED IN AN 

By Hera 
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Radio -frequency selector and oscillator in which the inductances and capacities are used as stated, for greatly 
improved spreadout in an all -wave set, and improved sensitivity due to increased L C ratio. 

T is not pretended that short-wave tun- 
ing has reached anything like its ul- 
timate goal. Obviously the frequency ra- 

tios are too high. An admission of this is 
contained in every instrument that has band - 
spread tuning. Those that do not have such 
tuning simply leave the situation as they 
created it without even an attempt at a 
makeshift solution. 

If the frequency ratio is reduced, of course 
more coils are needed. The ultimate goal in 
this direction would be perhaps to have the 
tuning at the highest -frequency band cover 
a frequency spread only five or fewer times 
that of the lowest -frequency band, instead of 
fifteen or more times the first span. As the 
span is reduced as a general proposition, 
even without changing the ratio of tuning 
for the bands as will be done eventually, the 
necessity for bandspread at least begins to 
disappear, or, to put it differently, the tun- 
ing itself begins to approximate bandspread, 
without any adjunctive aid. 

Six Coils Required 
So as a step in the general direction of 

better spreadout the values have been com- 
puted for a coil -condenser system for broad- 
cast and short-wave coverage, assuming a 
condenser that has a minimum of 6 mmfd., 
a maximum of 70 mmfd., and an external 
circuit with a minimum of 12 mmfd., for 
the r -f level. Thus the sum of the minima 
is 18 mmfd. (6 for the condenser and 12 

for the circuit), and the maximum is 82 
(70 for the condenser and 12 for the circuit). 

With such an arrangement there would 
have to be six coils for each tuned circuit. 
The inductances for the radio -frequency or 
station carrier level are selected on the basis 
of the maximum capacity, 82 mmfd. The 
capacity ratio is 82/18, or 4.5 to 1. The 
frequency ratio will be the square root of 
that, or 2.12 to 1. 

By ignoring the excess of 0.02 in the fre- 
quency ratio, suitable provision for overlap 
would result, and the frequency ratio is then 
taken at 2.1 to 1, capacity ratio at 4.41 to 1. 

When the low -frequency inductance is se- 
lected, since the capacity ratio will not 
change from band to band at the radio-fre- 
gUency level, the next smaller inductance, 
for the higher frequency part of the broad- 
cast band and something additional, may be 
obtained by dividing the larger inductance 
by the capacity ratio. This rule applies for 
the other coils, too, at the r -f level. 

Overlap Insured 
Either by computation of inductance, 

where the capacity and frequency are known 
(82 mmfd. and 540 kc), or by consulting 
the supplemental inductance -capacity -fre- 
quency chart supplied with Edward M. 
Shiepe's book, "The Inductance Authority," 
the value for 540 to 1,134 kc is established 
at 1,100 microhenries (1.1 millihenries). 
This of course would have to be a honey- 

comb or similar winding, as small solenoids 
do not effectively lend themselves to wind- 
ing of such a high inductance. 

From the foregoing the values as given in 
the following r -f table may be computed by 
any one. Since the lowest -frequency in- 
ductance is, known, also the frequency ratio, 
the highest frequency to be reached with the 
first -band coil will be 1,134 kc (540 x 2.1). 
The inductance for the next band may be 
derived from the previous inductance, which 
is divided by the capacity ratio, 4.41. So 
1,100/4.41=249.43 microhenries. The literal 
result is given, although of course the coil 
would be wound for 250 microhenries really. 

The frequency span can not be determined 
exactly from what has been stated, but there 
is a 14 kc extra difference allotted to over- 
lap, and the succeeding bands have over- 
laps approximately 2.1 times that of the 
previous band. The computation becomes 
more exact than practice can achieve, there- 
fore overlap values are selected at 14, 30, 
60, 113 and 200 kc for the respective bands. 
These are in addition to the allowance of 
0.02 in the frequency ratio, so there will 
be absolute certainty of avoiding missout. 
Thus, at 10,000 kc the 0.02 factor would 
produce 200 kc differential, and besides 113 
kc are allotted, so there would be a total 
of 213 kc. 

The inductance is reduced for each stage 
by less than the true capacity ratio, since 
instead of 4.5 as factor 4.41 is used, so we 

1 
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ADOUT AT HIGH 
ENCIES 
ALL -WAVE SYSTEM --SIX COILS FOR EACH CIRCUIT 

rn Bernard 

Winding Data for R -F 

and Oscillator Secondaries 
R -F Level 

Inductance 1g" Diameter 
1,100.00 ' 

250.00 95 t. 32 en 
56.60 37.5 t. 30 en. 
12.85 17 t. 22 en. 
2.90 8.4 t. 18 en. 
0.68 3.7 t. 16 en. 

1.5/32" Tube Base 
Diam. 

105 tx32 en. 
41 t. 30 en. 
19 t. 22 en. 
9.1 t. 18 en. 

4 t. 16 en. 

*Honeycomb coil or other layer -wound coil com- 
mercially obtainable. 

Oscillator Level 
1.5/32" Tube Base 

Diam. Inductance 
400.00 
140.00 
46.00 
11.50 
2.90 
0.68 

11/4" Diameter 

63 t. 32 en. 
38 t. 30 en. 

13.75 t. 22 en. 
8.4 t. 18 en. 
3.7 t. 16 en. 

70 t. 32 en. 
36 t. 30 en. 

19.5 t. 22 en. 
9.1 t. 18 en. 

4 t. 16 en. 

*Honeycomb coil or other layer -wound coil com- 
mercially obtainable. 

can go right down the line as follows : 

56.56, 12.85, 2:9 and 0.68 microhenries. 

Radio Frequency Tabulation 
The following tabulation accounts for the 

radio -frequency levels: 
Condenser capacity 6 to 70 mmfd. 
External circuit minimum capacity 12 mmfd. 
Actual resultant tuning 

capacity 18 to 82 mmfd. 
Tuning capacity ratio (actual) 4 5 to I. 
Tuning capacity ratio (utilized) ...4.41 to 1. 

Frequency ratio (actual) 2 12 to 1. 

Frequency ratio (utilized) 2 1 to 1. 

Band 
1 
2 249.43 
3 56.56 
4 12.85 
5 2.90 
6 0.68 

Frequency 
Inductance in Coverage 
Microhenries in Kilocycles 

1,100.00 540- 1,134 
1,120- 2,352 
2,322- 4,876 
4,816-10,113 

10,000-21,000 
19,800-41,580 

The foregoing are secondary inductance 
values, for the tuning condenser specified, 
which is a commercial model. Primaries 
may be arranged to suit. 

For the oscillator level there will have 
to be padding for four bands, the minimum 
capacity differently adjusted for each band 
by the parallel trimmers. 

The oscillator inductance has to be se- 
lected on the basis of the high -frequency ex- 
treme for any band, contrasted to the prac- 
ticality of selecting the r -f inductance for 
the low -frequency level. 

A Leaf from Experience 
Here, therefore, we must rely on experi- 

ence. The minimum capacity in the oscilla- 
tor circuit must be increased, compared to 
the r -f level, as the capacity tuning curve of 
the oscillator crosses that of the modulator 
or other r -f level. For such a circuit, from 

Separate Lamp 
Inside for Each 

41 I 7 4 

fscutheon onToP 

.PPU/77 

Gutout lo 
Pass Dram 

Condenser Anchored 
to Chassis 

If there is to be a separate frequency -calibrated scale for each band some 
sort of drum must be used to avoid the crowding that results on a flat 

type disc dial. Here is one method, whereby the drum is in the same 
plane as the condenser shaft. The escutcheon would be on top if the 
condenser were mounted usually, or could be on the front panel if the 

condenser is mounted upright. 

experience, we know that a value of 7 mmfd. 
extra will be satisfactory, so we select as 
capacity value 18+7 or 25 mmfd. and an 
inductance of 400 microhenries, since the 
frequency is 1,134+465 or 1,599 kc for an 
i.f. of 465 kc. The high frequency of course 
is taken as 1,600 kc. The next compu- 
tation relates to the actual capacity required 
in circuit to strike the low -frequency end, 
or 540+465=1,005 kc. This is 61 mmfd. 

The formula for obtaining the value of the 
series padding condenser to reduce the con- 
denser and circuit maximum to the desired 
lesser maximum is 

CI X C2 
C= _ 

Cl - C2 

where C. is the series padding capacity and. 
Cl and C2 are the maximum of the con- 
denser and circuit, and the lesser maximum 
needed, identities assigned in the formula so 
that the smaller is to the right in the de- 
nominator. 

Series Padding Capacities 
One point has to be watched carefully. 

We increased the minimum from the steady 
18 mmfd. value for r -f to 25 mmfd. in this 
oscillator instance, therefore we must in- 
crease the maximum by the 7 mmfd. So in- 
stead of 82 mmfd. we deal with C1 as 89 
mmfd. C2 is 61 mmfd. C1 X C2 = 5,329 
mmfd. and Cl - C2 = 28 mmfd. So 5,329/ 
28 = 190 mmfd., the value of the series con- 
denser, C=. 

Let us obtain the inductance for the os- 

cillator for the low -frequency part of the 
broadcast band. We said it was selected on 
the basis of the highest frequency reached, 
and with 25 mmfd. minimum capacity the 
inductance to strike 1,600 kc should be 400 
microhenries. Knowing the inductance now 
and the low -frequency end, 1,005 kc. we as- 
certain the condenser maximum is required 
to be 61 mmfd., as already stated, and the 
series capacity was derived on that basis. 

By using 23 mmfd. total minimum in the 
next band we strike 2,817 kc with 140 mi- 
crohenries inductance. The maximum capac- 
ity required is 62 mmfd. We have a maxi- 
mum, without series padding of 18 plus the 
5 extra, or 23, so we add the 5 to the 82 
and get 87. Thus 87 X 62 or 5,394/25 equals 
216 mmfd., the value of this padding con- 
denser. 

The Other Bands 
Using 20 mmfd. minimum next we require 

46 microhenries to reach 5,341 kc. and re- 
quire 76 mmfd. to reach 2,787 kc. The con- 
denser and circuit at maximum would be 
82 + 2 or 84 mmfd., and 76 mmfd. are re- 
quired, so the series condenser would be 
84 X 76/8 or 785.5 mmfd. Parallel capacity 
trimming alone would suffice for the re- 
maining bands, by reducing secondary in- 
ductance a little; or padding may be used, 
78 mmfd. being required in circuit. Using 
20 mmfd. minimum for condenser, etc., 
84 X 78/6 gives the series capacity as 
1,092 mmfd. 

(Continued on next page) 
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A BANDSPREAD SET 
SHORT-WAVE RECEIVER USES 1.5 -VOLT DRY CELL AND 
22.5 -VOLT B BATTERY-FREQUENCY RATIO ONLY 1.5 TO 1 

By Jack Tully 

L, 

--,0000.Q9j 
o óìl . on 

LZ 

/vo 111 .L 
MM/D olie 

1 

II 
0.000 / 

MFD 

/o muh, 00/ MFO 

0. 05 
MJ! 

I 

B+T75 

A+ /5 
< 4 

Special connections for the 1A6 tube, used as radio -Frequency amplifier and again as regenerative detector, with the same utilization of elements. The frequency ratio with such a system can not be expected much to exceed 1.5 to 1, but the circuit is useful especially for those desiring to hear a particular band. Amateurs will appreciate the total bandspread effect. 

USING plug-in coils or a switching 
arrangement, the simple circuit 
shown herewith may be used for 

short waves. It includes the use of the 
1A6 tube as r -f amplifier and another such 
tube as regenerative detector. The out- 
put tube for earphone service is a 30. 

The special connections for the 1A6 
result in a large minimum capacity and 
therefore, although standard plug-in coils 
would work, there would be entirely 
different frequencies from those expected, 
much overlapping and failure to attain 
expectedly high frequency values. 

Therefore the coils had better be 

wound on blank forms, starting with the 
low -frequency coils on the basis of a total of 220 mmfd. capacity in circuit, at 
maximum, even though the tuning con- 
densers are only 140 mmfd. or so. The 
frequency ratio will be around 1 to 1.5, 
and there will be abundant spreadout, and 
of course a greater number of coils would 
be required. The coils are wound for 
succeeding bands so that the lowest fre- 
quency of the new band is just a bit 
lower than the highest frequency of the 
previous band. 

The object is to stress the simple cir- 
cuit, which is operated from a 1.5 -volt 

Effect of Shielding 
On R -F Transformers 

(Continued from preceding page) 
For the two remaining bands the induc- 

tances are at the two levels and the parallel 
trimmers used for lining up at the high - 
frequency end. Series condensers much in 
excess of 0.001 mfd. are of no value in pad- 
ding, as the large series capacity discloses 
that the full tuning condenser capacity may 
as well be used. 

Tabulation for Oscillator 
Now we may construct the tabulation for 

the oscillator. 
Condenser capacity 6 to 70 mmfd. 
External circuit minimum 

capacities Vary, 12 to 19 mmfd. 
Actual tuning capacity.. Six different values 
Tuning capacity ratio 

(actual) Six different values 
Frequency ratio 

(actual) Six different values 
x 

d h 

2 
xii 1'P, 
-e e r 

1 400.00 190.0 mmfd. 25 mmfd. 1,005-1,600 
2 140.00 216.0 mmfd. 23 mmfd. 1,585-2,817 
3 46.00 785.5 mmfd. 20 mmfd. 2,787-5,341 
4 11.50 1,092.0 mmfd. 20 mmfd. 5,281-10,578 
5 2.90 0 Exper. 10,465-21,465 
6 0.68 0 Exper. 20,065-42.045 

The close frequency specification for the 
higher frequencies of the oscillator will be 
ignored in practice, and the receiver lined 

up on the basis of maximum response at 
the highest frequency reached in the band, 
or nearly the highest frequency. 

It is submitted that a system such as that 
outlined is more serviceable, although con- 
structionally more cumbersome. 

Plug-in coils may be used, and the wind- 
ing data may follow those given herewith 
for unshielded coils. If there is to be shield- 
ing, with switching, then special experi- 
mental work has to be done so that the 
inductance values are truly represented, 
meaning turns added to what calculations 
yield when the calculations do not take into 
consideration either the increased capacity 
or the decreased inductance due to shield- 
ing. 

In "The Inductance Authority" Mr. 
Shiepe says of this point: 

"The prevention of oscilaltion in r -f am- 
plifiers and the proper use of the screen - 
grid tube call for shielding of the radio 
coils. This shielding decreases the coil in- 
ductance and introduces additional capacity 
to the coil. By properly designing the shield, 
the additional capacity may be confined to 
a negligible value and the inductance will 
decrease only slightly. A good working rule 
is to make the diameter of the shield at 
least twice the coil diameter. Doing this, 
and centering the coil within the shield, re- 
duces the capacity to a negligible value and 
reduces the inductance by only 1 or 2 pe - 
cent." 

No. 6 dry cell for the filament, and has a 
22.5 -volt B battery. It is not necessary 
to provide tube bias under these condi- 
tions, except of course that there is bias 
derivation in the detector circuit from 
the grid leak and condenser action, due 
to grid current. 

Tube Elements 
The elements of the tube, taking grids 

left to right in the diagram, are Grid No. 
1, ordinarily the control grid of an oscil- 
lator; Grid No. 2, positive -voltage com- 
panion grid to No. 1, Grids Nos. 3 and 5, 
between plate and Grid No. 4 and be- 
tween Grid No. 4 and Grid No. 2; and 
Grid No. 4, normally a pentode control 
grid. The screen (Grids 3 and 5) is used 
as the effective plate. This is especially 
serviceable in the detector, as the mutual 
conductance is considerably increased, 
and this is aided further by tying Grids 
Nos. 4 and 2 to B plus. 

If any one is interested in receiving 
only a particular band this type of cir- 
cuit will prove especially attractive, as 
for instance amateurs, as the tuning is 
actually a total bandspread. 

There may be a slight roaring sound. 
This trouble would be due to too high 
a leak value. Although 1.0-meg. leaks 
never gave any trouble in this circuit in 
that respect, sometimes leaks labeled 1.0 
meg. may be considerably higher in re- 
sistance value, so try another similar leak 
in parallel with the existing one, for that 
reduces the leak resistance, and if the 
trouble disappears, leave the remedy as 
you applied it. 

Circuit Modification 
The usual circuits for two -winding in- 

terstage coils may be applied to the cir- 
cuit, instead of the three -winding trans- 
former, so that designs given by coil 
manufacturers may be followed except to 
adhere to the tube conn identities and 
connections as shown herewith. 

Such an outfit was built in a very com- 
pact shielded cabinet, and gave excellent 
results. If a No. 6 dry cell is used the 
A cell will last for several weeks of more 
than average use, while the B current is 
very small indeed, not exceeding 3 mil- 
liamperes, hence the B battery is good for 
several months of service. Amateurs in 
particular might like to try the circuit. 
It is excellent for them. 
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A POCKET TYPE SET 
LOOKS LIKE A TWO -TUBE AFFAIR, BUT EACH ENVELOPE 

CONTAINS TWO SEPARATE VALVES 

By Einar Andrews 

FIG. 1 

The circuit diagram of a two -tube receiver in which the first cube is used for detection and audio and radio 

frequency amplification by reflexing. The second tube is power amplifier and rectifier. 

NOW that tubes are comparatively in- 
expensive there is a tendency in 
radio circles to eliminate as many 

of them as possible-to make one tube do 
the work of half a dozen. The reason 
is not the depression either. No, it is 

the desire to make miniature things. The 
idea back of it is to have a complete radio 
receiver that can be slipped into the vest 
pocket. Well, into the coat pocket, any- 
way. It does not take a prophet to pre- 
dict that as soon as the midget tubes de- 
signed especially for microwaves become 
available that receivers will be built that 
actually can be put in the vest pocket. 

Just because a considerable interest 
has been shown in these miniature re- 
ceivers, we show the circuit diagram of 
one and give the constants. There is no 
suggestion implied that a receiver like 
this can be put against a full-size radio 
and make that receiver sound like the 
rattle of a sack full of empty tin cans in 

comparison. But there is an implication 
that signals can be received with it and 
that it really performs better than one 
has a right to expect of it. There is no 
magic back of it, only utilization to the 
full of the properties of the latest tubes. 

Duplication of Functions 

Let us examine the circuit, how the 
circuit gets its sensitivity and power 
when there are only two tubes in the re- 
ceiver. We are referring to Fig. 1. The 
first tube is a 6F7, which is really two 
tubes in one, not merely two or more 
grids for the same tube. This tube con- 
tains a triode and a pentode, each with 
its own elements, except that the two. 
tubes have the same cathode. In the 
drawing, the lower elements are those of 
the triode and the upper elementi those 
of the pentode. 

The radio frequency signal is trans- 
ferred to the control grid (cap) of the 
pentode by means of L1. It is then am- 
plified by the pentode in the usual way. 
It is then delivered to second tuned cir- 
cuit by means of L2. The signal is tuned 

and then delivered to the grid of the 
triode. Grid leak and condenser type of 
detection is used, since we have the usual 
combination in the grid lead, that is, the 

LIST OF PARTS 
Coils 

LoL1L-One high gain antenna coil con- 
sisting of a radio frequency choke, Lo, 
and a primary and secondary windings. 

L2L-One radio frequency transformer. 
L in each case should be for 350 mmfd. 
tuning condensers. 

Condensers 
Co -One 0.0005 mfd. condenser. 
CC-One gang of two 350 mmfd. tun- 

ing condensers. 
Cl, C6-Two 0.02 mfd. tuning con- 

densers. 
C2-One 0.1 mfd. by-pass condenser. 
Cg -One 250 mmfd. grid condenser. 
C4-One 500 mmfd. fixed condenser. 
C5-One 50 mmfd. fixed condenser, or 

smaller. 
C7, C8, C9-Three 8 mfd. electrolytic 

condensers. 
C10-One 0.25 mfd. condenser. 

Resistors 
Rl, R6-Two 0.5 megohm grid leaks. 
R2-One 100,000 -ohm resistor. 
R3-One 50,000 -ohm resistor. 
R4-One 1-megohm grid leak. 
R5-One 250,000 -ohm resistor. 
R8 --'One 2,000 -ohm, 10 -watt resistor. 
R9-One 320 -ohm, 30 -watt resistor. 
Rh-One 50,000 -ohm variable resistor. 

Other Reqirements 
One line switch (attached to Rh). 
Two seven -contact sockets. 
One grid clip. 

leak R4 and the condenser Cg. We are 
now in the audio amplifier, but we have 
not left the first tube. The audio signal 
is picked up at the plate of the triode, R2 

being a coupling resistor and Cl a stop- 
ping condenser. Rl is a grid leak in the 
second audio amplifier, if we consider the 
triode as the first. It really is, for grid 
leak detection is nothing but diode detec- 
tion plus audio amplification with diode 
bias on the amplifier grid. But Rl is in 

the grid return lead of the pentode. 
Therefore the pentode is not only used 
to amplify the radio frequency signal 
but also to amplify the audio signal after 
the detection in the triode element. 

We trace the audio signal from the 
plate of the pentode to the primary L2 

and finally to Rb, which serves as a plate 
coupling resistor for the audio frequency 
component only. The radio frequency 
signal that flows through L2 is led off 
to ground through C4. Condenser C6 

is the customary stopping condenser be- 
tween the plate of one tube and the grid 
of the next. R6 is a grid leak in the 
second tube. 

The Second Tube 

The second tube also serves two func- 
tions, audio power amplification and rec- 
tification. This tube is the new 12A7 
which is composed of two entirely sepa- 
rate tubes, one a power pentode and the 
other a half wave rectifier. In this tube 
there are two different cathodes, as there 
must be. 

The audio signal voltage is impressed 
on the control grid of the pentode. The 
suppressor in this tube is connected to 
the cathode of the pentode element and 
the screen is connected to the high volt- 
age in the usual way. A small loud- 
speaker is connected to the output termi- 
nals marked Sp. Tiny speakers especially 
designed for such miniature receivers are 
available. 

The rectifier cathode in the second tube 
is represented by the lowest horizontal 

(Continued on next page) 
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Buzzer Excitation 
A HIGH frequency buzzer can be used for 

exciting a wavemeter tuned to any given 
frequency. Why does not the freqeuncy of 
response depend on the frequency of the 
buzzer. It would seem that the tuned circuit 
would respond only to the harmonics of the 
buzzer, but this is not the' case as far as I 
have been able to determine.-W.R.L. 

If the buzzer frequency is in the audible 
range and the tuned circuit has a . natural 
frequency in the radio range, the harmonics 
are very close to each other. Many of the 
harmonics of the buzzer would fall inside 
the resonance curve of the tuned circuit. 
In other words, a circuit composed of induct- 
ance and capacity is not selective enough to 
separate the harmonics, so the case cannot 
be proved in that way. Perhaps if you used 
a quartz crystal resonator it would not be 
excited by any but the harmonics of the 
buzzer. In order to test it, it would be neces- 
sary to vary the frequency of the buzzer, 
for the quartz crystal cannot very well be 
tuned to the harmonics of the buzzer. 

* * * 

Short -Wave Communication 
WHAT are the shortest radio waves now 

used for regular radio communication? How 
are they produced ?-W.E.J. 

The shortest radio waves now used regu- 
larly are between 17 and 18 centimeters, or 
around 7 inches. A system has been in- 
stalled for communication between England 
and France, and it is a development of the 
tests on an 18 -centimeter wave carried out a 
few years ago between Calais and Dover. 

Absolute Measurement of 
Resistance 

WE have been given formulas and meth- 
ods for measuring resistance using, in most 
instances, Ohm's law. But how is resistance 
measured in the first instance?-W.H.C. 

The absolute measurement of resistance is 
a problem that cannot be undertaken in the 
radio experimenter's laboratory. That be- 
longs to national standardizing laboratories 
like the Bureau of Standards, the National 
Physical Laboratory, the Physikalische 
Reichsanstalt, and the like. Two methods, 
at least, have been developed for doing it ; 

one is a method in which the resistance is 
measured in terms of a velocity and the 
other, which is more common, measures 
the resistance in terms of the heat that is 
generated in it. 

* * * 

Victron in Condensers 
WOULD the new insulating material 

Victron be suitable for use as dielectric in 
fixed condensers when these are to be used 
at high frequencies? If so, how would the 
capacity be estimated from the dimensions? 
-W.H.S. 

The new insulator is supposed to be espe- 
cially good at the high frequencies, and 
better the higher the frequency. Therefore 
it should be all right as a dielectric. No 
comparison with mica, however, is available. 
The dielectric constant of the amber colored 
Victron is between 2.5 and 3.0. Hence the 
capacity of a condenser with this material 
as insulator between the plates would be 
from 2.5 to 3.0 times greater than if air 
were used. Since the material does not have 

5 -Meter Communication 
Tried on Freight Trains 

With the cooperation of the New Haven 
Railroad Company, Westinghouse engineers 
installed an experimental 5 -meter phone sys- 
tem on one of the road's regularly -operating 
freight trains. Complete two-way radio- 
phone equipment is installed on both engine 
and caboose of the train permitting the 
engineer and brakeman to communicate at 
all times without difficulty. 

a definite dielectric constant, it is not possible 
to predict accurately what the capacity of 
a condenser will be. It would be necessary 
to measure the dielectric constant of the 
sample actually to be used in the condenser. 
The same thing applies to most insulators. 
If a condenser of given capacity is to be 
constructed it is easy to make the capacity 
a little large first and then file down the 
condenser until the value is exactly that 
desired. 

* * * 
Inductance of a Condenser 

EVERY coil has a certain distributed 
capacity. Is it also true that every con- 
denser has a certain distributed inductance? 
If so, how does it come about? Just what 
is inductance ?-G.H.L. 

Yes, every condenser has a certain in- 
ductance. The reason for this is that the 
capacity is not entirely lumped. Current 
flows into and out of the condenser, espe- 
cially in the leads. Wherever current flows, 
there is inductance, for inductance is a prop- 
erty associated with electric current and not 
a property of the device ordinarily called 
an inductance. A coil in which no current 
is flowing has no inductance. When we fig- 
ure the inductance of a coil we figure the 
inductance the coil will have when an electric 
current flows in it. Most of the distributed 
inductance of a condenser is associated with 
the leads to it. To make this small, the 
leads should be close together. 

* * * 

Computation of Inductance 
THE formula usually given for the com- 

putation of inductance of solenoid applies to 

Construction of a Pocket Type Receiver 
(Continued from preceding page) 

line. This connects with the filter re- 
sistor R, and Condenser C8. Another 
condenser, C9, is connected between the 
other end of the resistor and ground. 
The third condenser in the block, C7, is 
used for by-passing the signal current 
in the bias resistor. A small condenser 
C10 is connected between the anode of 
the rectifier and ground as an aid in fil- 
tering. 

Tuning 

There are two ganged condensers in 
the circuit, each controlling the natural 
frequency of a resonant circuit. A special 
arrangement is used in the first tuner to 
permit grounding of the tuning condenser 
without interfering with the audio signal 
voltage. First, Lo is a radio frequency 
choke coil. The high potential side of 
this choke is coupled by a small capacity 
to the high potential end of LI, the con- 
denser consisting of a single turn of wire 
open at one end but conductively con- 
nected to Lo. Tuning is accomplished 
by reaction between the tuned circuit and 
the grid coil. It is only in this way that 
the radio and audio frequency voltages 
can be put in series in the grid circuit 
and at the same time ground the con- 

denser. The second tuned circuit is regu- 
lar in every way. 

Volume Control 
The volume is controlled by means of 

screen voltage variation on the first pen- 
tode. There is a variable resistor Rh 
between ground and the screen, and the 
screen voltage is always the drop in this 

Westinghouse to Make 
New Institute's Devices 

W. C. Evans, manager, radio department, 
Westinghouse Electric and Manufacturing 
Company, announced Westinghouse will 
manufacture radio devices developed and per- 
fected by members of the Washington Insti- 
tute of Technology. 

This tie-up links Westinghouse manufac- 
turing with scientists formerly with the 
Bureau of Standards at Washington. These 
scientists were organized by Col. Sidney F. 
Mashbir into the Washington Institute of 
Technology. The purpose of the Institute 
as outlined by Col. Mashbir is to desien, 
perfect and make commercially available 
radio aids to flying. 

resistor. This is effective because the 
lower the value of Rh, the greater the 
drop in R3, but the total drop across R3 
and Rh is always the same. Since there 
are both audio and radio voltages in the 
first tube, variation of the screen voltage 
varies the amplification of both at the 
same time. The volume control does not 
affect the detector, for it has no influence 
on the emission of the tube, and the 
cathode is the only element common to 
the two sections of the tube. 

Using Higher Power 
Seven of the National Broadcasting Com- 

pany network stations have been granted 
power increases. The stations, with old and 
new comparative power follow : 

WBZ (Boston) 50,000 watts from 25,000 
watts. 

WHAM (Rochester, N. Y.), 50,000 watts 
from 25,000 watts. 

KVOO (Tulsa, Okla.), 25,000 watts from 
5,000 watts. 

WFI and WLIT (Philadelphia) 1,000 
watts from 500 watts. 

WSAI (Cincinnati) 1,000 watts (night) 
from 500 watts, 2,500 watts (day) from 1,000 
watts. 

WTAG (Worcester, Mass.), 500 watts 
(night) from 250 watts. 
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33 

The circuit of a seven -tube battery -operated superheterodyne utilizing two -volt tubes and intended for opera- 

tion on a six -volt filament battery. A 22.5 -volt battery is used to supply a variable bias on the high frequency 
tubes. 

circular coils. Tables and charts for induct- 
ances are also based on circular coils. But 
there are many coils, especially those used 
in low -loss, short-wave coils, in which the 
form is hexagonal or octagonal. How can 
the inductance of such coils be computed in 
terms of the dimensions ?-W.H.A. 

The inductance of such coils can be com- 
puted with fair accuracy if the mean radius 
is taken as the radius of the coil, using the 
formula or table designed for circular coils. 
The mean radius can be obtained by taking 
the average of the radii of the inscribed 
and circumscribed circles of the polygon. 
If the cross section of the coil is hexagonal, 
the mean radius is 0.933R, where R is the 
radius of the circumscribed circle, or one- 
half the distance between opposite vertices. 
If the form is octagonal the mean radius is 

about 0.96R, where R has the same sig- 
nificance as before. 

* * * 

Battery Superheterodyne 
IF YOU have the circuit of a battery op- 

erated superheterodyne utilizing the 33 in the 
output and the 1A6 as mixer and oscillator, 
will you kindly publish it? I wish to con- 
struct such a receiver to be operated entirely 
from batteries. I have a 6 volt storage bat- 
tery which I can charge occasionally in my 
car, and I should like to use this if it is prac- 
tical in a receiver using two -volt tubes.- 
W.J.L. 

At the top of this page you will find the 
diagram of such a receiver. It employs 
seven tubes all of which are of the two -volt 
type. The rheostat in the filament circuit 
has been selected so that the extra four volts 
will be dropped. There are two volume con- 
trols in the circuit, one in the grid bias cir- 
cuit of the two 34 high frequency amplifiers 
and the other in the grid circuit of the first 
audio amplifier. A 22.5 -volt battery is re- 
quired in the bias circuit in order completely 
to control the volume. The second detector 
is of the grid bias type, which is used be- 
cause diode bias is not practical in battery 
operated sets, mainly for lack of proper 
tubes. 

* * * 

Increase of Resistance 
with Frequency 

CAN you give me any reason for the 
increase of the resistance of a coil or of a 
piece of wire? Is it because the wire gets 
hotter when the frequency of the current is 
high ?-R.A. 

The wire might get hotter because the 
resistance gets higher but the resistance does 
not increase much just because the tempera- 

ture is higher. Why should the tempera- 
ture go up just because the frequency in- 
creases? The main reason for the increase 
of resistance of a wire as the frequency goes 
up is that the current travels in a thin layer 
next the surface and that this layer is thin- 
ner the higher the frequency. We know that 
the resistance of a fine wire is higher than 
that of a heavy wire because there is less 
metal in which the current can travel. If 
there is plenty of metal in which the cur- 
rent could travel but if there is something 
else that prevents it from traveling in it, 
we have the same effect as if the wire were 
thin. It is the magnetic field in the wire 
that prevents the current from entering the 
-iceper layers of the wire. 

* * * 

Advantages of Meissner Oscillator 
IN VIEW of the fact that in the Meissner 

oscillator the tuning condenser is not con- 
nected to anything but the coil which it 
tunes, and ground if required, would not 
this oscillator have advantages over all 
others? Would it not be easy to stabilize 
the circuit in regard to frequency ?-W. E. L. 

It has both advantages and disadvantages. 
If the circuit is to be stabilized, condensers 
are required in the grid and the plate leads, 
and for that reason the oscillator is not 
suitable for a variable frequency circuit, 
that is, if it is to be stable at all settings of 
the tuning condenser. Or else the two stab- 
ilizing condensers must be variable as well 
as the tuning condenser. Complications arise 
if the circuit is connected so that there is 
coupling between the grid and the plate coils. 
And if there is not, the tuning coil must be 
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broken up into two parts connected in series 
but shielded from each other. In other 
words, two transformers, shielded from each 
other, must be used. The primary of one 
goes to the plate, the secondary of the other 
to the grid. The other two windings are 
connected in series and also in series with 
the tuning condenser. 

* * 

Chokes and By-pass Condensers 
in Tuners 

IF a radio frequency choke coil say of 
10 millihenries is connected across a tuned 
circuit for the purpose of feeding the plate 
or to provide a grid leak for d -c only what 
is its effect on the resonance frequency of 
the circuit? Also, if a by-pass condenser of 
0.1 mfd. is connected in series with a tuned 
circuit, what is the effect? These cases ap- 
pear in nearly all radio receivers.-T. Y. 

If you connect a coil of inductance Lo 

across another coil of inductance L, and if 
there is no mutual inductance between the 
two, the inductance of the combination is 
LL./(L-I-L.). The inductance of the com- 
bination is less than the inductance of the 
smaller coil. Hence the frequency of res- 
onance is increased for a given value of 
capacity. It is necessary to increase the 
capacity to compensate for the reduction in 
the inductance. If L is 250 microhenries 
and Lo is 10 millihenries, the net inductance 
is 244 microhenries, or the reduction amounts 
to 2.5 per cent. A similar effect occurs when 
a by-pass condenser is put in series with a 
tuning condenser. If the resistance which 
the by-pass shunts is high, the effect capacity 

(Continued on next page) 
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The circuit of a simple short-wave receiver utilizing only two tubes. It 
may be built with 2.5- or 6.3 -volt tubes. Regeneration is employed and it 
is controlled by means of a 140 mmfd. variable condenser in the plate 

circuit. 
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The circuit of a simple test oscillator that will operate on either alter- nating or direct current. Loose coupling between the plate and the output 
lead should be used as indicated. 

(Continued from preceding page) 
of the two condensers in series is CCe/ 
(C -}- Co). If the tuning condenser is set at 
250 mmfd. and the by-pass condenser is 0.1 
mfd., the capacity of the series combination 
is less than C by 0.25 per cent., or by 0.625 
mmfd. In most cases this change is neg- 
ligible. A change as high as 2.5 per cent., 
however, would hardly be negligible. 

* * * 

Immersing Coil in Oil 
IF a radio frequency coil is immersed in 

oil to eliminate the effects of moisture, will 
the self capacity of that coil be greater or 
less than when the coil is in air? What will 
happen to the losses in the coil? Will they 
increase or decrease? Would there be any 
advantage in doing it? That is, will the coil 
characteristics be more nearly constant when 
the coil is in the oil ?-W. T. L. 

The capacity of the coil will increase in 
direct proportion to the dielectric constant 
of the oil in which you immerse it. That 
is, if the dielectric constant is 2, which is 
about the value for paraffin, the self capacity 
would double. The losses in the coil would 
also go up a little, but they would be prac- 
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tically constant since variation in moisture 
would have no effect on the resistance. 

* * * 

Coil Winding Hints 
WHEN coils are wound for radio fre- 

quency circuits, is it better to make long 
coils of many turns and small diameter or 
to make the coils in the form of loops? 
What are the advantages and disadvantages 
of each type of winding ?-D. E. M. 

The distributed capacity of coils that are 
long and narrow, with turns spaced, is much 
lower than that of coils that approach the 
loop form. Since the distributed capacity 
increases the losses in the coil and also 
limits the tuning range, the coils should be 
long and narrow. If the coil is to be used 
for picking up the signals directly, then they 
should be wound in the form of a loop, with 
the turns spaced as much as is practical. 

* * * 

Construction of Sensitive Meters 
WOULD it be possible to construct a 

highly sensitive voltmeter or microammeter 
using permalloy field magnets instead of 
steel magnets, energizing them with a small 
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battery? What are the objections to such 
a scheme, if any?-W. L. H. 

There is at least one very serious objec- 
tion to the scheme, and that is lack of con- 
stancy of the field. A certain deflection 
would mean one thing one day and some- 
thing else the next. In other words, you 
would have something that looked like a 
meter but in reality would not be. Pos- 
sibly if you had another meter that meas- 
ured the field current, something could be 
done along this line. But they have very 
good magnetic steels now that have been de- 
veloped especially for use in sensitive meters. 

* * * 

Cutting of Condenser Plates 
IN MOST commercial condensers the out- 

side rotor plates are cut radially at several 
places, leaving rather weak sectors. What 
is the purpose of these sectors ?-P. L. 

The object of the radial slits is to permit 
adjustment of the rate of change of the 
capacity to compensate for unavoidable dif- 
ferences. If one of these sectors is bent so 
that it is nearer the opposite rotor the capac- 
ity is increased, and if it is pushed away, 
the capacity is decreased. Since there are 
several of these sections the capacity can 
he increased or decreased in spots, so to 
speak, and the rate of change of capacity 
can be altered a little. This is just sufficient 
to make the rate of change of all the sec- 
tions of a gang equal at all settings. 

* * * 

Partial A.V.C. 
IF the automatic volume control is too ef- 

fective, what can be done to prevent the bias 
from building up.too much? I have a high - 
power superheterodyne with both manual and 
automatic volume control, and I want to ar- 
range it so that I can control better with the 
manual control. Please show a circuit. Also 
give a simple test oscillator.-W.H. L. 

Below you will find the circuit of a super 
such as you probably have. The range of 
the automatic volume control is reduced by 
returning the grids of the controlled tubes to 
a tap on the load resistance. By varying the 
relative values of Rl and R2 you can secure 
any degree of automatic volume control you 
desire. If you reduce the range very much 
you may have to make a change in the 
manual control by removing the 50,000 -ohm 
resistance below the potentiometer. The test 
oscillator circuit is above. The 0.00025 mfd. 
output condenser is not vital, as two pieces 
of insulated wire inside of spaghetti provide 
adequate capacity coupling of the wires are 
about 3 inches long at least. 
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The effectiveness of an automatic volume control can be reduced by returning the grids of the controlled tubes to a tap on the diode load resistance and also by reducing the number of tubes on the automatic control. 
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This six -tube tuned radio frequency receiver has high gain, good selectiv 
socket powered for d -c lines. A tone control is built into grid circuit of the 

ent tastes. 

Use of 12A7 
COULD the 12A7 tube be used as a uni- 

versal oscillator, the pentode being in the 
oscillating circuit and the rectifier in the 
power supply? If so, could any of the 
standard oscillating circuits be used?- 
P. W. A. 

Sure, the tube can be used in this man- 
ner. It could be used either on d -c or a -c, 
but not very well on batteries because the 
filament current is too high. While it is only 
0.3 ampere, there is considerable in view of 
the fact that the terminal voltage would 
have to be 12.6 volts. Yes, any type of os- 
cillator circuit could be used for the pen- 
tode and rectifier cathodes are independent. 
Using the Hartley, for example, the pen- 
tode cathode could be connected to the tap 
on the oscillating coil. If the tube is con- 
nected to a 115 -volt line, either a -c or d -c, 

there should be a ballast resistance of 341 

ohms in series with the heater. The dis- 

sipation in it will be about 30 watts so that 
a 50 -watt resistor should be used. 

* * * 

Change of Inductance with Form 
Changes 

IF THE inductance of a coil is com- 
puted on the supposition that form is strict- 
ly circular while in fact it is a little dis- 
torted, what is the effect on the inductance? 
The form may, for example, be a little el- 

liptical instead of circular.-W. T. N. 
Slight distortion of the form from the 

circular has little effect on the inductance, 
for the field that gives rise to the inductance 
is concentrated near the wire carrying the 
current. The distortion of the coil form may 
be considerable before the change in the in- 
ductance becomes appreciable. Hence when 
the coil form is just slightly elliptical there 
is no need for making any allowance for it. 

It is assumed, however, that the length of 

the wire in the coil is not changed appre- 
ciably. 

* * * 

Resistance of Choke 
WHEN a choke coil is used in the plate 

circuit of a vacuum tube for feeding the 
plate, does it matter if there is considerable 
resistance in the coil or in series with it? 
Does the resistance affect the inductance of 

the choke?-H. L. R. 
The inductance is not affected by the re- 

sistance and therefore it makes little differ- 
ence as far as the choking effect is con- 

cerned. However, if the resistance is very 
high, the effective voltage on the plate will 
drop. Therefore, if the only purpose of the 

choke is to supply a d -c path for the plate 
current it is preferable that it does not have 
any more resistance than necessary. Just 

because the choke is wound with fine wire 
there is no reason for worry. The coil might 
have a d -c resistance of a few hundred 
ohms, and this will be in series with several 
thousand ohms in the plate, or possibly half 
a million ohms. Any practical coil would 
have a resistance that is entirely neg- 
ligible. But if there is an external resistor 
in series with the coil, the conclusions might 
be different. 

* * * 

Varying Resistance Minutely 
PLEASE suggest a method for varying 

the resistance of a resistor of 25,000 ohms 
in very fine gradations over a small range. 
-W. T. J. 

Connect a small resistance in series with 
the resistor to be be varied and then con- 
nect a very large variable resistor in shunt 
with this. The smaller the fixed resistor in 
series is and the larger the variable across 
it, the finer the control of the resistance. 

t 

ity, and high output power. It is 
output stage to accommodate differ - 

Suppose, for example, that the resistance to 
be varied is 25,000 ohms. If a resistor of 
1,000 ohms is connected in series with it and 
then a variable of one megohm is connected 
across the 1,000 ohms, a variation of 10 

per cent. in the variable changes the re- 
sistance of the whole by about 0.25 per cent. 
In the same way a small change can be 
effected in a capacity. 

* * * 

D -C Operated T -R -F Receiver 
I SHOULD like to build a tuned radio 

frequency receiver of about six or seven 
tubes with high undistorted output power. 
I presume it is necessary to use a pair of 
48s in the output stage. Will you kindly 
show a suitable circuit with values?- 
J.W.G. 

At the top of this page you will find a 
circuit of the type you are looking for. It 
is capable of giving several watts of un- 
distorted sound power. 

Join Radio World's 
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And Get Free Question and Answer Service for the Coming 52 Weeks. 
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Subscribe for RADIO WORLD for one year (52 numbers). Use the coupon 
below or write on a separate sheet of paper, iF preferred. Your name will be 
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University. 
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Station Sparks 
By Alice Remsen 

A Novel Program From the Coast 
This month has brought a few new programs, and changes on old ones. For instance : the Pontias Surprise Parties started on February 10th from the Coast; a brilliant revue with Raymond Paige, leading musical figure of the Pacific Coast, and his 30 - piece orchestra; Kay Thompson, singing pianist, with her Rhythm Kings male trio; an Hawaiian instrumental and vocal group, and the Black Rhapsody Chair, a negro choral group of ninety voices. A feature of each program is a surprise novelty. It may be a dramatic film preview, a guest artist from the movie colony, or other fea- tures that may be drawn from Hollywood, "The city of surprises." The programs emanate from the studios of KHJ, Los Angeles, and will be heard each Saturday at 9:30 p.m... . 

Another new series started on February 9th, sponsored by the Hudnut Sales Corporation, is the Marvelous Melodies Revue, featuring Jack Whiting, musical 
comedy favorite, who embarked on his first long-term radio contract with this program; Jeannie Lang, with her squeak and giggle; the Three Rascals and Jack Denny's orchestra. Every Friday at 9:30 p.m. EST. WABC and Columbia network.. . 

Alexander Woollcott As He Is 

As "The Town Crier" of the WABC- 
Columbia network, Alexander Woollcott 
speaks his mind to a nationwide audience 
twice a week. For twenty years his chief 
business and pleasure has been to tell the 
world quite candidly what he thinks of peo- 
ple, plays, books, places, events, in fact, al- 
most anything he finds interesting to him- 
self, he passes along to his audience. Re- 
cently, if you were listening to him, you 
heard him tell his radio audience that it was 
his birthday, and that forty-seven years pre- 
viously, over in Phalanx, New Jersey, the 
village doctor reported to the neighbors: 
"Another boy over at the Woollcotts' darn 
it !" Of course, I'm very glad that it was 
another boy over at the Woollcotts, for 
Alexander's colorful and complex personality 
has given me many a pleasant moment. Some 
who know him only through his writings, in 
which there is often a strong element of 
caustic wit, think of him as lying in wait to 
pounce on human weakness and hold it up 
to ridicule; but his friends, even casual ac- 
quaintances, tell a different story, for he 
really is the soul of kindliness and is always 
doing things for people. Among Woollcott's 
intimates are most of the literary and artistic 
lights of two continents. . . 

His Sunday morning breakfasts are fam- 
ous. He gives them, whenever he is in 
town, at Wits End, a sun -filled apartment 
overlooking the East River. There, almost 
any Sunday, one may run into Beatrice 
Lillie, Neysa McMein, Noel Coward, Hope 
Williams, Alice Duer and Henry Wise 
Miller, Anne Parrish, Thornton Wilder, 
Dorothy Parker, or others of that vast fra- 
ternity who cherish Alex Woollcott for his 
gay and abundant wit and his spirit of deep 
and loyal friendship. The radio talks of 
Alexander Woollcott are a joy to the in- 
telligent listener ; his audience never know 
what is in store for them; he is no cut-and- 
dried news commentator, but a man filled 
with the warm joy of living and he has the 
power of conveying his own inner fire to 
others; so if you want to be sure of real 
entertainment, tune in on "The Town Crier," 
9:15 p.m. EST, Wednesday and Saturday, 
WABC and the Columbia network... . 

Chasins Will Tell Them 

Beginning Saturday, February 24th, Abra- 
ham Chasins, young American composer - 
pianist, will come to the microphone in a 
series of informal recitals to be known as 
"Piano Pointers." A distinct departure in 
musical broadcasts, the recitals will combine 
the features of a concert performance with 
those of a master music class. During the 
seven year that he has been a member of 
the faculty of the Curtis Institute of Music 

in Philadelphia, Chasins has received many 
hundreds of letters from talented piano stu- 
dents in small towns asking if there is any 
way in which they might enjoy the privilege 
of studying under fine teachers. His broad- 
casts will be designed, in some measure, to 
answer such requests. Students all over 
the country will have the benefit of the 
knowledge and experience of an accredited 
master. His recitals also will be of equal 
interest to the uninitiated layman. Every 
Saturday from 12:30 to 12:45 p.m. EST, 
over a Coast -to -Coast Columbia network.... 
The new Camel Caravan is on its way with 
Connie Boswell and Stoopnagle and Budd 
co -featured with Glen Gray's Casa Loma 
Orchestra. The Colonel's friend, Mr. Bopp, 
and wife Quaintface, will pop into the pro- 
gram every once in a while, which should 
make it very pleasant for the listening pub- 
lic. . 

Early in March, the scope and success of 
music activities in the public schools will be 
demonstrated in a series of concerts to be broadcast from six leading cities over a Na- 
tional Broadcasting Company network, in 
which school choruses, bands and orchestras 
will participate. . . Ray Heatherton, good- 
looking and youthful NBC baritone, made 
his stage debut at the Roxy Theatre, New 
York, recently. Ray proved to have a defin- 
itely pleasant stage personality that won the hearty approval of the audience. He has 
long been known as the Ipana Troubador, 
besides broadcasting on his own programs 
over WEAF and network.... Percy Hemus 
is doing a lot of good work on various pro- 
grams over NBC. Percy is an old-timer and an artist in whatever role he happens to be playing. . Vee Lawnhurst, sick for a while, is back again with her lively piano 
partner, Muriel Pollock. These two girls are 
"wizzes" at the ivory keyboard... . 

The Philharmonic Needs Funds 
The Philharmonic Society of New York is in desperate need of funds to carry on its good work for the next three years. It faces a half million dollar deficit and is ap- pealing to the public for help to save the sterling orchestra from extinction. The campaign headquarters are at the Waldorf- 

Astoria, Park Avenue, New York City. The smallest of contributions are welcome and I am sure that genuine music -lovers will do all in their power to help this extremely 
worthy cause.... WGN, Chicago, will pre- 
sent all of the home baseball games of the 
Cubs and White Sox during the 1934 season. 

. WMCA, New York, announces the ac- quisition of an investment expert to advise 
and counsel the radio audience on investment 
problems. The expert is Erling G. Olsen, who has fifteen years experience behind him. He may be heard three times weekly, Mon - 

A THOUGHT FOR THE WEEK 
EDWARD B. MARKS wrote 'They All 

Sang," a book just published (Viking. 
$3.50). Mr. Marks has been a successful 
song writer and publisher for forty years. 
He goes back to the merry time when he 
wrote "Mother Was a Lady" and other 
songs whose popularity have endured right 
up to the present time and which are heard 
over the air. Strangely enough, if you don't 
know about such things, many of them still 
have big sales value. Mr. Marks knew al- 
most all the song boys who flourished in 
the days when a half million or a million 
sale of popular numbers was rather com- 
mon. This was before the days of radio, 
which makes a song hit almost over night 
and then, through tiresome repetition, kills 
it before the printing runs up into the 
100,000 class. Mr. Marks knows his song 
business so well and has so few illusions 
about it that he has been able to pack a lot 
of interest and facts into "They All Sang." 

Incidentally, Mr. Marks has been so busy 
for two or three decades in making hits for 
other song writers that he has not busied 
himself with turning out best sellers. He's 
one of those song publishers who believes a 
workman is worthy of his hire and the 
checks his firm has handed to the royalty 
boys would make Big Business sit up and 
take notice. 

days, Wednesdays and Fridays at 6:45 p.m. EST.... Peggy Rich, who has been publi- 
cised as the personification of flaming youth, 
has taken her blonde head and her society 
orchestra to WMCA; Wednesdays and Fri- 
days at 8:30 p.m. EST. She will feature 
a new singer, Eddie Maxwell, on her pro- 
gram, and will conduct her own band. . 

Elmer Feldkamp is still singing with Freddy 
Martin's band. . And Harold Van Em - 
burgh is doing good work with his singing 
over WABC. . . . Elton Britt, the yodeler 
with the Pappy, Zeke and Ezra Hillbilly 
program, brought his bride on to New York 
from Marshall, Arkansas. 

Walton Butterfield, formerly a motion 
picture director for Paramount, is now 
the dramatic director and continuity head 
for Station WNEW, Newark, N. J. . 

NOW WITH WSM 

Salt and Peanuts, formerly of vaude- 
ville and various broadcasting stations 
throughout the country, have joined the 
staff of Station WSM, Nashville, Tennes- 
see. Hello, kids ! You might send a line 
along once in a while, to let me know 
how you're getting on! ... Peter Van 
Steeden, maestro on the Jack Pearl pro- 
gram, made a nifty wisecrack recently. 
It was very cold. Peter walked into an 
NBC studio for rehearsal. "Well, boys," 
remarked the slim, good-looking conduc- 
tor, "I used to have an ear for music. 
but I'm afraid it's just been frozen off." 

. Sixteen more stations have been 
added to the network carrying the Ted 
Weems' Real Silk broadcast, raising the number of stations to forty. This begins 
a new series. Prominent musicians, sing- 
ers and actors will be used as guest artists 
on each program... . 

The Mills Brothers have been signed for a third picture to be filmed while they are on the Coast.... Glen Gray and his 
Casa Loma Orchestra are now airing their cigarette commercial from the Colon- nades, the room which they pack nightly at the Essex House, instead of a CBS studio. No dancing will be allowed dur- ing the half-hour broadcasts, service will be suspended, and the diners will be asked to maintain a strict silence ; however, they will be allowed to smoke (Camels, of course)... Ruth Etting will be heard again soon on an automobile program.... Mildred Windell, popular musical comedy soprano, steps into the spot on WMCA 
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Metropolitan Opera tenor. Robert Hood 
Bowers will conduct the orchestra as 
usual.... Jan Garber's biggest program 
of the week, wherein he presents the new- 
est songs from Talkie Land and New 
York's Tin Pan Alley, is heard over Sta- 
tion KYW, Chicago, each Sunday at 2:30 
p.m., C.S.T.... Wyn Orr is doing fine 
work on his Fan Fare program over 
WLS, Chicago, each Tuesday at 2:15 p.m. 
C.S.T. Wyn broadcasts appeals for radio 
tubes, playing cards, books, puzzles, etc., 
for the invalid war veterans in an Oak 
Forest, Illinois, hospital.... Sylvia Blue, 
blues singer on WHOM, New York, 2:00 
p.m. Sundays, has received a beautiful 
Russian wolfhound from one of her admir- 
ing fans... . 

ALL THE WAY FROM CINCY 

Margaret Maloney, editor of the Radio 
Dial of Cincinnati, was in New York for 
a few days recently. She had a jolly 
good time, combining business and 
pleasure. Dashing around town with 
Helen Nugent, who was a school mate 
of Margaret's -and dining and lunching 
with radio friends, including me; sorry 
we were both so busy we could not spend 
a little more time together. Anyhow, it 
was good to see a friendly face from dear 
old Cincy. 

Radio Repair Taught 
in Sing Sing Class 

An unusual phase of rehabilitation work 
in progress under the regime of Warden 
Lewis E. Lawes at Sing Sing Prison, Os- 
sining, N. Y., was revealed through a letter 
received by National Union Radio Corpora- 
tion of New York. 

The letter, bearing the signature of Harry 
Masson, head teacher under Warden Lawes, 
disclosed that a course in radio construction 
and repair is included in the vocational 
training program of the Sing Sing Prison 
school. The letter stated in part: 

"The work of this class is progressing 
very satisfactorily, but its scope is rather 
limited by the lack of sufficient working ma- 
terial. We are wondering if you might have 
on hand a few shields that could be used to 
shield a 58. If you should have some and 
would send them to this institution school, 
they would be very gratefully received." 

The National Union Sales Department ex- 
pressed a ready willingness to cooperate and 
forwarded a quantity of its form -fitting tube 
shields to aid the worthy cause. 

DX Program in April 
from YV 1 BC, Venezuela 

YV IBC. Caracas, Venezuela, announces 
that on April 14th, from 9:30 to 10:30 p.m., 
Caracas time, it will broadcast a special pro- 
gram in celebration of the Pan-American 
Day. 

This program will include numbers by a 
choral organization of 80 voices and selec- 
tions by a symphonic orchestra. 

The program will be broadcast in the 
regular waves of 960 kc., 312.3 meters, and 
on 6,112 kc., 49.8 meters, and also will" be 
retransmitted by YVQ, Maracay, on 6,672 
kc., 44.96 meters. 

6,000,000 Children Hear 
Music Hour Weekly 

The radio sets in most of the schools in 
the United States equipped with them are 
used each Friday morning to bring the NBC 
Music Appreciation Hour concerts to the 
classrooms, according to records kept by the 
National Broadcasting Company. 

Now in its sixth consecutive season, the 
course in the understanding of good music 
supplied by Dr. Walter Damrosch and a 
large symphony orchestra is heard by 6,000,- 
000 children in the public schools throughout 
the country. 

Literature Wanted 
Readers desiring radio literature from 
manufacturers and jobbers should send 
a request for publication of their name 
and address. Address Literature Editor, 
RADIO WORLD, 145 West 45th Street, 
New York, N. Y. 

Geo. W. Kelly, Amateur Radio Station W5BG, 
300 West Harris St., Dublin, Texas. 

Alex Kish, Prop., Radio -Electric Service, Gary, 
W. Va. 

Anthony S. Yeouze, 32 Mulberry St., Buffalo, 
N. Y. 

H. S. Robertson, Jr., Radio & Television Sales 
& Service, 13336 Woodrow Wilson, Cor. Davison, 
Detroit, Mich. 

Arthur Enk (public address systems for study 
and educational purposes), 3448 N. Linder Ave.. 
Chicago, Ill. 

George Warner, Crescent City Radio Service, 
2121 Marais St., New Orleans, La. 

Jos. Belick, 65 Front St., Box 133. Coplay, Penna. 
Edw. Behne, R.F.D. No. 1, Brainard. Nebr. 
Frank Ziemkievice, Natrona Confectionery & Nov- 

elty Store, 53 Center St., Natrona, Penna. 
Andreas Kramer, 220 Aileen Avenue, Toronto, 

Ont., Canada. 
Hansel Williams, 1321 N. Cleveland Ave.. Winston- 

Salem, N. C. 
Michael Crake, 371 Lawrence St., Perth Amboy, 

N. J. 
H. E. Lautsburgh, 618 Cleveland Ave., S.W., 

Canton, Ohio. 
H. A. Sparks, 66 Jefferson Ave., Columbus, Ohio. 
George J. Frost, 764 E. Jessamine St., St. Paul, 

Minn. 
C. W. Langford, 129 Pine St., Pitman, N. J. 
I. G. Campbell, 196 Van Houten Ave., Pass,ic, 

N. J. 
H. A. Werner, 648 Adams Ave., Scranton, Penna. 
L. F. Bennett, West Willington. Conn. 
E. C. Rumble, P. 0. Box 201, West Brownsville, 

Penna. 
Charles E. Scull, 623 Main St., Honesdale. Penna. 
Albert E. Hartwell, 213 West High Sreet, Aber- 

deen. Miss. 
D. T. Jenkins, 35 Palm Ave.. Los Gatos. Calif. 

Edward W. Hughes, 614 East Buffalo St., Ithaca, 
N. Y. 

Charles H. Jordan, 291 Bay St.. Springfield, Mass. 
T. E. Freeman, R. No. 2. Anderson, Ala. 
L. Bernstein, 1607 N. Luna Ave., Chicago. 111. 

Edgar J. Witt, 1327 E. Rives St., Elyria, Ohio. 

T. O. Price, 108 Broughton St., W., Savannah, Ga. 

New Method for 
Measurement of 

Small Capacities 
(Continued from page 11) 

Sometimes the distributed capacities are 

inordinately large, and an investigation has 

to be made of the cause. The trouble shows 

up of course when an expected and neces- 
sary frequency ratio is not even nearly 
achieved. 

The method just outlined, although recom- 
mended specifically for evaluating the dis- 

tributed capacity of a coil, can be carried 
to greater service. Once the coil distributed 
capacity is known, the LC system may be 

applied to a tube circuit, and the tube ele- 

mental capacity determined as a difference, 
provided the wiring externally is so short 
and so carefully done that the capacity re- 
sulting from this may be ignored, or the 
wiring capacity itself similarly measured. 
The tube circuit with wiring capacities, etc., 
may be taken as a whole, and the quantty 
evaluated. 

The total distributed capacity would be the 
sum of the coil, tube, socket and wiring, 
the tuning condenser capacity treated as a 

lump capacity. Now the new frequency ratio 
is determined in the total distributed capacity 
case, say, as 1.5, capacity ratio 1.52 = 2.25. 

2.25. 
80+X - 2.25 
20 + x 

80 + x = 45 + 2.25x 
80 = 45 + 1.25x 

1.25x = 35 
x = 28 mmfd. 

The coil contributed 2.9885 mmfd., so the 
external circuit has a capacity of 25.0115 
mmfd. By leaving wiring in place, but not 
terminated to socket, the wiring capacity 
may be ascertained, also tube capacities by 
similar differentials. 

-Herman Bernard. 

RADIO AND OTHER 
TECHNICAL BOOKS 

At a Glance 
RADIO and TELEGRAPHY 

"'lhia Thing Called Broadcasting," by Alfred 
N. Goldsmith and Austin C. Lescarboura.. 3.50 

"Audio Power Amplifiers," Anderson, Bernard 1.50 
"Radio Frequency Measurements," by E. B 

Moullin 12.50 
"Short Waves," by Cherie. R. Leutz and 

Robert B. Gable 3.00 
"Perpetual Trouble Shooter's Manual," by 

Rider: Vol. I, 7.50; Vol. II, 6.50; Vol. III, 7.50 
"115 Latest Commercial Set Diagrams," by 

Rider 1.00 
"Drake's Radio Cyclopedia," by Manly 6.00 
"Elements of Radio Communication." by 

Morecroft 3.00 
"Experimental Radio," by Ramsey 8.78 
"Fundamentals of Radio," by Ramsey 3.80 
"Practical Radio," by Moyer and Wostrel..., 8.10 
"New Radio Amateur's Handbook (10th edi- 

tion, issued 1933), 218 pages I.OI 
'Practical Radio Lonstruction and Repairing; 

by Moyer and Woatrel (new edition, new 
price) 2.50 

"Prwctpie ,a Radio, oy decay 4.5h 
'Princtpies of Radio Communication," by 

Morecroft 7.50 
'The Radio Manual," by Sterling 6.01 

"Radio and Eiectronic Dictionary." by 
Manly 250 

"Radio Physics Course," by Alfred A 
Ghirardi, E.E. 4.00 

"Radio Receiving Tubes," by Moyer and 
Wostrel 2.50 

Radio Telegraphy and Telephony," by Dun - 
7.50 
3.00 
200 

"dorage Batteries Simplified," by Page 
2.10 "Telegraphy Self -Taught," by Theodore A 

Edison 1 

"The Thermionic Vacuum Tube," by Van der 
.115 

Bill 5.00 

can 
"Radio Trouble Shooting," by Haan 
'storage Batteries," by Morse 

TELEVISION 
"Practical Television," by E. T. Lerner 8.73 
'A B f' of Television," by Yates 3.00 

"Applied Television," by George H. Waltz, 
Jr., M.E. 8.0/ 

AVIATION 
'A B C of Aviation," by Maj. Page 1.00 

"Aerial Navigation and Meteorology," by 
Capt. Yancy 4.00 

'Aviation from the Ground Up," by Manly 3.50 
"Everybody's Aviation Guide," by Maj. Page 4.00 
"Modern Aircraft," by Maj. Page 5.01 
'Modern Aviation Engines," by Maj. Page 9.00 

AUTOMOBILES 
"The Chevrolet Six Car and Truck." Con- 

struction -Operation -Repair, by Victor W. 
Page. 450 pages 3.01 

"Auto and Radio Battery Care and Repair," 
by Manly 2.00 

"Dyke's Automobile and Gasoline Engine 
Encyclopedia," by A. L. Dyke 6.00 

'Dyke's Carbureter Book." by A. T Dyke 2.00 
"The Ford V -Eight -'B' -Four -'BB' -Truck;' 

by C. B. Manley. Over 250 pages 1M 
'Ford Model 'A' Car and 'AA' Truck" -Re- 

vised New Edition -by Maj. Page 2.30 
'Modern Gasoline Automobile," by Page 3.00 

'The Motor Cycle Handbook," by Manly 1.50 

ELECTRICAL 
"Handbook of Refrigerating Engineering," by 

W. R. Woolricb 4.00 
"Sound Pictures and Trouble Shooters' Man- 

ual," by Cameron and Rider 7.50 
"Motion Picture Projector and Sound Pic- 

tures." New Fifth Edition. Introduction 
by Dr. Alfred N. Goldsmith 7.50 

"Motion Pictures with Sound." Introduction 
by William Fox (Fox Film Corp.) 5.00 

"Absolute Measurements in Electricity and 
Magnetism," by Gray 14.30 

'Alternating Currents and AC Machinery," 
by D. C. and J. P Jackson 6.00 

"Arithmetic of Electricity," by Sloane 1.50 
'Electrician's Handy Book." by Sloane 4.1111 

"Essentials of Electricity," by 'limbic 1.75 
'Roane Wiring," by Poppe 1.00 
'Industrial Electricity," by Tlmbie 3.30 
'Principles of Transmission in Telephony," 

by M. P. Weinbach 4.00 
"Rudiments of Electrical Engineering," by 

Kemp 2.08 
'Standard Electrical Dictionary," by Sloane 5.10 

BOOK DEPARTMENT 

RADIO WORLD 
145 West 45th Street 

New York, N. Y. 
(Just East of Broadway) 
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PROPOSALS IN 

NEW CODE ROIL 

LABOR UNIONS 
Washington. 

Virtually a new code for the electrical 
manufacturing industry, under which radio 
manufacturers operate, was submitted to the 
NRA. Important changes in labor and al- 
most all other provisions of the present elec- 
trical code were proposed. 

Deputy Administrator H. O. King of the 
NRA conducted the hearing. Two more 
months may elapse before the new code is 
finally approved by the NRA and President 
Roosevelt. In the meantime, the existing 
code will continue. 

The new amendments, submitted to NRA 
by the Board of Governors of NEMA but 
without previous submission to or considera- 
tion of the electrical or other industries, pro- 
pose a national uniform minimum wage of 
40c per hour for males and 32%c per hour 
for females (with a Southern differential), 
and would eliminate the July 15th, 1929, sub - 
minimum rate of 32c in the present code. 
In North Carolina, South Carolina, Georgia, 
Florida, Alabama, Mississippi and Louisiana, 
the newly -proposed rates are 32c per hour 
for males and 27c for females. 

Open Price Under Attack 

A 36 -hour week is provided in the new 
code amendments but not until the metal 
working and capital goods industries effect 
a similar maximum week for similar em- 
ployees. Until the metal working and capital 
goods codes become uniform, a 40 -hour week 
would prevail under the proposed electrical 
code. 

On overtime of employees, the amendments 
propose a 48 -hour week limited to twelve 
weeks annually until the metal working and 
capital goods codes are uniform, and a 44 - 
hour week for any 12 weeks annually there- 
after, plus a controverted provision for spe- 
cial overtime arrangements in supplemental 
codes. The present unlimited "seasonal 
peak" overtime clause, of the existing code, 
would be abolished. 

The "open price" plan of publishing prices 
and discounts has an amendment proposed to 
establish resale price maintenance by con- 
tracts with jobbers and dealers, but this and, 
in fact, the entire "open price" plan, is under 
sharp attack and is expected to be materially 
revised if not entirely eliminated. 

Labor Voices Opposition 

Labor representatives scored the proposed 
labor changes. They were declared to make 
drastic reductions in wages through the elec- 
trical and radio industries. On file with 
NRA also is a recommendation of the U. S. 
Labor Advisory Board for a 45c minimum 
hourly wage. 

Representatives of the American Federa- 
tion of Labor, electrical and also radio 
workers unions, joined at the hearing in 
severe criticism of the labor and also other 
code provisions. The proposed amendments, 
it developed, were drafted in consultation be- 
tween the NRA officials and the NEMA 
Board of Governors. 

A minimum weekly wage of $20. and a 
30 -hour week of five days, or 66%c per 
hour, was urged by the A. F. of L. Double 
time for overtime in excess of the 30 -hour 
week also was demanded. Representatives 
of radio workers unions supported the rec- 
ommendation of a minimum wage of 662/3c 
per hour. 

Tradiograms 
By J. MURRAY BARRON 

Servicemen and others handling and 
installing special amplifier systems, inter- 
office communicating outfits or other 
special radio equipment will be interested 
in the RCA -Victor Paging -Announcing 
system as distributed by Commercial 
Radio -Sound Corp., 570 Lexington Ave., 
N. Y. City. There is literature on the 
subject. 

* * * 

Another meeting was held this week of 
the Short -Wave Club of New York at 
the Sixty-third Street branch of the Y. 
M. C. A. where about fifty or more of 
the fans turned out, notwithstanding be- 
low -zero weather. Capt. Horace Hall 
showed moon graphs from various sec- 
tions of the world, covering India, Eng- 
land, China, New Zealand and New York, 
giving the effect of the moon on short- 
wave reception. It appeared that the full 
moon was most favorable in all sections 
of the globe. 

* * * 
The past week showed some good buys 

in "as is" merchandise at some of the 
bargain establishments. Repairmen ad- 
justed the apparatus at small cost, giv- 
ing the buyer a real bargain. If one 
knows his merchandise many good buys 
are to be had in this way. That's the 
great point of lower radio row in New 
York City. The district sometimes offers 
exceptional buys. 

* * * 
As news of extraordinary worth to the 

custom-built radio practitioner, a new 
nine -tube tuner is now being offered as 
a made-to-order job. It defeats all efforts 
of the undesired wave to get by. For 
those who might be interested in real 
selectivity further particulars may be had 
by addressing Trade Editor, RADIO WORLD, 
145 West Forty-fifth Street, New York 
City. 

* * * 

Among the new business placed 
through the World Broadcasting Sys- 
tems by Ruthrauff & Ryan Agency is 
the Gillette Safety Razor Co. account, 
which adds thirty-two stations to its own 
present list of sixty-eight for electrically 
transcribed and dramatized one -minute 
announcements, and has doubled the 
number of announcements on all stations. 
Also through World System, Blackett 
Sample & Hummert, Inc., New York, 
have placed for their clients, Sterling 
Products, Inc., and Bayer Aspirin, thir- 
teen weekly half-hour electrical transcrip- 
tion programs. 

* * * 
Short-wave followers will be glad to 

learn of a new release in supers. From the laboratories of Try -Mo Radio, 85 Cortlandt Street, N. Y. City, comes a new 6 -tube short-wave or all -wave plug- 
in coil Kit. The new type Bruno coils are used. 

* * * 

The users of the 2 -volt tubes, and the number has increased considerably, have not always found the A source just to their requirements, especially with a re- ceiver using five or six tubes. This prob- lem is now taken care of in the new 400 - hour dry A battery put out by the Burgess Co. and sold through the dealer. Thor Radio Company, at 167 Green- wich Street, New York City, has been featuring these successfully. 
* * * 

The New York Chapter of the Inter- national Short -Wave Club heard J. Ken- neth Whitteker, chief instructor of the R. C. A., Institute, of 75 Varick Street, New York City. His subject was short- wave receivers and transmitters. Non- members as well as members were pres- ent. The meeting was held at Stuyvesant High School, Fifteenth Street and First Avenue. 
* * * 

Frank Van Der Meyer and Wm. W. 
Windrath have opened new headquarters at 72 Cortlandt Street under the name of Cleartone Radio Speaker Service. Al- ready many of the larger radio organiza- tions in New York City have their repair and replacement speaker work done here. To the trade an organization of this type is welcomed for cone and voice coil repair and replacements. 

* * * 
Frank Van Der Meyer, reproducer 

specialist, has opened a new establish- ment at 72 Cortlandt Street, New York City, and has with him as associate Wil- liam W. Windrath. The new firm will be known as Cleartone Radio Speaker Service and will cater to the trade and serviceman and special work. 
* * * 

N. M. Haynes has just gotten together for the Radio -Amp. Publishing Co., 121 West Seventeenth Street, New York 
City, a complete amplifier and sound system treatise. It should be of great value to the man installing such systems or who has any idea of getting after this end of the business, as it deals with prac- tically every angle of the business. Fur- ther information may be had at the New York address. 

$504,038 Increase in 
NBC Business Reported 

NBC gross time sales for January, 1934, 
amounted to $2,373,923, an increase of 
$504,038 over January, 1933. This is a 27% 
increase. Furthermore, says NBC, January, 
1934, is about $50,000 better than December, 
1933, which is the biggest December -January 
rise since 1929. 

NBC (with 87 of the 190 major network 
stations under its banner) obtained 63% of 
all network revenue for the month, says the 
announcement. 

Warner Promoted to Be 
Radiotron General Manager 

J. C. Warner is now vice-president and 
general manager of RCA Radiotron Co., 
Inc., and E. T. Cunningham, Inc. Mr. Warner has held the post of vice-president 
in charge of engineering since December, 
1932. 

Mr. Warner announced the appointment 
of E. W. Ritter as manager of the research 
and development laboratory and of D. F. 
Schmit as division engineer in charge of the 
engineering division of the laboratory. 

FINANCIAL REPORTS 
Sonotone Corporation-Net income for 1933, after provision for depreciation, doubtful accounts, Federal taxes, interest and other charges, $90,963, which, after preferred dividends, equals 14 cents a share on 600,000 $1.00 par common shares, as 

compared with net income of $1,740 for 1932. Noblitt-Sparks Industries, Inc.-Net profit, 1933, after taxes and other charges, $240,729, which equals $1.69 a share on 150,000 shares. For 1932 there was a net loss of $85,575. 
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Power Transformer 

for a BIG SET 

INSTEAD of using undersized, over- 
heating, inefficient power transformers 
for a big set, why not use a cool - 

running, efficient transformer and pay the 
little extra? The Reliable transformer, 
Model 104 -SP, will work an 18 -tube set. 
Provides also the voltage for a 2525 
rectifier. 

Primary = 115 v., 60 cycles 
Secondary X = 14 amp., 2r4 y., et. 
Secondary Y = 6 amp., 2% y., et. 

Secondary R = 5 v., et. 
Secondary HV = 400-0-400 v., 200 ma. 

Secondary Z = 25 v., 0.6 ma. 
Lug terminals at bottom 

Price, $3.95 
Shipping weight, 13 lbs. 

Immediate Delivery 

RELIABLE RADIO CO. 
145 W. 45th St., New York, N. Y. 

115 DIAGRAMS FREE 
115 Circuit Diagrams of Commercial Receiver% and 

Power Supplies supplementing the diagrams la Juba r 
Rider's "Trouble Shooter's Manual." These selwmaW 
diagrams of factory -made receivers, giving the mans' 
lecturer's name and model number es each diagram. Ins 

elude the MOST IMPORTANT SCREEN (7ßíL RI - 
CRITERI. 

The 115 diagrams, each to black and white. es 'hem 
/ya x 11 inches, punched with three standard bo'es fez 

loose-leaf binding, constitute supplement that must be 

obtained by all ooeeseors of "Trouble Shooter's Minuet.' 
le make the manual complete 

Circuits tnelude Bosch 54 D. C. scree grid: 1Saik1M 

Yodel T. Crosley 10. 11, 32 screen grid: Eveready series 
611 screen 
Eieetro tails[rid: series Phileo4 TO eereee r grid. gild: Fearless 

Subscribe for Radio World for 5 months at the agalaa 
subsenption rate of 01.50. and have these dingrau. M - 
livered to you TRIEI 

Radio World. 149 West 45th St, New Twit N. Y. 

SOLDERING IRON FREE' 
Works on 110-120 volts AC or DC, power, 
50 watts. A serviceable iron, with copper 
tip, 5 ft. cable and male plug. Send $1.38 

for 13 weeks' subscription for Radio World 
and get these free! Please date if yon ere 
renewing existing subscription. 

RADiO WORLD 
14% West 45th St. N. Y. City 

Selected Quality Tubes FREE With Subscriptions for Radio World 

Here is your opportunity to subscribe 
for RADIO WORLD and get just the 
tube or tubes you want, made by a very 
large, reliable, licensed tube manufac- 
turer; picked tubes you'll appreciate. 
On this offer you have five days after 
receipt to put the tube to any logical 
test, and if not entirely satisfied with its 
performance, return it for replacement. 

For an 8 -week subscription (8 issues, 
one each week), at the regular price, 
$1.00, you may select any one of the fol- 
lowing tubes as free premium, or more 
at the same rate ($2, 16 -weeks subscrip- 
tion for two tubes, etc.), from this par- 
ticular list: OlA, 01AA, IV, 12Z3, 112A, 
24A, 26, 27, 30, 31, 35, 36, 37, 38, 39, 45, 

47, 51, 56, 71A, 80, 82, 199X. 
With a 13 -week subscription (13 is- 

sues), at the regular price, $1.50, any 
one of the following tubes, or more at 
the same rate, from this particular list 
(two for a 26 -week $3.00 subscription, 
three for 39 -week $4.50 subscription, 
four for 52 -weekly, yearly $6.00 sub- 
scription, etc.), 1A6, 5Z3, 2A5, 2A6, 
2A7, 2B7, 6A4, 6A7, 6B7, 6F7, 25Z5, 22, 
32, 33, 34, 41, 42, 44, 46, 49, 53, 55, 57, 
58, 59, 67, 75, 77, 78, 83, 83V, 84, (6Z4), 
85, 89, 199V, 483, 485. 

For a $4.00 subscription, 34 weeks (34 
issues), one No. 10 tube or one No. 
50 tube may be obtained. 

You may select any assortment of 
tubes desired and send in a subscrip- 
tion amount for the total required un- 
der the above classifications. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 

PADDING CONDENSERS 

dirker sreadry, 50e 

AHIGH-CLASS padding condenser is required for a 

superheterodyne's oscillator, one that will hold its 
capacity setting and will not introduce losses in the 

circuit, for losses create frequency instability. The 
Hammarlund padding condensers are of single -condenser 
construction on Isolantite bk.se, with set -screw easily ac- 
cessible, and non -stripping thread. For 175 kc. intermediate 
frequency use the 850-1350 mmfd. model. For i. -f. from 
460 to 365 kc., use the 350-450 mmfd. 

0.0005 HAMMARLUND S. F. L. at 59c. 
A sturdy, precision straight frequency line condenser, no end stops. 

The removable shaft protrudes front and rear and permits ganging with 

coupling device, also use of clockwise or anti -clockwise dials, or two 

either side of drum dial. Front panel and chassis -top mounting facilities 

True straight line. This rugged condenser kits Harsmarinnd's high 

quality workmanship and is suitable for precision work. It is a moss 

excellent condenser for calibrated radio frequency test oscillators, any fre- 

quency region, 100 to 01,000 kc., abort -wae converters and adapters 
and TRF or Superheterodyne oroadcast receivers. Lowest lose construc- 
tion, rigidity; Hammarltmd's perfection throughout 
Order Cat. H05 @ 

5%c net 

Reliable Radio Co., 143 West 45th Street, New York, N. Y. 

BOTH FOR ONE FULL YEAR 

RADIO WORLD 
and "RADIO NEWS" 

$7.00 
Canadian and Foreign, $1.58 extra. 

You can obtain the two leading radio technical magazines 
that cater to experimenters, service men and students, 
the first national radio weekly and the leading monthly 

for one year each, at a saving of $1.50. The regular mail 

subscription rate for Radio World for one year. a new earl 

fascinating copy each week for 52 weeks, la $6.00. Send 

in ssue) eachxtra. month 
set "Radio 

Rtwelve months.ao 
for 

Total a64e I new 
for 

67.00, 
RADIO WORLD. 145 West 45th Street, New York. N. Y. 

"MODERN ELECTRIC AND GAS REFRIGERA- 
TION," by A. D. Althouse and C. H. Turnquist. A 

timely book of practical and usable information 
on installation, service, repair of all types of auto- 
matic refrigerators. 275 pages, 175 illustrations, 

RADIO 
diagrams in six 

WORLD, and l 5 W 
eight 

45thcolors. St., New 
$4.00. 

Oork 

City 

An Extraordinary Bargain! 
Three -Gang Condenser FREI: with 13 -week Subscription @ only $1.50 

THE highest grade commercial 
gang condenser made, die- 
cast frame, brase plates, %" 

diameter shaft extending at both 
ends. Condenser can be used 
therefore with either direction of 
dial rotation. Rigidity In of highest 
degree. Rotors can be shifted on 
shaft and locked tight for peaking 
at high -frequency end of band, 
thus dispensing with trimmers. 
Capacity, 0.0004 mfd. Full band 
coverage 1,500 to 540 kc (and more) 
with coils intended for 8.00035 to 
0.00041 mfd. Premium sent exprese 
collect (shipping weight 5 lbs-) 
on receipt of 51.50 for 13 weeks 
subscription for Radio WORLD 
(13 issues). 

RADIO WORLD, 145 West 

The 
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condenser measures 4 x 61/4 Inches, 
extend I Inch beyond frame. 

overall frame size: abaft* 

45th Street, New York, N. Y. 

FREE with a $1.00 

8 -weeks Subscription 

NEW STAR 
MIDGET 

CONDENSERS 
Choice of 15, 25, 5e 
and 100 mmfd. capac- 
ities. Single hole panel 
mount, 

Here is your opportunity to get the 
latest product of Hammarlund, a Star 
Midget condenser. Send $1 for 8 
weeks subscription and get any one 
condenser free. Select the desired ca- 
pacity. 
Any two condensers free with $2 for 

17 -week subscription. 
Any three condensers free with $3 for 

26 -weeks subscription. 
Any six condensers free with $6 for 

one-year subscription (52 weeks). 

RADIO WORLD 
145 West 45th St., New York City 

Subscribers! Important! 
Note subscription expiration date on 

wrapper containing your copy of RADIO 
WORLD. If nearing expiration date, 
please send in renewal so that you will 
not miss any copies. Subscription Dept., 
RADIO WORLD, 145 W. 45th St., New 
York City. 

RADIO WORLD AND RADIO NEWS. Both for 
one year, $7.00. Foreign, $8.50. Radio World, 145 

W. 45th St., N. Y. City. 
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Presto! Coil Problems-So/ved! 

The book that tells you just what 
to do to wind accurate coils -and 
tells you at a glance- Page size, 
8x12" Flexible cover. Price, 
$2.00 postpaid, with supplement 
inductance - capacity -frequency 

chart (18x20"). 

WITH present receiver trend toward all -wave 
models, with a furor of interest in short waves, 
with the coil problem always a stumbling block to 

the experimenter, the big need is for a semi -automatic 
means of solving the riddle: How many turns? 

"The Inductance Authority," by Edward M. Shiepe, 
B.S., M.E.E, (Massachusetts Institute of Technology and 
Polytechnic Institute of Brooklyn), puts an end to all 
problems for all solenoids for all radio frequencies, from 
the fringe of audio frequencies to ultra frequencies. 

The maximum capacity of the tuning condenser is 
known, the lowest frequency desired is known, so con- 
sult the big chart (18x20 inches) furnished as supplement 
to the book and read the inductance required. 

How many turns of all popular sized wires, all insula- 
tion types, all popular tubing diameters are then read 
directly from number -of -turns charts. 

There are thirty-eight charts, of which thirty-six 
cover the numbers of turns and inductive results for the 
various wire sizes used in commercial practice (Nos. 14 
to 32), as well as the different types of covering (single 
silk, double silk, single cotton, double cotton and enamel) 
and diameters of 3, %, 1, 11/8, 11/4, 1/, 1/, 134, 2, 21/4, 

234 and 3 inches. The two other charts relate in- 
ductance, capacity and frequency. One of these is the 
supplement. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 

REPLACEMENT FOR PSTANDARD SPEAKERS 
Outside diameter of cones is given, also d -c resistance of field coils. If tapped field is desired, 

state ohmage of tap. 
CONES Peerless Copper Coil...12" 2.40 Jensen D9, D15 1000 2.40 

Peerless Copper Coil...10%" 2.30 Jensen D9, D15 1650 2.80 
Airline 10" $2.70 Peerleae Copper Coll... 835" 1.90 Jensen DO, D15 1800 2.80 
Atwater Kent 43. 46. 55, 

60, 65, 66, 67, 64....10%" 2.21 
Peerless Copper Coll 

wire wound 835" 1.90 
Jensen D9, D15 
Jensen D12 

2500 
2300 

3.20 
2.40 

Atwater Kent 80, 82, 
84, 55B, 627, 87, 90, 
92,Early models 83, 
85 8%" 1.80 

Peerless Copper Coil 
wire wound 10%" 

Peerless Copper Coil 
wire wound 1435" 

1.90 

3.00 

Jensen J2 
Jensen M20 
Jensen Auditorium 
Jensen Auditorium 

1250 
3375 

750 
2250 

3.20 
10.40 
4.40 
4.80 

Baldwin Head Supplied.. 9" 2.61 Rola 6" 1.60 Roister International .. 100 3.20 
Bosch 5 and 5A 6" 2.11 Rule F5, F8, F8 61/4" 1.70 Kotstar International .. 1000 3.92 
Bosch 48-58 9%" 2.11 Rola Series F and K... 8" 1.80 Roister K43, K44, K70. 900 3.20 
Bosch 7" 1.70 Role K9 11" 1.90 Lyric 9" 3000 3.04 
Brunswick 10 8" 1.80 RCA 104, 105 101" 1.90 Lyric 9" 10000 4.68 
Brunswick D 8" 2.21 RCA 106, 46, 80 1034" 1.60 ,Magnavox 9" medium .. 2500 3.04 
Brunswick 11 12. 15, 

16. 18, 33 12" 2.21 
RCA Superette 10" 
Stewart -Warner 900 

2.00 Magnavox 9" Large.... 
Magnavox early models.. 

7500 
2250 

4.66 
3.92 

Brunswick E 8" 1.90 Series 9" 1.80 Magnavox 835" 650 3.12 
Colonial 33 -LL, 18 1234" 3.50 Stewart -Warner 950 Magnavox 83'4" 2500 3.36 
Colonial 34, 35 121/4" 2.81 Series 9" 1.80 Magnavox 11" 650 3.20 
Colonial 36 10" 2.30 Stewart -Warner Midget. 6" 2.00 Magnavox 11" 2500 3.44 
Crosley M45 9" 1.90 Stewart -Warner 200A,.. 9" 2.30 Majestic 01, 02 2730 5.20 
Croeley 408 9" 2.00 Stewart -Warner 445A...10" 2.50 Majestic 05 1000 2.64 
Earl Inductor Dynamic ..10" 1.01 Temple 9" 1.90 Majestic (16. 020 1000 3.68 
Earl 10" 2.51 Temple 11" 2.10 Majestic 03 2750 4.66 
Edison R4-5-7-8 1134" 2.11 Temple Auditorium ...14" 3.10 Newcomb -Hawley 2500 4.66 
Eveready 10" 2.21 U. S. Apex Oloritone Newcomb -Hawley 7500 4.80 
Eveready 1234". 2.30 28, 27 81" 1.88 Philco 65, 76, 77, 86, 
Freed - Eiseman NE 80- U. S. Apex Oloritone 10" 2.09 87, 95, 96, 111 (Ph11co 

95 10" 2.51 Victor RE 32-45-57-76- No. 2850) 1.93 
Fada Deep 83'4" 3.00 52 9" .08 Philco 20, 21 (Philco 
Fada Shallow 8%" 3.00 Westinghouse WRIO- No. 2768) .75 
Fade Deep 1035" 3.20 WR15 1035" 2.11 Philco 50, 51. 52 
Fada Shallow 1034" 3.20 Wright DeCoster 155.. 6" 1.55 (Philco No. 02942) 1.05 
General Electric 31, 51. Wright DeCoster 8" 2.00 Philco 70. 470 (Philco 

71, 120, 822 1034" 2.00 Wright DeCoster 10" 2.10 No. 02966) 1.33 Bammarlund HI -C1 31-50 1034" 
Jensen 8" 
Jensen D4, D5 935" 
Jensen D7, D9 111/4" 
Jensen Dli 835" 
Jensen D8 1134" 
Magnavox 142 935" 
Magnavox 143 11'/4" 
Magnavox 144 735" 
Majestic 01-02 9" 
Majestic 03. 04, 06, G7 10" 
'Mastic 05, 08, 09 

013, 014 12" 
Majestic 010 834" 
Majestic 011 934" 
Itajestic 014. 019, 021 10" 
Oxford 2 and 3 point 

Spider 10" 
Oxford 2 and 3 point 

Spider 12" 
Oxford 7, 72, 70, 82. 

83, 85, 86, 92, 93, 96. 
97, 98, 99, 100, 101, 
104. 108, 109, 110. 111, 

2.00 
1.44 
2.11 
2.11 
1.69 
2.81 
2.11 
2.21 
1.80 
1.69 
1.80 

3.50 
1.69 
1.80 
2.11 

2.11 

2.21 

Wright DeCoster 107- 
207 12" 

Zenith 52, 72, 50. 
LL18 121" 

Zenith 87 9" 
FIELD COILS 

Airline 8" 1800 
Airline 8" tapped 1800 
Apex Gloritnne Lgt 49 11500 
Apex Lgt 90, MD 549 11500 
Atwater Kent 53, 55, 65 650 
Atwater Kent 53, 55, 65 1000 
Atwater Kent 53, 55, 65 1700 
Colonial 33 A.0 6000 
Colonial 33 D.0 550 
Crosley M45 1500 
Crosley M45 2500 
Crosley 835" 2500 
Crosley 81" 7500 
Crosley Isodyne 2500 
Crosley Isodyne 7500 
Crosley Model 58 10000 
Edison 4500 
Fade 10000 

2.19 

2.19 
2.10 

$3.04 
3.36 
2.56 
2.56 
3.44 
3.92 
4.00 
3.92 
2.64 
3.04 
3.04 
3.04 
3.92 
3.20 
3.52 
3.92 
3.95 
4.40 

Philco 90, 112 (Philco 
No. 02988) 

Rola C 1500 
Rola FK 1200 
Rola FE 1500 
Rola FK 1800 
Rola FK 2500 
Rola FR 6000 
Rola L 2500 
Rola L 15 
Sliver -Marshall 30 1500 
Silver -Marshall 854 1800 
Stewart Warner 950 10000 
Stromberg -Carlson 2500 
Stromberg -Carlson 7500 
Steinite 15 
Temple All Models 2250 
Utah 8" 1800 
Utah 8" tapped 1800 
Utah Isodyne 7500 
Utah Isodyne 2500 
Utah Midget 2500 
Victor RE -32-45-75 3000 
Westinghouse WR -5-6-7 1250 

3.00 
3.92 
2.00 
2.00 
2.08 
2.08 
2.40 
4.40 
2.80 
4.40 
4.40 
5.04 
3.04 
4.16 
2.80 
3.92 
3.12 
3.36 
3.36 
3.52 
2.72 
2.25 
3.28 

112, 113. 114. 115, 116, Glorttone 8" tapped.... 1800 3.12 Westinghouse WR -8 1330 3.28 
117, 124, 128, 129, 139. Jensen D9, D5 2250 2.88 Zenith 52 2500 3.92 
148 12%" 2.21 Jensen D7. DO 1500 3.20 Zenith 52 Special 2500 3.92 

Peerless Copper Coil...1435" 3.21 Jensen D9, D15 550 2.56 Zenith 52 550 2.80 
The above prices are F.O.B. New York City. Shipments made express collect. 

GUARANTY RADIO GOODS COMPANY 
145 WEST 45th STREET, NEW YORK, N. Y. 

TO RADIO WORLD SUBSCRIBERS: 
Congress recently enacted a law making it compulsory for postmasters to charge publishers 

two cents for every change of address filed with the post office. 
This means an annual expense of a substantial sum of money to Radio World every year 

unless subscribers immediately notify our Subscription Department of changes in address. 
Please let our Subscription Department hear from you just as soon as you know that there 
is to be a change in your address. Thank you! 

Subscription Department, RADIO WORLD, 145 W. 45th St., N. Y. C. 

As a GIFT 
with a Subscription Order - 

A Test Oscillator 
Accurate to 1%! 

THE new model 30-N Test Oscillator predueed 
by Herman Bernard has been improved by 
custom -making each coil to an Inductance ac- 

curacy of 0.01 per cent (one part in 10.000), and 
using a non -warping etched metal scale, so that the 
guaranteed frequency accuracy is better than 1%. 
Bernard Teat Oscillators are the only low-priced 
ones that carry any accuracy guarantee. 

The features of the Model 30-N oscillator are: 
(1) -Works on r.c. (any frequency), d.c. er B 

batteries, 9( 120 volts, requiring no separate 
excitation i ( filament, hence la universal. 
Models for 180 -240 -volt use obtainable. 

(2) -Has frequency calibrated dial, for lining 
up intermediates and broadcasts, 135 to 1,500 
kc. 

(3) -Contained in black crinkle finish metal 
cabinet, with Formica top panel having 
copper foil backing. 

(4) -Constantly modulated in any and all uses. 
(5) -Oscillator proper is isolated from cabinet. 

output is isolated from both oscillator and 
cabinet, and line is fused. Illustration above 
is one-third actual size, 5 z 5 z 3 ladles. 
Weight only 3 lbs. 

(6) -Oscillator ready for use when received. 
(7) -Guaranteed frequency accuracy under all con- 

ditions, 1%. Calibration not disturbed by 
tube replacement. 

The Model 30-N will be sent prepaid In United 
States or Canada, with tube inserted in socket, 
and direction booklet enclosed, on receipt of $12.00 for a 2 -year subscription for Radio World (104 issues, one each week, at regular rate), plus $1.00 
for the specially accurate calibration, total $13.00. For 180 -240 -voll use, Model 30 -ND. $12.00 for 
subscription, plus $2.00 extra for precision and 
for special voltage, total 114.00. 

RADIO WORLD 
145 West 45th St., New York, N. Y. 

NEW PRICES 
TROUBLE SHOOTER'S 

MANUAL, Nos. I, II and III 
Having assembled 2,000 diagram, of commercial 

receivers, power amplifiers, converters, etc in 
1,200 pages of Volume No. 1 of hie Perpetual 
trouble Shooter's Manual, John F. Rider, noted 
radio engineer, has prepared Volume No. 2 on an 
even more detailed scale, covering all the latest 
receivers. Volume No. 2 does not duplicate dia- grams in Volume No. 1, but contains only new, additional diagrams, and a new all-inclnatve in- 
formation on the circuits covered. 
Volume No. 3 (Romntly issued). Order Cat, RM 
Volume No. 2 -Perpetual Trouble Shooter's Man- 

ual, by John F. Rider, Shipping weight 1 ilia. Order Cat. RM -VT ® $8.50 Volume No. 1 (8 lbs.). Order Cat. RM -VO 0 87.58 Rider's Trouble Shooter's Manual, No, IV. Brand 
new, up to 1934 $7-511 

We pay postage in United States on receipt of 
purchase price with order. Canadian, Mexican and 
other foreign remittances must be in funds payable 
,n New York. 

RADIO WORLD 
145 West 45th Street New York City 

COMPLETE TUBE CHARAC- 
TERISTICS WITH SOCKET 

CONNECTIONS 
In Radio World dated Sept. 9, 1933. Ise a copy; 

or start your subscription with that issue. Radio 
World, 145 West 45th St., New York City. 
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