
MAY 13 
1933 NEW 7 ?'UBE DIAMOND p15 

REG. U.SPAT. OFF. 

The First and Only National Radio Weekly 

Twelfth Year 581st Consecutive Issue 

NEWSPAPERS ASK 
PAY TO PRINT 

PROGRAMS 

REAL FIDELITY 
STILL A MYTH 

AN A -C and D -C SHORT -WAVE SET 

A three -tube a -c and d -c short -wave set. The rectifier is floated on the line for d -c. Three 
B filter chokes are used. 
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o° 
For F,..,-ship, AUTOMOBILE t .,ynparm,ma 

$11.95 Complete Kit 
LIST $28.75 PRICE. Uses the NEW 6A7 Tube 

NOTE SPECIAL FEATURES 
Dynamic speaker -Tone control -Illuminated Vernier 
Dial -Auto. Battery, and 32 Volt Outlet contained. 
Genuine Piano Finished Walnut Cabinet, Police sig- 
nals-7 pounds 10 x 61 x 43j" deep. No ground or 
outside aerial necessary. The same set works on A.C., 
110 volt- 130 -volt -220 volt, all frequencies, D.C., 
Battery, or Delco Systems. Can be used in an auto - 
motor boat-office-farm-camp-hospital-bedroom-den 
-hotel -seashore. 

AN IDEAL AUTO RECEIVER 
Can easily be placed anywhere in an automobile, will 
play on a few feet of wire. Connected in a Jiffy. 
Will operate from 2 or 3 45 -volt "B" batteries or our 
Postal Auto "B" Eliminator especially designed for 
this receiver. Sensitivity- Selectivity -Tone Quality - 
and Performance never before achieved within such 
limits of size. Each set or kit supplied with simple 
Pictorial and Schematic Diagram. 
Complete Kit $11.95 
Matched set of 5 R.C.A., Arturus, Sylvania tubes 4.95 
Genuine Walnut Cabinet 2.60 

Regular Price 19.50 
SPECIAL OFFER: The above Kit $16.90 
COMPLETE SET as listed above, ready to operate $17.80 

Postal 
Universal 
AC -DC 

$9.95 
Complete Kit 
May be operated 
from any power 
source (AC - all 
voltages and fre- 
quencies; DC - Delco or Battery systems) : W rks 
Everywhere-Automobiles-Motor Boats -Offices -Ca sps 
-Hospitals- Bedrooms -Dens- Hotels. Employs an RF. 
Pentode. Screen -Grid Power Detector, A.F. Pentode 
and Voltage Doubling Rectifier, incorporated into an 
advanced design circuit utilizing the latest Dy- 
namic Speaker. Tremendous volume and unusual sen- 
sitivity are easily attained on a few feet of wire. 
No ground or outdoor aerial necessary. 
Complete kit $9.75 
One special Cabinet 1.50 
Leatherette carrying case .75 
Matched set of R.C.A. or Eveready tubes 3.25 

Regular price $15.25 

SPECIAL OFFER as listed above $11.95 
SPECIAL OFFER: Complete receiver eastern- 

built, wired and tested, with cabinet, carry 
ing case, and R.C.A. or Eveready tubes. ready 
to operate $12.90 

POSTAL RADIO COR'P. 
135 LIBERTY ST. NEW YORK CITY 
All orders filled within two hours. Orders shipped to 
all parts of the world. Cable Address POSTALRAD, 
New York. 

STATIONS BY FREQUENCIES 
Frequency list, broadcasting stations, 

call, owner, location, power, wavelength, 
United States, Canada, Cuba, Mexico and 
Newfoundland. In Mar. 18th, 1933, issue 
of Radio World. Send 15c per copy to 
Radio World, 145 West 45th Street. 

POW t-iC R'1l' O N 
A. C. & D. C. UNIVERSAL 
SHORT WAVE RECEIVER 

25 or 60 cycles 
Only out one week and already acclaimed as the finest Universal 
Short Wave Receiver by our customers. They did not believe it 
possible at the low price we sell them. but we did by turning out 
a volume of sets to sell for a smaller profit. Its station reception, 
both foreign and domestic, is unlimited. 
Every recently released development has been incorporated In its 
structure. Uses the latest type tubes, 1 -'43, 1 -'78 and 1 -25Z5. 
Under favorable conditions stations can be heard on a loud 
sneaker. 

Complete kit with coils 

$7.95 
Just note the famous parts used: Assembled and wired with 

HAMMARLUND Tuning FULL -VISION Vernier Dial coils $9.95 
Condensers OCTO form coils (15.200 

HAMMARLUND Regenera- meters) R. C. A. licensed tubes 3.25 
tier' Control Hinged -Top Black Crackle 

LYNCH Metallized Resistors Finish Cabinet 

A highly developed 2 -tube battery 
operated short wave receiver. 

if .INN11-_,R9S TWIN 
Economical -Uses two 2 -volt. 230 -low current tubes. Sensitive -Con- 
sistent long distance reception. Selective - Picks the station you 

want, excluding all others. Covers all shortwave- police calls . 

broadcast . ship -to -shore . . . commercial communication . . . tel- 
evision . . . amateur ... experimental frequencies. 
Kit (with drilled and finished panel and base. blueprint, 

four coils) $7.95 
Wired $8.95 

NOTE ITS CONSTRUCTION 
HAMMARLUND tuning condenser. 
HAMMARLUND Drum Dial -Precision and knife -edge tuning. 
POW ERT EST meter -calibrated plug -in coils (15 -200 meters). 
HAMMARLUND regeneration control. 
HIGH QUALITY Audio Transformer. 

TRY -MO RADIO CO., Inc., Dept. RW -5 
Mail Order -85 Cortlandt St. 178 Greenwich St., N.Y.C. 

New York City 179 Greenwich St., N.Y.C. 

Send For New 
Catalog 

CHARACTERISTICS CHART 
All the receiver tubes, and some others, under 

the following groupa: Detectors and Amplifiers, 
Power Amplifiers, Rectifiers, Phototubes. Regu- 
lators. Two full pages, also page of descriptive 
text. In Radio World of April 1, 1933. 15e a copy, 
or send $1.00 for trial subscription of 8 weeks, 
including April 1. Radio World, 145 W. 45th St., 
New York City. 

FORDSON 
announces a nem and better midget radio 

AT THE LOWEST PRICES EVER 
QUOTED! 

THE NEW SIX.TUBE 

l= 

$0.95 
otben ton e Wired chassis and 
TRADE MARK Jensen dynamic 

Superheterodyne speaker 

With 
volumeucon C control tubes for 

licensed 
for $4.6extra 

Mass production enables us to quote the 
lowest prices. Buy direct from manufacturer. 

WE REFUSE TO BE UNDERSOLD 1 

FREE COMPLETE GI 

FORI)SON RADIO MFG. CORP. 
11700 Livernois Ave. Detroit, Mich. 

PUSH -PULL 
DIAMOND 

Adual -range receiver, 1550 -535 kc, 
1525 -4200 kc, using a perfected 
superheterodyne circuit, fre- 

quency- stabilized oscillator and electron 
coupling between modulator and oscilla- 
tor. Ten tuned circuits, four variable. 
Two stages of t -r -f, tuned modulator, 
tuned oscillator, with switch for wave - 
changing. Output 15 watts from 2A3's 
in push -pull. Full -wave second detector, 
with 56 driver of output. 52 mfd. of 
B filter capacity. Automatic volume 
control of two i -f tubes. Automatic 
inter -channel noise suppression. Selec- 
tivity enough to blot out strong locals 

10 kc removed from distant station. No 
squeals whatever. 

Tubes used: Five 58's; two 55's; one 
56; two 2A3's; one 5Z3. 
Wired Model of 12 -Tube Push -Pull 
Super Diamond, including speaker, 
tubes and everything else, except cabi- 
net. 
by 

Lined up and padde$41.27 
b experts. Licensed 

Complete parts, speaker, tubes, every- 
thing except cabinet- $37.77 

Direct Radio Co. 
143 West 45th Street 

New York, N. Y. 

Mr. SERVICEMAN 
Take a tip! Get Rider's Volume II of the 

Perpetual Trouble Shooter's ManuaL Buy 
it today. Don't wait until you cannot repair 
a receiver because you do not have the data. 
FREE If you are a Service Man, write 

for the color code chart of the 
resistors used in Atwater Kent receivers. En- 
close 3c to cover postage. 

RADIO TREATISE CO., Inc. 
1440 Broadway New York City 

DUAL -RANGE 
SWITCHES 

Wiping contact switches that improve 
with use and have an exceedingly low 
contact resistance enhance performance 
in the police- television -amateur bands 
without disturbing the line -up of the 
broadcast band. 

The switches are sturdy, compact, smooth and 
dependable. The frame is insulated from the 
switch connections, so the switch may be used to 
slide condenser stator from one extreme of coil to 
a tap on the coil, or to short out part of the coil 
without changing condenser stator connection. The 
mounting hole is to be 5/18 inch diameter. with 
8/32 hole '/a inch away, to engage a small Range 
that prevents slippage. Two extra boles on a fixed 
bracket permit additional anchorage to front and 
possibly rear flaps of chassis. 

Type A is for governing three tuned circuits 
(triple pole, double throw) and besides there 
is a single pole single throw extra section for 
shorting and padding condenser or antenna series 
condenser. Entire switch encompassed by 2 -inch 
diameter. Length, 5 inches; shaft, r/a inch, 1" 
long. Used in 9 -Tube Diamond. Cat. EBS -A 
at $1.49. 

Type B is for governing four tuned circuits and 
substituting one padding condenser for anotner 
(five pole, double throw). The switch is 9 inches 
long. Used in the 12 -Tube Diamond. Cat. 
EBS -B at $2.49. 

We selected these switches because we deem 
them the best ones made, in the stated price 
range, and because they make excellent and defi- 
nite contact and afford long service. The illustra- 
tion reveals the general type of construction. 

Guaranty Radio Goods Co. 
143 West 45th Street New York, N. Y. 
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2A7 Pentagrid and 2A3 Output in New 

7 -TUBE SUPER DIAMOND 
By Herman Bernard 

WINDING DATA FOR 1 -INCH DIAMETER DUE to the high conversion conduc- 
tance, 475 micromhos, of the 2A7 
combination triode oscillator and 

pentode modulator, the quantity of sound 
output from a receiver using it and the 
2A3 is about the same as that from the 
otherwise same receiver using the 58 as 
autodyne and the 2A5 as output. The 2A5 
has a mu factor of 220, whereas the 2A3 
has a mu factor of 4.2, so on this basis 
the 2A7 shows up about fifty times better 
sensitivity. 

The object of a power tube with high 
amplification is to attain desired sensi- 
tivity. That is, not much need be put in, 
yet much will be taken out. In general, 
the power output need not be considered, 
since it is about the same for the pentode 
output tubes and the only low -mu tubes 
that are used much, the 245 and the 2A3. 

Two Tubes Compared 
Moreover, if one has a sensitive tuner, 

followed by a stage of driver audio, there 
is no object in using an output tube of 
high mu factor, because the very fact of 
the high mu requires that the operating 
point be at a low value of negative bias 
compared to the plate voltage. To attain 
a high mu the plate resistance must be 
large, and if the tube is overbiased gen- 
erously, there will be distortion due to the 
uneven or unequal voltage peaks, and if 
it is overbiased very considerably the am- 
plification will be cut off. This is usually 
referred to as plate current cut -off, be- 
cause the plate current is so very low that, 
on most meters one may have around, it 
would be hardly possible to read it. But, 
of course, the plate current never does 
not actually cut off. So long as there is 
voltage across a resistor there is current 
through it. 

The 2A3 may be compared to the 2A5 
as follows : 

Plate Volt. Power 
Plate Grid Resist. Amp. Out - 

Tube Volts Bias ance Factor put 
2A3 250 45 765 4.2 3.5 
2A5 250 16.5 100,000 220 3.0 

More Power Output 
A tuner with a stage of audio, such as 

shown, will give abundant input to the 
power tube, and the bias voltage of 16.5 
volts, for the 2A5, would be greatly ex- 

Coil 
RF 

Ocs. 

Tuning Condensers, 410 mmfd. Intermediate 
Secondary 

230 mch., 130 turns No. 32 enamel 
wire; tap, 22d turn from ground 
end. 

124 mch. 87 turns of No. 32 enamel 
wire ; tap, 20 turns from ground 
end. 

Frequency, 465 kc. 

Primary 
12 turns wound over secondary, 0.02 

insulation. Any convenient wire 
size. 

30 turns wound below secondary. 
1/16 -inch separation. Any con- 
venient wire size. 

All turns data take into account the inductance drop due to the shield, hence effec- 
tive inductances are given for aluminum shields 2h" outside diameter, 212" high. 

A 15 -turn tickler is also on the oscillator coil in commercial coils for use with 56, 55 and 
other similar oscilator tubes. The 30 -turn winding is for the 2A7 and 6A7. 

ceeded in many instances, unless the sen- 
sitivity were reduced by resort to the 
volume control. 

Further to increase the permissible grid 
swing in the power tube circuit, the plate 
voltage and negative bias may be raised, 
and with a single output tube the power 
capability becomes 5 watts. The plate 
current is 40 milliamperes under these 
conditions. This is not a case of over - 
biasing, because the plate voltage has 
been raised. 

When the 2A3 official information was 
released (February 4th issue, P. 5), the 
maximum voltage for the single -sided cir- 
cuit was given as 250 volts, but for push - 
pull 300 volts, the bias heightened from 42 
volts for a -c on filament, 250 plate volts 
(single- sided), to 62 for a -c on filament, 
300 plate volts (push -pull). In the push - 
pull instance the plate current per plate 
was 40 ma. whereas in the other instance 
60 ma. This push -pull circuit is good for 
15 watts, and is used in the Twelve -Tube 
Super Diamond. 

Better Tone 
If a single -sided output is used, the 300 

volts may be applied, or more, with the 
bias heightened accordingly. The plate 
current should be held down to 40 ma. 
to avoid excesses at the large swings 
expected from a receiver backed up with 
a relatively large capability output circuit. 
So with 1,550 ohms in the biasing circuit 
(consisting of two 775 -ohm resistors in 

series), and with 288 applied plate volts, 
we have 62 volts negative bias. 

The tone quality obtainable from the 
2A3 is superior to that from the pentode 
group of tubes, and incidentally one should 
remember that the output power ratings 
for the respective tubes refer to 7 per 
cent. total harmonic distortion for pen- 
todes and only 5 per cent. for the triodes. 

In the extra gain from the 2A7 and 
the extension of the power output capa- 
bility there is of course a direct relation- 
ship, since ahead of the power tube volt- 
age alone is being built up, and the type 
of output tube should be gaited to the 
amount of its input voltage. Not only 
should an average value of input voltage 
be considered, but the sudden peaks should 
be accommodated. Thus the maximum al- 
lowable signal voltage that may be put 
into the 2A3 may be 1 volt less than the 
bias, or 61 volts, which is a fairly large 
voltage, and average operation would be 
at considerably less than half that. 

Screen Voltage Measurements 
The circuit was built and rebuilt with 

the idea of preserving as much as possible 
an utter simplicity of circuit formation, 
so the two 58 r -f tubes and the pentode of 
the 2A7 have a common biasing resistor, 
500 ohms, which affords a negative bias 
of 5 volts, since a total of 10 milliamperes 
flows in the three tubes. This is very 

(Continued on next page) 
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Voltages read to grounded chassis are given on the circuit diagram of the new 7 -tube Super Diamond. A four - 
gang condenser and the new 2A7 pentagrid tube are used, with 2A3 output for best quality. 

(Continued from preceding page) 
small current, but it is due to the low 
screen voltage. The common screen sup- 
ply is 62 volts, the same voltage as is used 
for power tube bias. 

The oscillator triode of the 2A7 does 
not have the full B voltage applied, for a 
resistor of 50,000 ohms reduces it by 
around 130 volts. 

The 2A7, it has been said, works ex- 
ceptionally well, but it should be stated 
that it will do so only when the voltages 
are correct for the constants used. The 
screen voltage referred to as of 62 volts 
really amounts to 57 volts, for the correct 
points between which to read this are 
cathode and screen, the other 5 volts be- 
ing for grid bias, for the pentode modula- 
tor, although the oscillator is operated at 
a static value of zero bias voltage. 

In view of the newness of the tube, 
the semi -critical aspects of some of the 
voltages, and the unusual connections, it 
is advisable to go into detail concerning 
this tube and its connections. 

The 2A7 has a heater and an indepen- 
dent cathode. It is called a pentagrid 
tube because there are five grids. Now 
the word "grid" begins to have a wider 
significance. It even includes a plate. 
Grid No. 1, which adjoins cathode on the 
socket, is the control grid of the oscilla- 
tor triode. Grid No. 2 is the "plate" of 
the oscillator triode and in the tube struc- 
ture adjoins Grid No. 1. Grids No. 3 and 
5 are tied together inside the tube and 
constitute the screen of the pentode. Grid 
No. 4 is the overhead cap and is the con- 
trol grid of the modulator pentode. The 
element referred to as plate is the plate 
of the pentode. 

Special Circuit 

The primary of the first intermediate 
transformer, as well as the feedback wind- 
ing of the oscillator, is in this plate cir- 
cuit. For a part of the total voltage drop 
across these plate circuit inductances the 
two plates are in parallel. 

The tube functions as follows : 
The radio frequency carrier is put into 

the control grid circuit as usual, and fhe 
return of the grid winding is made to the 
automatic volume control circuit. Be- 

cause the pentode or modulator unit of 
the combination tube is of the remote 
cut -off or super control type, meaning 
that plate current decreases gradually 
with increases in negative grid bias volt- 
age, distortion is avoided though a.v.c. 
is included. Moreover,' as with variable 
mu tubes in general, cross modulation is 
avoided. 

So the signal carrier voltage is put into 
Grid No. 4, which is surrounded by com- 
bined Grids Nos. 3 and 5, constituting 
screen and suppressor, to screen this con- 
trol grid and the oscillator control grid 
from the plate of the tube, reduce the 
grid -plate capacity, and constitute the 
tube a pentode. 

The other elements are Grid No. 1, 
oscillator control, and Grid No. 2, effec- 
tively the oscillator "plate." 

Electron Coupling 
The common circuit in the tube there- 

fore is the cathode, and it is in this leg 
that the electrons of both circuits unite 
in loose coupling. Due to the communion 
of electron flow the coupling is called 
electron coupling, also emission coupling. 

Excellent frequency stability obtains. 
The coupling is not due to external in- 
ductance, capacity or resistance, but to 
the intermingling of the electrons, hence 
is substantially non -reactive. Besides the 
condition of coupling of the oscillator is 
equivalent to that of no load. 

The a -c plate resistance normally is 300,- 
000 ohms, which is very high, and there- 
fore the modulator operation is on a par 
with that of a tube of high internal re- 
sistance with a load of relatively low re- 
sistance. Thus frequency or phase shift 
due to the impedance characteristics of 
the load is small, looking at the entire 
circuit. The a -c impedance of the load 
may be 100,000 ohms under exception- 
ally good conditions, whereas the plate 
impedance itself may be 300,000. Here, 
however, due to low screen voltage and 
somewhat heightened bias (5 volts com- 
pared to usual 3 volts plus a.v.c.), the 
modulator plate impedance is consider- 
ably greater, hence the stability be still 
better. 

The oscillator is of the grid leak type. 

The leak is 0.025 meg. (25,000 ohms) and 
is connected from Grid No. 1 to cathode. 
For higher screen voltages the leak value 
should be higher. 

Grid Leak Action 
With grid returned to cathode there is 

no bias at no oscillation. However, as 
soon as there is oscillation there is a con- 
siderable voltage on the grid and this 
causes grid current to flow. Since it flows 
through a resistor there is a voltage drop. 
Therefore Grid No. 1 is a rectifier, be- 
sides being the oscillator control grid. 
The rectified or grid current is such that 
the grid is negative in respect to the 
cathode by the amount of voltage drop in 
the grid leak. 

Let us assume that 10 microamperes of 
grid current flow. Then the voltage drop 
in the resistor would be 0.00001 x 25,000, 
or 2.5 volts. The oscillation voltage 
changes a bit with frequency, because 
frequency stability can not be considered 
absolutely complete. The bias will in- 
crease as the oscillation increases and de- 
crease as the oscillation decreases. Hence 
a check on overloading likewise is present. 

The reason why the voltage is thus 
poled, or the grid negative, from a d -c 
aspect, is that the rectifier will rectify 
only when the anode is positive, because 
electrons can flow only from cathode to 
a positive element. The anode in this 
sense is the control grid of the oscillator, 
Grid No. 1. 

However. if the effective value of the 
grid voltage were negative in respect to 
the cathode, for the above reason there 
would be no grid current. The factor 
that creates grid current is the amplitude 
of the oscillation. The check on an ex- 
cessive amount of oscillation, or altogether 
too high an amplitude, is the current 
through the grid leak. The usual grid 
condenser is included in the circuit, con- 
nected from grid to grid terminal of the 
oscillator secondary coil. 

Oscillation Hedged In 

In a circuit in which compactness is 
not of the greatest importance, but rather 
performance is, it is well to have a sepa- 
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LIST OF PARTS 
Coils 
Three shielded radio frequency transformers, as detailed in coil data table. Antenna 

coil may be tapped as are others, but that tap is not used. 
One shielded oscillator coil, as detailed in coil data table. 
Two shielded 465 kc intermediate transformers. 
One power transformer : primary, 115 volts a -c, 60 c.; secondaries, H, 6 amps., 2.5 

volts, c.t. ; F, 3 amps, 2.5 v., c.t. ; HV, 450 -0- 450, 60 ma. d.c., c.t.; 5 v., 2 amps., c.t. 
One dynamic speaker, 8, 10.5 or 12 -inch diameter cone; 1,800 -ohm field; output trans- 

former built in; equipped with cable and plug. Output transformer may be 4,000 
ohms, or type used for 47, 59 and 2A5 tubes may be used. 

Condensers 
One four -gang 0.00041 mfd. condenser with trimmers built in. 
One 0.0002 mfd. mica grid condenser. 
One 0.00039 mfd. mica padding condenser (accurate to 5 per cent.) 
One 56 -90 mmfd. adjustable padding condenser (or 20 -100 mmfd. equalizer). 
One 0.0024 mfd. mica fixed padding condenser (accurate to 5 per cent.). 
Four 50 mmfd. (0.00005 mfd.) mica fixed condensers. 
Four 0.1 mfd. bypass condensers. 
Two cans, two 8 mfd. electrolytic condensers in each can; total, four 8 mfd. 
One 20 mfd. electrolytic condenser, in single smaller can. 
One 0.5 mfd. stopping condenser. 
Resistors 
One 500 -ohm, 1 -watt pigtail resistor. 
One 800 -ohm, 1 -watt pigtail resistor. 
Two 775 -ohm 2 -watt resistors in series, to constitute 1,550 ohm, 4 -watt. 
One 3,500 -ohm, 2 -watt pigtail resistor. 
One 0.025 meg. (25,000 -ohm) 1 -watt pigtail resistor. 
Two 0.05 meg. (50,000 -ohm) 1 -watt pigtail resistors. 
Two 1.5 meg. 1 -watt pigtail resistors. 
One 5.0 meg. 1 -watt pigtail resistor. 
One 250,000 -ohm potentiometer. 
Other Requirements 
One antenna -ground post assembly. 
One chassis, 1344 x 94 x 3 inches (see April 22d issue, page 6). 
Eight sockets : four six- spring, one small seven- spring, two UX and one UY. The 

UY socket is for speaker plug, although only three connections actually need be 
used : plate and two ends of the field coil. 

Six tube shields and six bases. 
One vernier dial with pilot lamp and escutcheon. 
One short -wave switch (four pole, double throw). 
Three knobs. 

rate oscillator transformer and a separate 
modulator transformer. If each is well 
shielded from the other there should be 
no stray coupling between them, and the 
2A7 lends itself admirably to a highly 
localized physical circuit in which the 
danger of stray oscillation fields thus is 
kept at a minimum. This is especially so 
because the coupling medium is in the 
tube itself. And the coupling is of the 
type that makes for the best quality. 

The tube is called a pentagrid converter. 
Here the word converter is used in 
the general sense of changing one fre- 
quency to another, and has nothing to do 
with special devices known as short -wave 
converters, which term describes a means 
of bringing in signals of carrier frequen- 
cies different from those to which the 
set itself responds. 

There are two general types of circuits 
recommended for the pentagrid conver- 
ter tube, and the one shown is recom- 
mended as having somewhat better fre- 
quency stability than the other. 

The biasing resistors are in ohms, 
500, 800 and 1,550. The 500 -ohm re- 
sistor will be found highly suitable if 
the shortwave switch is not included. A 
tap on the coils permits reception from 
70 to 200 meters by throwing a switch. 
However, this switch requires a little 
extra wiring, and feedback may result in 
the broadcast band, and would require 
that the bias on the oscillating tube be 
heightened. This should be done in a 
manner not to increase the bias on the 
pentagrid tube. The method suggested 
is to determine the oscillating r -f tube or 
tubes by putting wetted finger to the con- 
trol grid and recognizing the plop as an 
oscillation sign, and then putting a resis- 
tor from cathode of that tube to the com- 
mon bias line. This resistor need not 
necessarily be by- passed. Around 800 
ohms should be tried. 

(Continued on next page) 
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(Continued from preceding page) 
The intermediate amplifier did not os- 

cillate, except that at 530 kc there may 
be oscillation due to the combined reasons 
of the high intermediate frequency, 465 
kc, and the padding. As the set is tuned 
at or near this low- frequency end, 530 kc 
or 540 kc, a plop may be heard. If it is 
at 530 kc no attention need be paid to it, 
as there is no station on that channel. 
If it is on 540 kc it might interfere with 
CKOK, a Canadian station. 

Mispadding is the main reason. The re- 
ceiver should be padded at 600 kc, where- 
upon the plop would not be present, al- 
though the response at 540 kc would not 
be as keen as when the low frequency 
padding is done at 570 kc or thereabouts. 
At the high frequency end the r -f and 
oscillator should be lined up at 1,450 kc. 

The receiver covers the frequency range 
of 1,600 to 530 kc, exceeding the broad- 
cast band by a total of 510 kc. It thus 
gets some police calls without the short- 
wave switch being used at all. 

The field coil of the speaker is given as 
1,800 ohms, just to ascribe a definite value, 
and the voltage maeasurements were made 
with a field coil of such resistance in use, 
but any field of higher resistance, up to 
even 2,500 ohms, may be used without 
making any change in the circuit. Lower 
voltages will be read and no particular 
performance difference noted. However, 
the speaker should have an output trans- 
former with an impedance of no less than 
2,500 ohms, and due to the high negative 
bias, speakers intended for the 47, 59 
and 2A5 may be used, although the maxi- 
mum undistorted power output is obtain- 
ed in this circuit when the transformer 
impedance is 4,000 ohms. This is due to 
the increase in plate impedance over more 
usual specifications, i.e., higher negative 
bias, at the same current. 

The volume control is the one shown 
frequently in circuits described in these 
columns, and the condensers from moving 
arm of potentiometer to extremes of the 
total resistance, and from one side of the 
total resistance to ground, may be omit- 
ted if there is no oscillation at the inter- 
mediate level when they are out. Some- 
times there is enough capacity in the tube 
and wiring to enable stability without 
them, and it is advisable to leave them 
out if possible. 

Trouble- Shooting 
After the circuit has been built, and 

though it does produce fairly good results, 
there may be a raspiness of tone, or a stut- 
tering effect on some or most stations. 

The usual cause of the raspiness is incor- 
rect bias on the 2A7, and it may be advis- 
able to attack this by using some different 
value of resistor in series with the oscilla- 
tor plate ( shown as 50,000 ohms, Grid. No. 
2). If anything, high values should be tried. 
This is better than altering the 500 -ohm 
biasing resistor, as only the 2A7 tube is 
directly affected, whereas the other biasing 
resistor affects three tubes directly. 

The stuttering effect is simply due to 
mispadding, particularly at the low fre- 
quency end. It is highly advisable that the 
series padding condenser for the broadcast 
band -a variable across a 0.00039 mfd. fixed 
condenser -be adjusted at 600 kc, or if a 
station is at 610 or 590 kc, use that, in the 
absence of an oscillator. Do not pad the 
circuit for any lower frequency, if you can 
avoid it, because elsewhere the padding 
would be somewhat off, and the stuttering 
effect produced. 

The 600 kc position would be at about 
84 on a 0-100 dial that increases numerically 
with increase in capacity. 

The high frequency adjustment is made 
at 1,450 kc, which comes in at about 7 on 
the dial, but if there is a station of 1,500 
or 1,400, that may be used, in the absence 
of an oscillator. If you have the oscillator 
of course abide by both 1,450 kc and 600 kc. 

High Frequency Adjustment 

To make the adjustments the r -f level has 
to be correct, that is, trimming condensers 
adjusted. However, it is quite practical to 
have the oscillator off at the high frequency 
end (since you won't know just where to 
set its trimmer) and then adjust the two r -f 
and modulator input trimmers for maximum 
response and then ascertain if a still greater 
maximum is obtainable under a new condi- 
tion, i.e., with oscillator trimmer readjusted. 
The method to pursue is to "rock" the os- 
cillator, i.e., changing the adjustment of its 
trimmer while the dial is turned back and 
forth over a small part of the dial. One 
setting of the oscillator will yield much 
greater response than any other, and this 
is the one to select. 

There should be no squeals due to the 
receiver itself, although of course any 
squeals that are on the air will be brought 
in, as on any other receiver. 

Use a Long Aerial 

Th.14gh the receiver has been built a few 
times, not one squeal has been heard, pro- 
vided the r -f and i -f levels were not oscil- 
lating. The biasing resistors are of such 
value as to be consistent with absence of 
such oscillation. However, if there is a 

piercing squeal at around 1,000 kc, it is al- 
most a sure sign that the radio frequency 
level is oscillating, and the order of likeli- 
hood of oscillation is : second r -f tube, first 
r -f tube. Both those tubes may be oscillat- 
ing, and if so, put an extra resistor of a 
few hundred ohms from cathode of offend- 
ing tube to the common biasing line, not 
necessarily by- passed. 

The circuit will stand a long aerial, and 
if utmost pep at low wavelengths, without 
any sacrifice of volume at high frequencies, 
are desired, the aerial should have a sub- 
stantial effective height. In general this 
simply means an outdoor aerial of any regu- 
lar sort, with no special stress on actual 
length, but those living in the country, far 
from broadcasting stations, should have an 
aerial well above surrounding trees, and at 
least 100 foot long on the horizontal plane, 
with leadin whatever is necessary. 

Tubes Life- Tested 
Representative quantities of tubes, 

selected at random from production, are 
life -tested. Characteristic checks made 
frequently during the life test reveal how 
well the tubes are standing up under 
actual operating conditions. In this way 
it is possible to determine the serviceabil- 
ity of each type. By controlling manufac- 
turing processes in accordance with the 
results of these tests, each tube leaving 
the factory is particularly fitted for oper- 
ation under the conditions for which it 
was designed. 

The improvements in tube design and 
construction which have been made in the 
past enable the radio set engineer to 
achieve better set prformance. The im- 
provements which will be made in the 
future will make possible even greater ad- 
vances in receiver design. Consequently, 
it is helpful to the radio set engineer to 
be conversant with the latest design fea- 
turs of all radio tube types, since these 
features provide better performance 
capabilities which can be readily capital- 
ized by the set engineer. 

WELLS REVEALS SECRET 
Carveth Wells, explorer and author 

heard over an NBC network, slipped for 
a moment into his old role of debunking 
big game when he confided that the 
"octupus" which started such a hair -rais- 
ing fight with a diver in a film recently 
shown on Broadway, was in reality fash- 
ioned from rubber tubing, split rubber 
balls, and a large rubber bag, and was 
worked by an air pump. 

Few Tubes Consistent with Good Results 

There was a time when a man was judged 
by the number of tubes in his radio set. 
Not so today. 

In 1923 the four -tube set was the ultimate. 
The first neutrodyne was a four -tube affair. 
Then came 5 -tube sets that became the 
standard, then 6, 7, 8 and then the 10 and 
12 -tube models. Because the public became 
multi -tube conscious unscrupulous dealers 
look advantage of the situation. This even 
extended to some unscrupulous manufac- 
turers. There were sets with ten tubes 
where three of the tubes could be removed 
and the reception was just as good. In 
such cases it was plainly catering to a tube 
complex that had been built up in the minds 
of the public. 

Performance Counts 

In fact, up until comparatively recently 
the public was buying on the basis of the 
number of tubes. But even several years 

By R. M. Klein 
General Manager, Fada Radio Corp. 

ago we were pointing out that it is not a 
question of how many tubes but a question 
of what the tube can do and of course, of 
proper design and engineering of a receiver. 

This question of tubes got to be quite a 
joke in no -name circles. There were gyp 
stores in New York, Chicago, and other big 
communities where for some multi -tube jobs 
the selling of bulbs was often accompanied 
by the banter of the clerk : "20 cents extra 
if they light 1" 

Reserve Power 
Naturally during all this ten -year period 

radio engineering was improving, sending 
stations were being bettered and every phase 
of radio made better. What's happened in 
regard to tubes? Well, for one thing, the 
cycle has run back to the 4 and 5 -tube set; 
at least this is true in the case of some of 
the most popular models of the day, notably 
miniature sets. 

The finest of the miniature models, while 
having only five tubes, is in reality a 7- 
tube receiver. In such a set, two of the 
five tubes have two complete sets of ele- 
ments and replace four tubes in receivers 
not built according to these advanced plans. 
The result to the listener is a degree of 
sensitivity, selectivity and tone quality that 
can be found only in earlier seven -tube 
superheterodyne receivers of good manufac- 
ture. 

The same thing applies to the new re- 
ceivers today that used to be applicable to 
the best of the multi -tube sets, in regard to 
reserve power, the same argument that is 
applied to the ownership of a high -powered 
automobile. The fact that the reserve power 
is there makes possible better performance 
in every division. 

So today -while the tube cycle has run 
back in numbers to the time covered by 
eight to ten years, it is quite a different 
story as to what a 5 -tube set yields today. 
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IT'S NEARLY HOPELESS 
Real Fidelity in Audio Amplificati on of Wide Band of Frequencies 

Does Not Exist -Filters the Only Solution 

By J. E. Anderson 
T IS generally thought that a resistance- 

coupled amplifier is distortionless in- 
sofar as frequency discrimination is 

concerned. This is far from the fact, and 
the teason is that there are capacities in- 
volved as well as resistances. 

In Fig. 1 is a typical resistance -coupled 
circuit. The capacities involved are Çp, 
the plate to cathode capacity of the tube 
and any by -pass capacity that may be 
connected there for the purpose of shunt- 
ing radio -frequency currents to ground; 
C, the plate -to -grid coupling capacity, and 
Cg, the grid to cathode capacity of the 
second tube. 

It is generally thought that the shunt 
capacities are so small that they do not 
count and that the series capacity C is 
so large that there can be only a negli- 
gible voltage drop across it. The assump- 
tion is justified only if we limit the fre- 
quency of transmission between about 100 
cycles and 5,000 cycles. 

A Tuned Circuit 

When the signal frequency is high C 
offers little obstruction and it can be dis- 
regarded. But Cp and Cg, though small, 
will appreciably cut down the voltage 
transfer. Even when the frequency is as 
low as 10,000 cycles the reduction is 
serious. 

When the frequency is low, the shunt 
capacities Cp and Cg do not cut down the 
voltage transfer, but the series capacity 
C does. The reduction begins to be ap- 
preciable, for ordinary values of C and 
Rg, at about 100 cycles. At 50 cycles the 
reduction is quite large, and at 25 cycles 
very little signal voltage gets to the grid 
of the second tube. 

The effect of the series and shunt capa- 
cities is to produce a broadly tuned circuit. 
The series and shunt reactances cancel 
each other when w2= (Rp- i- rp) /roRoRi 
(CpCg-I- CCp- FCCg), in which w is 6.28 
times the frequency and the various con- 
densers and resistances are as indicated 
in Fig. 1. 

The maximum amplification occurs very 
close to the frequency thus determined, 
but not exactly. For practical purposes 
we may regard the expression as giving 
the frequency at which the gain is 
greatest. 

Let us assign typical values to the vari- 
ous parameters in the formula to see 
about where the greatest gain will occur. 
Rg is usually 250,000 ohms, Rg, 500,000 
ohms, Cp about 250 mmfd., the effective 
value of Cg about 100 mmfd., and C about 
0.01 mfd. The value of Cg depends on 
what follows the second tube and also 
on what that tube is. It may be larger 
than the value given, and it may be small- 
er. The value of ro depends on the tube 
preceding the coupler, and we may as- 
sume a value of 100,000 ohms as an aver- 
age value. Putting these values in the 
formula and solving for the frequency of 
"resonance," we obtain 450 cycles. 

Gain at Other Frequencies 
Below this "resonance" frequency the 

amplification falls, slowly at first and then 
more rapidly. Above the frequency the 
amplification also falls in about the same 
manner. If the curve is plotted with am- 
plification against the logarithms of the 
frequency. that is. on an ortave basis, it 

I 
Cp 

C 

Rp 

This is a typical resistance -capacity coupler which discriminates against 
both the highs and the lows. It acts as a tuned circuit. 

is very nearly symmetrical about the fre- 
quency of maximum gain. Thus at 10,000 
cycles the gain would be the same as at 
20.25 cycles. At 5,000 cycles it would be 
the same as at 40.5 cycles. Again, it would 
be the same at 2,025 and 100 cycles. 

The amplification of a resistance -capa- 
city amplifier, therefore, is far from uni- 
form. 

It might be argued that in a circuit in 
which the series condenser is omitted, as 
is the case of the Loftin -White circuit, 
the amplification would be uniform. Such 
is not the case, for the shunt capacities 
are still present to cut down the gain at 
the high frequencies. This coupler amounts 
to a low pass filter. The low frequencies 
do come through without relative loss, but 
the high frequencies are discriminated 
against even more than in the example 
given. The reason for this is that the re- 
sistances involved are usually much larger, 
and for that reason the effects of the 
shunt capacities are much greater. This 
is true in any case where a condenser is 
connected across a resistance, that is, the 
higher the resistance the greater will be 
the discrimination of high frequencies due 
to a given capacity. 

Television Amplifiers 

In a television amplifier it is essential 
that the amplification be uniform from 
about 20 cycles per second to about 50; 
000 cycles. It is clear from the preceding 
that an ordinary resistance -capacity coup- 
ler cannot be used, for the discrimination 
would be excessive at both extremes. In- 
deed, there would be little amplification at 
20 cycles and hardly any at all at 50,000 
cycles. 

The problem of obtaining a high ampli- 
fication at 20 cycles is not nearly so dif- 
ficult as that of obtaining high amplifica 
tion at 50,000 cycles. All that is neces- 
sary is to make the series capacity large. 
We assumed in the example that the series 
capacity was only 0.01 mfd. There is no 
reason why it should not be 10 mfd., or 
infinite as in the case of the Loftin -White 
circuit. 

To obtain a high gain at the higher fre- 
quencies the first essential is to reduce 
the shunt capacities to the lowest possible 
values. But there is a limit to this, be- 
cause they cannot he reduced beyond the 
self capacities of the two tubes. 

The only improvement that can be ef- 
fected in this direction is to reduce the 
shunt resistances so that the tube capa- 
cities will have relatively little effect. But 
in order to make any appreciable improve- 
ment above 20,000 cycles, it is necessary 
to use plate and grid resistances as low as 
500 ohms, in place of the usual 250,000 
and 500,000 ohms. 

Reduction of Gain 
But as the resistances are reduced the 

gain is also reduced, and rapidly. Hence 
it becomes essential to use more stages of 
amplification. This in turn introduces 
more shunt capacities, and more discrimi- 
nation for the discrimination in the indi- 
vidual stages is cumulative. There is a 
limit, then, even in reducing the coupling 
resistances. 

There is still another point in this con- 
nection. As the coupling resistances are 
reduced, it is essential to increase the 
series capacity, unless the amplifier is of 
the Loftin -White type. A condenser of 
5 mfd. might be all right for the low 
notes when the grid leak is 0.5 megohn2 
but it will not do if the grid leak is 500 
ohms. A series capacity of 100 mfd. would 
be nearer what is required. 

One way of reducing the plate capacity 
is to use low mu tubes, for they nearly 
always have lower plate -to- cathode capa- 
city than high mu tubes, and especially 
than pentodes and screen grid tubes. But 
using tubes with low gain makes it neces- 
sary to use more stages, and again the 
capacities are multiplied and the discrimi- 
nation increased. 

Elimination of Audio 
The ideal arrangement would seem to 

be a circuit in which there is no audio 
frequency amplification at all, and there 
is no doubt that that is the case. The 
radio frequency gain would then be in- 
creased sufficiently to make it possible to 
get enough audio out of the detector to 
operate the neon tube or the Kerr cell. 

This, however, is not the complete sold- 
tion of the discrimination problem. It is 
really only the beginning. There is plenty 
of discrimination in the radio frequency 
amplifier due to tuning. This is in direc- 
tion proportion to the selectivity of the 

(Continued on next Page) 
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TUBES ARE BETTER 
Greater Mechanical Strength Achieved, 

Higher Performance in Small Space 
WHILE the primary purpose of WHILE 

"Application Notes" is the presen- 
tation of engineering data, it is 

felt by RCA Radiotron Co. and E. T. 
Cunningham, Inc., that recent innovations 
in tube design and construction merit the 
attention of the set engineer. All im- 
provements in tube quality and uniform- 
ity should be of interest to the radio set 
engineer since they make possible the de- 
sign of better receivers. 

Improvements in radio tube design and 
construction are not necessarily limited 
to the forward steps represented by the 
introduction of new tube types. Existing 
tube types can be made better by careful 
study of their inherent weaknesses and 
the adoption of new manufacturing tech - 
nique designed to overcome these faults. 

The RCA Radiotron Company and E. 
T. Cunningham, Inc., are constantly ex- 
perimenting to determine how the quality 
and uniformity of their product can be 
improved. The past year has marked the 
introduction of many improvements in 
the design and construction of Cunning- 
ham Radio Tubes and RCA Radiotrons. 
Some of these improvements are readily 
apparent, while others of equal impor- 
tance are not so obvious. 

Dome Bulb Construction 
The introduction of the dome -bulb type 

of construction has made possible the 
greater uniformity of tubes. This dome - 
bulb construction has been incorporated 
in most of the newer types. Older types 
are being adapted to this form of con- 
struction as rapidly as development and 
manufacturing activities permit. 

A mica support at the top of the elec- 
trode assembly fits into the dome of the 
bulb, bracing the tube's structure against 
mechanical displacement. Furthermore, 
the greater strength of the electrode as- 
sembly secured by the dome support has 
made it possible to simplify the construc- 
tion of the tube, thus eliminating many 
welds and parts, and reducing the chances 
of error during assembly. 

The resulting increase in uniformity of 
tube characteristics is a decided benefit 
to the set engineer, since it permits him 
to design receivers with closer tolerances 
and consequently better performance. The 
greater strength and rigidity of the dome 
bulb, preventing mechanical injury to the 
electrodes during shipment is assurance 
that the tubes used by the consumer will 
meet the exacting requirements of the set 
engineer. 

Many new tubes are considerably 
smaller than preceding types. In some 
cases this reduction in size has been made 

possible by the use of better glass and by 
structural improvements in the tubes 
themselves. Since more efficient dissipa- 
tion of heat reduces the limiting effects of 
grid emission and stem electrolysis, higher 
outputs are obtainable with these small - 
sized tubes. 

The smaller size bulbs permit a saving 
in chassis space, a reduction in shipping 
weight, and the use of less packing ma- 
terials. 

New types of cathodes (such as the 
multifilamentary cathode employed in the 
2A3) have opened new possibilities in 
tube design. Because of the large sur- 
face area of these cathodes, improvements 
in mutual conductance, lower plate resist- 
ance, and greater power are possible. Con- 
sequently, improved receiver performance 
is possible while the cost of circuit ap- 
paratus is lower. 

Developments in new and small -sized 
cathodes have been incorporated in heater 
type tubes introduced during the past 
year. The better emission characteristics 
of the new cathodes have permitted the 
design of more powerful output tubes, 
since more plate current is made available 
for a given size of cathode. Because of a 
decrease in the amount of heat required to 
produce a given amount of emission, the 
new cathodes are economical of heater - 
power consumption. 

Reduced Electrode Size 
Smaller size cathodes are desirable be- 

cause they allow the size of the whole 
electrode structure of the tube to be re- 
duced. Economies in heater power con- 
sumption permit savings in circuit wiring 
and power transformer costs. 

A careful study of heater- cathode -de- 
sign problems has produced a new form 
of heater which has helped to decrease 
hum levels. Employing a reversed helical 
winding which is baked in a ceramic, the 
new heaters greatly reduce the electro- 
magnetic field responsible for a large 
part of the hum in heater -cathode tubes. 
A reduction in heater (cathode) hum 
means that the overall hum may be suffi- 
ciently reduced so that less plate supply 
filtering will prove satisfactory. 

Grid emission, which is always a trouble- 
some problem in radio tube design and 
manufacture, has been greatly reduced by 
the application of new manufacturing 
methods. 

The use of copper side rods, heat radi- 
ators, new grid materials, and grid wire 
which has been carbonized has aided in 
the control of grid emission. Certain 
older types of tubes, such as the 24 -A, 
have been redesigned to use copper side 

rods for the grid. Copper is a better con- 
ductor of heat than materials formerly 
used for side rods. The superior conduc- 
tion characteristic of copper enables it to 
carry off and dissipate more heat, result- 
ing in a cooler grid. 

Four Grid Emitters 
Newer types of tubes, such as the 43, 

48, ZA5 and 42, which employ cathodes re- 
quiring a large amount of heat, are sub- 
ject to grid- emission troubles due to the 
proximity of the control grid to the cath- 
ode. To overcome this difficulty, heat 
radiators are mounted on the top of the 
grid side rods to help dissipate the heat 
which causes grid emission. 

In addition, the use of new materials 
for the grid wires themselves has pro- 
duced a cooler grid. As one example, the 
59 employs for the grids adjacent to the 
cathode wire that has been carbonized. 
The carbonized metal reduces secondary 
emission and radiates heat so as to main- 
tain the grid at a temperature low enough 
to prevent excessive primary emission. 

The practical effect of reduced grid 
emission is that the tube dissipation can 
be increased. Higher internal dissipation 
means higher output from the tube and 
better performance from the radio set. 

Another practical benefit to the set 
engineer resulting from a reduction in 
grid emission is the feasibility of operat- 
ing tubes such as the 2M with resistance 
coupling, since the use of moderate values 
of resistance in the grid circuit of these 
tubes will not cause a loss of bias due to 
grid emission. Unless grid emission in 
certain output tubes is held to a low value, 
their use is limited to transformer -coupled 
circuits. 

Rigorous Tests 
A more stringent and exacting series of 

tests has been initiated for each tube 
type. Every tube is subjected to these 
tests. Each tube must conform to the 
standards of quality and uniformity estab- 
lished for that type. 

Noisy tubes are frequently the source 
of trouble in receivers after they have 
been put in use by the customer. While 
this trouble has often been blamed upon 
man -made static, in many cases the tubes 
themselves were the cause. To guard 
against noisy operation in preliminary am- 
plifier and detector applications, every 
tube of the types so employed receives a 
noise test in high- sensitivity receiving 
circuits in addition to numerous other 
electrical tests. In this way those tubes 
which might cause trouble are entirely 
eliminated. 

Straight Characteristic Audio Filters 
(Continued from preceding page) 

circuit. The requirement in broadcast re- 
ception is that the receiver be able to 
separate two powerful stations separated 
by only 10,000 cycles. Obviously, such a 
receiver cannot be used for television re- 
ception, which must pass a band of 50,000 
cycles either side of the carrier frequency. 
The broadcast set must be at least 20 times 
as selective as the television set should be. 

There are various methods of making a 
set broad. One is to make each circuit 
broad. Another is to stagger the tuned 

circuits so that the band passed by the 
combined selector has the necessary 
width. Still another way is to use band 
pass filters. Of course, this is, in effect, 
a method of staggering tuned circuits. 
If filters are used the peaks can be placed 
as far apart as 50,000 cycles without any 
difficulty. But when that is done, what 
happens in between the peaks? Com- 
paratively little comes through. Hence 
this is a way of emphasizing the high fre- 
quencies in the sidebands against the low 
frequencies. But filters can be construct- 

ed that have a practically straight char- 
acteristic from one extreme to the other. 
This is a problem of band pass filter 
design. 

With the values given in the above 
example for the resistance -capacity coup- 
ler, the amplification at "resonance" is 
about 25, assuming that the amplification 
factor of the first tube is 40. At 10 cycles 
per second, and therefore at 20,250 cycles, 
the amplification is down to 9. Expressed 
in decibels this is equal to 8.876 db. That 
is serious frequency discrimination. 
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NATURAL CAPACITY TUNING 
Intermediate Coils Without Extra Condensers 

Across Them 
FREQUENCY stability in a super - 

heterodyne has to do largely with 
the oscillator and the intermediate 

amplifier. In the oscillator the tube and 
circuit have to be such as to afford good 
stability, and if padding is used, then the 
padding condenser has to stay put. For 
ordinary purposes the spring -type, com- 
pression- adjusted condensers are satisfac- 
tory for padding, but for greater main- 
tenance of setting air -dielectric condens- 
ers should be used. 

However, if the capacity is high, and 
air -dielectric requires a large unit, then 
a fixed capacity may be used, with a 
small air -dielectric condenser across it. 
The fixed capacity may be mica, of the 
moulded type, as thus moisture is kept 
out, as the changes due to temperature 
are not serious. 

With the compression type there may 
be 6 pounds of pressure on the spring, 
and this may tell in time on the threaded 
bolt, so that the capacity will change. 
Moreover, if the mica dielectric generally 
used in the compression type is loose, it 
too may shift a bit, contributing to the 
frequency alteration. 

Non -Hygroscopic Form 

In the intermediate amplifier air- dielec- 
tric condensers may be used for fre- 
quency stability, and besides the coil and 
form should be wax -impregnated, or oth- 
erwise treated, to reduce moisture effects. 
It might be preferable to have a form 
that is virtually impervious to moisture, 
that is, non -hygroscopic. Several ma- 
terials of this type are on the market. 

Another way would be to wind large 
inductance coils and depend on the nat- 
ural capacity for resonance. This capacity 
would consist of the tube element capac- 
ity, the capacity of the coil and also the 
capacity of the shield and wiring affect- 
ing the stage concerned. 

I thought of doing this in connection 
with both plate and grid circuits and tried 
out the idea with a transformer consist- 
ing of two honeycomb coils of 30 milli - 
henries unshielded inductance. When the 
two coils were put into a shield, and sepa- 
rated by 1.5 inches, of course the induc- 
tance dropped, due to the shield, as it 
did due to the effect of the mutual in- 
ductance. 

Two equal coils were used because the 
capacity of a single circuit (input and 
output) would not be so greatly different. 
Though the plate capacity would run a 
few micro -microfarads greater than the 
grid capacity, the extra capacities were 
large in comparison, so the net result was 
a capacity in each circuit not far differ- 
ent from the capacity in the other. 

Frequencies Obtained 
The resonance point was around 250 

kc. Or perhaps it would be more accu- 
rate to state that there were resonance 
points centering about a frequency some- 
what close to 250 kc. Four points were 
noted. Three of them were successively 
2 kc apart and the fourth was the high- 
est frequency and was 4 kc removed from 
its neighboring peak. It may be assumed 
therefore that the plate circuit had one 
peak, the grid circuit another, the pair 
as a unit another, but where the fourth 
peak came from is a mystery. The effect 
of course was that of a band -pass filter, 
and it was a fairly wide one, say, 10 kc 
out of 250 kc, which would be equivalent 

to 20 kc in the tuner of a broadcast 
superheterodyne at the low frequency end 
of the tuning and 60 kc at the high 
frequency end of the tuner. 

The first stage tube was a 58, biased as 
usual, about 3 volts negative, with 250 
volts on the plate. 

Then another stage was inserted, but 
the frequency of response was much dif- 
ferent, so much different in fact that 
little came through, although there was 
oscillation now in the only i -f tube used, 
as the second one was the second de- 
tector. Such oscillation, despite a con- 
siderable difference in frequency in the 
second detector, was to be expected, as 
with coils of such high inductance the 
coupling was too close, primary to sec- 
ondary, and one transformer to another. 
While about 1.5 inches represents a fair 
physical separation of primary and sec- 
ondary for frequencies of the region con- 
cerned, that applies only to the orthodox 
coil system, consisting of a moderate in- 
ductance and a moderate capacity, where- 
as here the inductance greatly exceeds 
the capacity. 

Lower Frequency 
The difference in frequency in the sec- 

ond stage is due also in part to the fact 
that the tube had a high negative bias, 
some 15 volts, and thus the plate im- 
pedance was higher. Consequently the 
shunt capacities due to tube elements, 
wiring, etc., was more effective, and the 
frequency was considerable lower, esti- 
mated at 150 kc. 

However, the fact was proved that the 
system does work to the extent of en- 
abling use of the inherent capacities, 
with large inductance, instead of the morè 

usual method, and of course such capaci- 
ties are fixed in a real sense, and the fre- 
quency stability, or freedom from shift, 
in the intermediate level, would be high. 
The detail left undone is to select just 
the right inductance value for the ob- 
served capacity in each circuit, and render 
the coupling loose enough. It is believed 
that a separation of a few inches be- 
tween primary and secondary, and sev- 
eral inches between transformers will be 
necessary. 

Taking a single stage, the response is 
large, much larger than with the stand- 
ard systems. This can be realized quite 
readily as the effect of the high im- 
pedance in the plate circuit. 

First Time for Dual Treatment 
The selection of such a natural- capac- 

ity -tuned coil in the plate circuit has been 
made before, but this is the first time 
it is suggested that both the plate and 
grid circuits be treated the same way. 

The actual accommodation of the in- 
ductance to the capacity can be worked 
out by any one who sees fit to set up a 
superheterodyne, with oscillator sepa- 
rately tuned, not ganged, and who will use 
coils as intermediate coupler direct to 
second detector and again to intermediate 
amplifier to note the frequencies of re- 
sponse. Starting with the higher fre- 
quency circuit, let that be the determin- 
ant, and reduce turns from the coils in 
the lower frequency circuit until reso- 
nance prevails. The attenuation of 10 db 
with one coil indicates attenuation of 20 
db with two coils, that is, selectivity will 
improve to a practical value and gain will 
be enormous. - Herman Bernard. 

Men of the Moment 
Jack Benny often has difficulty in con- 

vincing people that Jack Benny is his 
real name. But the facts are that he was 
born Jack Benny in Chicago, February 14, 
1894, and attended Waukegan High 
School, Waukegan, Ill. 

Benny got his first taste of the show 
business in vaudeville in a musical act. 
Later he made the Shubert revues on 
Broadway and then broke into the pic- 
tures with Metro Goldwyn Mayer. His 
first picture was "Hollywood Review." He 
made his mark with Earl Carroll's Van- 
ities for two seasons and is today rela- 
tively a newcomer to radio, though very 
popular. 

Bill Hay, who has been putting Amos 
'n' Andy on the air now for several years, 
arrived late for the program recently for 
the first time in many moons. Held in 
another studio by a previous program un- 
til the last minute, Bill dashed into the 
Amos 'n' Andy program with the wrong 
continuity. 

Ordering the organist to continue play- 
ing until he returned, Bill made a wild 
dash for his office where the necessary 
continuity was cached. When he finally 
returned the organist had been playing 
for four minutes. Amos 'n' Andy man- 
aged to squeeze through by running over 
the scheduled time only one minute. 

Polarity Often Important 
Even with A -C Outlets 

Polarity plays an important part in 
determining how you shall plug in your 
radio set to the wall outlet, points out the 
service department of Fada Radio and 
Electric Corporation, but it is not neces- 
sary to understand the technicality of 
polarity. All that it is necessary to re- 
member is to reverse the plug if you run 
into difficulty. 

There is a difference, as all technicians 
know, in the case of a -c and d -c power 
lines. In direct current there is only one 
way in which the plug can be inserted to 

furnish the current for reception, for the 
polarity "runs" in only one direction. This 
fact is generally known to set owners or 
they discover it. 

But it is not as generally known that in 
alternating current that by a simple re- 
versal of the plug one often may improve 
reception considerably. The polarity 
"runs" both ways in a -c, but better one 
way than the other. If you feel that your 
set isn't doing justice in an a -c neighbor- 
hood, try reversing the plug in the wall 
outlet. 
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Filter Capacity Measurement; 
Also Choke Coil Inductance 

By J. E. Anderson 

FIG. I 
A B supply circuit like this can be arranged to 
measure capacities by calibrating Cl against the 

output voltage V. 

IT IS well known that the voltage out- 
put of a rectifier varies with the ca- 
pacity that is put across the circuit 

next to the rectifier. When there is no 
condenser, that is, when there is choke 
input to the filter, the voltage is con- 
siderably lower than when a condenser is 
used. Also, the larger the condenser the 
higher the output voltage. 

Use of Rectifier 
These facts make it possible to use the 

rectifier as a means of measuring con- 
denser capacities. The effectiveness of 
this method depends on the regulation of 
the rectifier and on the current drawn. 
The poorer the regulation the greater 
will be the variation in the output volt- 
age. In a B supply the regulation should 
be as good as possible. In a device in- 
tended for capacity measurement, on the 
other hand, the regulation should be poor. 
The simplest way, perhaps, of making the 
regulation poor in an otherwise good 
rectifier and filter system is to put in a 
resistance Rl, Fig. 1. The voltage varies 
because of resistance and therefore if we 
want greater variation we increase the 
resistance. A high resistance field coil 
will do likewise. 

Calibration Necessary 
If this method is to be used for the 

measurement of capacities, it is necessary 
to calibrate the circuit with known capaci- 
ties: The voltmeter is put across the volt- 
age divider, which in this case need only 
be a fixed resistance R2. If there already 
is a resistance and if it is tapped, it is 
all right. However, the load should be 
constant so that nothing should be con- 

FIG. 2 
The calibration curve 
of the capacity meter 
in Fig. 1 will look like 

this. 

nected across the voltage divider except 
the voltmeter. 

Needs Constant Line Voltage 
The method fails if the line voltage does 

not remain constant, for the line voltage 
not only determines the maximum volt- 
age possible, and hence any fraction of it, 
but it also determines to a large extent 
the regulation of the device, for this de- 
pends on the filament temperature. There- 
fore it is important that the line voltage 
is the same when condensers are measured 
as it was when the circuit was calibrated. 

The calibration consists of measuring 
the output voltage for various known ca- 
pacities in the position Cl. First a read- 
ing should be taken when there is no con- 
denser across the rectifier line in this 
position. Then it should be measured with 
various capacities across the line. The 
data thus obtained, that is, output volt- 
ages and condenser capacities, should be 
entered on a graph in which the abscissas 
are voltages and the ordinates are capaci- 
ties. 

After this curve has been plotted the 
capacity of any other condenser, within 
the range of the calibration, may be mea- 
sured by obtaining the voltage and read 
ing off the corresponding capacity on the 
curve. 

Condenser Set Needed 
To apply this method it is necessary to 

have a set of condensers, ranging from 
about 1 to 10 mfd., the capacities of which 
are known. A set of four, each condenser 
having the following capacities, will be 
sufficient: 1, 2, 4 and 4 mfd. By suitably 
combining these in parallel values from 
1 to 11 can be obtained in steps of 1. Of 

vocr,a&[ 

course, these "standards" need not be ex- 
ceedingly accurate for the method of mea- 
surement is not one of extreme accuracy. 
Neither is high accuracy needed in con- 
densers of this capacity. 

Measuring Larger Condensers 
The limit of the calibration is not the 

limit of the size of condensers that can 
be measured because it is always possible 
to connect a known condenser in series 
with an unknown. The known and the 
unknown when in series will form a con- 
denser of smaller capacity that can be 
measured. When the capacity of the 
combination is known, the unknown can 
be computed. If the capacity of the 
known is C and that of the combination 
Cl, the capacity of the large unknown 
is CC1 /(C1 -C). 

It is also possible to measure condensers 
smaller than the smallest used in the cali- 
bration. This can be done directly, for 
the first reading on the calibration was 
for zero capacity, and there can be no 
capacity smaller than that. Incidentally, 
the method is more accurate for small 
condensers than for large, because the 
regulation curve varies more rapidly near 
zero capacity than it does for large ca- 
pacities. 

When the curve is plotted as suggested 
above, that is, voltage along the abscissas 
and the capacity along the ordinates, it 
will appear as the curve in Fig. 2. When 
the capacity is zero the voltage is least, 
and when the capacity is maximum the 
voltage is maximum. The rate at which 
the curve rises will depend on the value 
of the resistance Rl and R2 in Fig. 1. 

Measurement of Large Inductance 
The measurement of inductances of 

large value is a problem that usually re- 
quires a bridge and inductances stand- 
ards. The problem is especially difficult 
if the inductance is to be measured when 
direct current flows through the coil as 
well as alternating current. 

One way of measuring inductance with- 
out a bridge is to measure the current 
through it when a known alternating volt- 
age is applied across it. This voltage 
might be the 110 volts of the a -c line. If 
the current is measured with a thermo- 
ammeter the inductance can be found by 
Ohm's law and a little computation. What 
is obtained directly is the impedance of 
the coil. Suppose we connect a voltage 
V across the coil and that the ammeter 
reads I amperes. Then the impedance Z 
of the coil is V /I. To apply this method 
it is only necessary to choose the sensi- 
tivity of the a -c ammeter so that the cur- 
rent is within range of it. 

Impedance and Inductance 
Knowing the impedance of the coil to a 

60 -cycle frequency is not quite the same 
as knowing the inductance. However, if 
the resistance of the coil is negligible the 
impedance is simply 6.28FL, in which F is 
the frequency of the current and L is the 
inductance in henries. Therefore we may 
write L = 0.00265 E /I. Here the voltage 
may have any value. If the line voltage 
is 115 volts, which is about the average, 
the formula becomes L = 0.305/I henries. 

If we know approximately what the in- 
ductance is we can select the meter be- 
forehand with the assurance that the cur- 
rent will be within its range. Thus if the 
inductance is 30 henries, the current will 
be about 0.0102 ampere, i. e., 10.2 milliam- 
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peres. One of the 115 -milliampere thernto- 
ammeters would work all right. 

Effect of Resistance 
When the resistance of the coil is not 

negligible, the impedance obtained by the 
above method is the effective value, which 
is the square root of the sum of the 
squares of the resistance and the reac- 
tance. That is, Z =(R2+L2w2)1, in which 
R is the resistance in ohms, L the induc- 
tance in henries, and w is the frequency 
multiplied by 6.28. 

R is the resistance to alternating cur- 
rent. This differs slightly from the d -c 
resistance. However, the d -c resistance 
may be used in the formula without in- 
troducing much error. Therefore it is 
possible to get a fairly close value for the 
inductance even when the resistance is 
not negligible. The d -c resistance may be 
measured with an ohmmeter, using a bat- 
tery as a voltage source, and when that 
is known the inductance is easily com- 
puted. 

Obtaining "Standard" Condensers 

With the aid of a little ingenuity and 
a few pieces of equipment it is possible 
to build up or to select condensers that 
have given capacities. Let us first assume 
that an oscillator tunable to some fre- 
quency between 20,000 and 50,000 cycles. 
Next let us assume that sufficient parts 
for building another oscillator are avail- 
able, an oscillator that will cover about 
the same range as the calibrated oscilla- 
tor. A coil of known inductance is needed, 
and one can be obtained that is sufficiently 
accurate without the outlay of more than 
a few cents. Use this coil as the tuned 
coil in the auxiliary oscillator and an- 
other coil of the same value, or approxi- 
mately the same, as tickler. The circuit 
may be hooked up as in Fig. 3, in which 
L is the known inductance and C is the 
capacity that is to be adjusted. Ll is the 
tickler. 

Suppose, for example, that the coil L 
has an inductance of 3 millihenries. If C 

FIG. 3 

The circuit of an auxiliary oscillator 
that can be used for determining C 

if L is known. 

has a value of 0.02 mfd., the circuit will 
oscillate at 20,550 cycles. If, therefore, 
the calibrated oscillator is set at this fre- 
quency and the auxiliary oscillator is ad- 
justed to zero beat with it, the capacity 
required across L will be 0.02 mfd. If 
several nominally 0.02 mfd. condensers are 
available they can be put across L and 
the one that gives the lowest beat is the 
nearest to 0.02 mfd. 

The capacity can also be computed from 
the known inductance and the frequency. 
Whatever the capacity of C may be, if it 
is within range of the calibrated oscilla- 
tor, zero beat can be obtained, and the 
frequency can be determined. The 
capacity of C can be computed, for 
C= % ir2LF2. 

Adjusting the Condenser 

If the capacity is not just right, it can 
be made so by adding small condensers 
in parallel with it. 

Larger values of capacity can be built 
up by connecting small condensers in 
parallel. The various condensers are first 
measured by the method suggested above. 

The sum of the capacities will then be the 
capacity of the combination when all are 
in parallel. It is easy to build up a con- 
denser of 0.1 mfd. in this manner. It is . 

not likely that the sum of a given number 
of small condensers will be just 0.1 mfd., 
but a small adjustable condenser can al- 
ways be used finally to make the number 
come out even. 

In many cases it is not necessary that . 

the capacity of a condenser be of a given . 

unitary value. All that is required is that 
the capacity be known, whatever it may 
be. It is just as easy to work with a con- 
denser 0.091, for example, as one of 0.1 
mfd., just so it is known that the value 
is 0.091 mfd. 

A large condenser can also be measured 
by the series method. Suppose that a 
small condenser has been measured with 
the oscillator as suggested above and that 
a condenser ten times this value is to be 
measured. It can be connected in series, 
with the known value and the frequency 
of the auxiliary oscillator measured with 
the calibrated oscillation. When the fre- 
quency is known the capacity of the series 
combination can be obtained, and from 
that the capacity of a large unknown. 

Numerical Example 
Let us suppose that the known con- 

denser is 0.02 mfd. and the coil in the 
auxiliary oscillator is 3 millihenries. Next 
let us suppose that the frequency is 25,000 . 

cycles when the large unknown con -. 
denser is in series with the 0.02 mfd. con- 
denser. Then we know that the capacity . 

of the series combination is 0.0135 mfd. 
When one condenser of 0.02 mfd. is con -. 
nected in series with another and the 
combination makes a capacity of 0.0135 
mfd., the unknown condenser must have 
a capacity of 0.0418 mfd. 

Had the frequency of the oscillator been 
less than 25,000 cycles, the capacity of the 
unknown would have been larger. It is. 
clear that if accurate results are to be 
obtained when the series condenser is 
large it is necessary to measure the fre- 
quencies very accurately. 

Growth of High Power in Mexico 
Held Menace to Stations Here 

Washington. 
The growth of high -powered radio sta- 

tions on the Mexican border has become 
a distinct liability as to American broad- 
casting, although such stations are not 
inherently evil, according to a report on 
the radio market in Mexico issued by the 
Bureau of Foreign and Domestic Com- 
merce, Department of Commerce. 

The report is based upon information 
transmitted by Assistant Trade Commis- 
sioner Edward D. McLaughlin at Mexico 
City and consular officers throughout the 
country. 

High- Powered Stations Increase 
The section of the report dealing with 

border stations and regulation of broad- 
casting in Mexico follows : 

A most important phase of present 
Mexican radio is the growth of high - 
powered border stations. These stations, 
erected with at least a partial view to cov- 
erage in the United States, but operating 
under real or supposed advantages to be 
gained under Mexican jurisdiction, are not 
inherently evil, but through unexpected 
developments of the past few years, they 
have become a distinct liability as to 
American broadcasting. The admission of 
Mexico to a share of the available fre- 
quencies, and consultation in developing 
cooperative regulation as between that 
Government and the United States, Can- 

ada, and other interested North American 
governments, is the expected result of a 
conference to be held this year. 

Results Problematical 
What methods will be adopted by such 

conference of course can not be forecast; 
hence what effect it may have on the fu- 
ture of broadcasting in any of the coun- 
tries involved is yet obscure, as only one 
aim is apparent -the provision for im- 
proved facilities for Mexico, naturally with 
as little loss to the other countries in- 
volved as may be arranged. 

This one purpose, however, indicates a 
most certain improvement in Mexican 
broadcasting, reduced interference caused 
by the American and Canadian stations 
on channels near those used by Mexican 
stations, and a basis for a larger market 
for receiving sets and equipment. 

The value of broadcasting licenses 
should also be increased, with a compe- 
tition which can be used to encourage 
better programs. 

The Mexican System 
The regulation of Mexican broadcasting 

falls under the jurisdiction of the Secre- 
taria de Communicaciones. Broadcasting 
licenses are issued at a fixed rate, the fee 
to be cancellable if the station is placed 
for certain periods at the disposal of the 

Government for educational broadcasts.. 
Mexican citizens and corporations alone 
are permitted to broadcast. The regis- 
tration of receiving sets is required by 
law, though unenforced to the extent of 
having become practically a dead letter. 

No Business, Lawyer Turns 
Hermit, But Takes Set 

Boston, Mass. 
The captain of one of the Canadian; 

National Steamships arriving here from. 
the British West Indies brings back a' 
story of a Granada lawyer, feeling that 
the next six months would bring no busi- 
ness, laid in a stock of literature, some 
simple food, put his radio into good con- 
dition and has retired to bed with the 
intention of getting up only to take ex- 
ercise, to feed himself and to bathe. 

A THOUGHT FOR THE WEEK 
WHERE are those five- minute spon- 

ored programs we have heard so 
much about? We understand quite a num- 
ber are on the way and that chain stations 
will be offering these spasmodic bits before 
June has come around. The idea is inter- 
esting and seems to indicate that the busi- 
ness heads of radio are willing to admit! 
that a third of a loaf of business is better; 
than an empty cupboard. 
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POWERTONE SHOR 
SAL receivers are rapidly 

gaining 
¡ 

popularity. Now the univer- l,s rimes al 
UNIVERSAL 

principle has been applied to short- 
wave receivers, and successfully, too. We 
are showing herewith the Powertone uni- 
versal short-wave receiver. This circuit 
employs only three tubes, a 78 as regenera- 
tive detector, a 43 as power tube, and a 
25Z5 as rectifier for the power supply. 

As in all universal sets, the heaters of the 
tubes are connected in series, which in this 
case can be done without complications be- 
cause all the tubes required the same heater 
current, namely, 0.3 ampere. The 78 re- 
quires a terminal voltage of 6.3 volts and 
each of the other tubes a voltage of 25. 
Therefore the total voltage is 56.3 volts. 
If the line voltage is 115 volts, which is a 
fair average, there is an excess voltage of 
58.7 volts, which must be dropped in a bal- 
last resistor. If the current is to be 0.3 
ampere, it would require a ballast resistor 
of 196 ohms to drop the excess. A resistor 
of 200 ohms is specified and used, for this 
is the nearest commercial value. 

The wattage dissipation in this ballast 
resistor will be 17.6 watts. The resistor 
specified and used is capable of a dissipation 
of 20 watts without undue heating, and 
therefore there is ample margin. 

The B Supply 

The 25Z5 is used as rectifier when the 
circuit is used on an alternating current 
line, and it is left floating when the circuit 
is used on a direct current line. While its 
use is essential when the supply is alternat- 
ing it is not a dead weight when the supply 
is direct, because the tube helps to filter out 
the noise on line. 

In a regenerative receiver thorough filter- 
ing is required if the hum is to be kept out 
of the signal. This is particularly the case 
when the circuit is used to receive short 
wave signals and also when the heaters are 
operated on alternating current. It is for 
this reason that three high -inductance choke 
coils are used in the positive lead of the B 
supply circuit. These chokes are particu- 
larly effective because the total current 
through them is extremely low, as there is 
no saturation effect in the cores. 

But these chokes alone are not sufficient. 
Very large by -pass condensers are also used. 
Next to the rectifier tube is a 16 mmfd. 
electrolytic condenser. Another of 8 mfd. 
is connected between the' junction of the 
second and third chokes and ground, and 
finally one 16 mfd. is put across the output 
of the filter. There there is a total by -pass 
capacity of 40 mfd. That and the thorough 
choking are enough to remove every trace 
of hum even when the regeneration is 
pushed to the ultimate limit. 

Coils Used 

The heart of any short -wave receiver is 
really the tuning system. The coils used 
must be efficient. The tuning condenser 
must be easily turned, and it must not be 
too large. The regeneration must be smooth 
and must not be subject to body capacity. 
All these requirements are met satisfactorily 
in the Powertone short-wave circuit. 

There are four large plug -in type coils to 
cover the entire short -wave band. They are 
known as Octoform coils because there are 
eight equi- spaced ribs on which the wire is 
wound. Thus the wires are practically 
wound on air, for it touches the form at 
only eight points for each turn. Moreover, 
the turns are spaced so that capacity be- 
tween adjacent turns is practically nil. This 
form of winding makes the most efficient 
coil practicable. 

The forms are of different color to identi- 
fy the wave band. The largest coil is red, 

the next brown, the next blue, and the 
smallest green. 

Turns 
Each coil has two windings, the tuned 

and the tickler. The largest coil contains 
51 turns of No. 24 enameled wire for the 
tuned circuit and 19 turns of the same wire 
for the tickler. There is a separation of 

inch between these two windings. The 
next largest coil contains 26 turns of No. 24 
turns of double silk covered wire for the 
tuned winding and 13 turns of No. 24 en- 
ameled wire for the tickler. Between these 
two windings is also a separation of Vs 
inch. 

The third coil in point of size contains 
13 turns of No. 24 double silk covered wire 
for the tuned circuit and 8 turns of No. 24 
enameled wire for the tickler. The separa- 
tion between adjacent turns of the tuned 
winding is about Vs inch and the separation 
between the tickler and the tuned winding 
is about Vs inch. 

The smallest coil contains only 5 turns 
of No. 24 double silk covered wire for the 
tuned winding and the same number of No. 
24 enameled wire for the tickler. The spac- 
ing of turns in the tuned winding is 3/16 
inch and the spacj_ng between windings is 
about Vs inch. 

Each form is provided with a flange at 
the upper end to provide an easy grip to 
facilitate changing of coils and this flange 
is sufficiently far removed from the turns 
that there is no danger of disturbing the 
windings. This is important in that it in- 
sures constancy of calibration. Moreover. 
the tickler is nearer the flange so that if 
there should be any displacement of turns 
it will be those of the tickler and the cali- 
bration will not change. 

Variable Condensers 
The tuning condenser is a 19 -plate Ham - 

marlund midget having a rated maximum 
capacity of 140 mmfd. The tickler condenser 
is of the same size and type. 

The tuning condenser is controlled by a 
slow- motion mechanism. A large dial is 
attached to this mechanism and a long, mov- 
ing pointer indicates the setting. 

The regeneration control is a simple knob, 
but the condenser turns so easily that there 
is no difficulty in precise adjustment of the 
volume. Besides, the rotor of the regenera- 
tion condenser is grounded, as will be no- 
ticed by the diagram of the circuit. There- 
fore there is no body capacity to make ad- 
justment difficult. This feature is of ut- 
most importance in any short-wave regenera- 
tive receiver, for if the regeneration cannot 
be controlled easily and positively maxi- 
mum results are impossible. 

Parallel Feed 
The plate of the regenerative tube is par- 

allel fed. The tickler is connected in series 
with the control condenser between the plate 
and ground. The plate voltage is supplied 
through a 250,000 -ohm plate coupling resis- 
tor and a radio frequency choke. The pur- 
pose of the choke is to prevent radio fre- 
quency current from escaping through the 
stray capacity in the resistance -capacity 
coupler and the grid -to- cathode capacity of 
the power tube. It serves this purpose pri- 
marily at the very highest frequencies, but, 
of course, it is there for the lower frequen- 
cies as well. 

It will be noticed that a grid leak of 3 
megohms is used in the detector circuit and 
that it is shunted by a condenser of 0.0001 
mfd. This combination has been found to 
give exceptionally high sensitivity for the 
78 tube when operated in the manner of this 
circuit. The suppresser grid is connected 
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C WAVE UNIVERSAL 
id Herman Cosman 
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LIST OF PARTS 
Coils 
One set of four two -winding short-wave 

plug -in coils 
One 10- millihenry radio frequency choke 

coil 
Three high -inductance filter chokes (about d 30 henries each) 

OV rpor Condensers 
Two 140 mmfd. variable condensers (Ham - 

o marlund) 
One 70 nunfd. adjustable condenser (Ham - 

marlund) 
One 0.0001 mfd. grid condenser 
One 0.01 mfd. stopping condenser 
One 0.1 mfd. by -pass condenser 
Three electrolytic condensers, two 16 mfd. 

and one 8 mfd., in one unit 

Resistors 
One 3- megohm grid leak 
One 250,000 -ohm coupling resistor 
One 0.5- megohm grid leak 
One 750 -ohm bias resistor (one watt) 
One 200 -ohm, 20 -watt ballast resistor 

Other Requirements 
Three six -contact sockets 
One four -contact socket 
One grid clip 
Two pairs of binding posts 
One line switch 
One slow motion dial 
Three knobs 

.m. One Powertone metal chassis 

s6MFOT One six -foot chord with plug 
Two tube shields, large for 43 and one 

small for 43. T8M. 
1 

^tone universal short -wave receiver. 

s. 2 
three -tube universal short -wave receiver. 

to the cathode, which is also ground. In 
view of the fact that the resistance in the 
plate circuit of the tube is very high, a 
comparatively low screen voltage is re- 
quired on the tube to make it function most 
efficiently. The simplest way of getting the 
required positive voltage for the screen is 
to connect the screen to the cathode of the 
power tube. This makes the effective screen 
voltage approximately 15 volts positive, 
which is a good value for this tube when 
operated in this manner. 

Antenna Coupler 
The tuned coil is put in the antenna cir- 

cuit. However, to remove the uncertainties 
of the antenna constants, or inconstants, a 
small adjustable condenser having a maxi- 
mum capacity of 70 mmfd. is put between 
the antenna lead and the tuned circuit. In 
practice, a smaller value than this will give 
best results, in general. To provide easy 
accessibility of this condenser it is mounted 
on the subpanel so that it can be reached 
from the top with a screwdriver. It is not 
necessary to make continual adjustments of 
this condenser, but only one each time the 
antenna is changed. The adjustment should 
be made on a signal tuned in with one of 
the medium size coils, preferably the second 
smallest coil. The condenser is not at all 
critical, however, just so it is smaller than 
70 mmfd. 

This condenser serves another purpose. 
It acts as a safeguard against short circuits 
in case the antenna should touch any 
grounded object. In this connection it is 
well to point out that the receiver should 
not be grounded actually, as this would not 
be safe in all instances. It is not at all 
necessary to ground the circuit because it is 
grounded well enough through the power 
line. If, however, an external ground is 
desired, it can be made perfectly safe by 

connecting a small condenser between the 
chassis and the ground. 

The Power Stage 
The 43 is a splendid power tube for a 

universal circuit. It will easily operate a 
dynamic loudspeaker if it gets adequate sig- 
nal voltage. On strong signals it will in 
this circuit because of the fact that the first 
tube is regenerative. But it can also be 
used with a headset, and this is how most 
short -wave signals are received. 

The 750 -ohm bias resistor in the cathode 
lead of the 43 slightly overbiases the tube, 
but that is all right for the excess bias is 
slight. 

The full plate voltage available is applied 
to the plate and the screen of the power 
tube. This voltage is about 100 volts after 
allowance has been made for the bias and 
the drop in the filter chokes. 

Wiring of Heaters 
One side of the heater of the 78 is con- 

nected to the chassis. One side of the power 
line is also connected to the chassis, the 
negative in the case of d -c. Hence we 
may say that the heater circuit begins with 
the 78. The other heater terminal of this 
tube, marked (1), is run to the correspond- 
ingly marked terminal of the 43. Terminal 
(2) picks up the heater of the 25Z5, and 
thence the circuit continues to the 200 -ohm 
ballast resistor, which in turn goes to the 
"hot" side of the line. This does not mean 
that it goes to the ungrounded side of the 
d -c line, for in most instances the positive 
is grounded. In this case the chassis is 
really the "hot" side. 

Layout of Circuit 
The layout of the circuit can be seen 

from the photograph on the front cover. 
The three filter chokes are lined up in a row 
on the right end, looking from the front of 
the set. The tuning condenser and the dial 
are in the center. The coil is at the left 
rear end of the chassis. In front of the 
coil is the 78 tube and to the right of the 
coil the 43 power tube. The rectifier is the 
unshielded tube between the power tube 
and the rear filter choke. 

The grid leak and the grid condenser are 
put directly in the lead from the stator of 
the tuning condenser to the cap of the 78 
tube. 

The adjustable antenna condenser is at 
the extreme left of the chassis by the side 
of the coil. Only the screw is visible from 
the top of the chassis. 

Regeneration Control 
Of the two controls on the bottom row 

of the panel, the right is the regeneration 
control and the right is the line switch. 

All other parts are mounted underneath 
the chassis. The 40 mfd. electrolytic con- 
densers are contained in a single block. The 
200 -ohm ballast resistor mounted between 
the line switch and the 25Z5 heater lug with 
stiff wires so that it is held in the air clear 
of all other parts. This is important be- 
cause it is the only part of the circuit that 
gets really hot. Since it is entirely free 
from other parts there is plenty of ventila- 
tion to keep it reasonably cool and it can- 
not damage anything else by heat radiation 
or conduction. 

At the rear of the set are four binding 
posts, two for the output and two for the 
antenna and ground. As cautioned above 
the ground post should not be connected to 
an external ground unless a condenser is 
put in the lead. A mica condenser of 0.001 
mfd. is suitable or a paper condenser of 
0.1 or 0.25 mfd. is just as good. 
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HOW TO USE 2A6 
Control of Volume and of Overloading, 

So Best Tone Qu ality is Obtained 
By Brunsten Brunn 

A circuit showing the use 
FIG. 1 

of the 2A6 

T HE 2A6 is the 2.5 -volt counterpart 
of the 75. In other words, it is a 
duplex diode triode with a high am- 

plification factor in the triode section. 
As far as circuit connections are con- 
cerned, they are exactly the same as 
those for the 55 or tthe 85. The only 
difference pertains to the bias on the 
triode element. Since the triode has a 
high mu. a low bias is necessary. It fol- 
lows that the signal amplitude that can 
be applied to the grid is much lower than 
that which may be applied to the 55. But 
this does not mean that a high output 
voltage cannot be obtained from it. It 
is possible to get even a higher voltage 
output from it than from either the 55 
or the 85, and that for a greatly reduced 
input voltage. Therefore the tube will 
make a set considerably more sensitive 
compared with the same set using the 55. 

Certain complications arise when a 
high mu tube is used. When any tube is 
operated near zero bias, which a high mu 
tube will necessarily be, grid current will 
flow, not only during positive voltage 
peaks, but nearly all the time. While 
the total current may be very low, it is 
sufficient to cause blocking on strong 
signals when the grid leak resistance is 
too high. 

Fixed Bias 

The tube can be operated either with 
diode bias or with a fixed bias. The con- 
nections when fixed bias is used are illus- 
trated in Fig. 1. A fixed bias resistor of 
about 5,000 ohms is put between the ca- 
thode and ground and a condenser of 
0.01 mfd. is connected between the signal 
source, that is, the diode load resistance, 
and the grid. A grid leak of 2 megohms 
is then connected between the grid and 
ground. This resistance should be re- 
garded as the highest practical value, for 
if it is increased beyond that point, dis- 
tortion due to blocking of the grid cur- 
rent may result. 

A fixed bias is no insurance against 
overloading of the tube, for it is easy 
to have such a strong signal that the 
amplitude greatly exceeds the bias. To 
prevent this the grid stopping condenser 
is connected to a slider on the half meg- 
ohm load resistance. Naturally, this will 
take the form of a potentiometer. 

The fixed bias resistor should be 
shunted by a large condenser. In Fig. 1 

the capacity indicated is only 0.1 mfd. 
While this is effective because the bias 
resistance has a high value, it would be 

as a detector and amplifier 

better to use a much higher value of 
capacity. The amplification on the low 
notes on the triode circuit will be much 
higher. 

Diode Bias 
When diode bias is used, the cathode 

resistance is omitted and so are the 0.01 
mfd. stopping condenser and the grid 
leak. That is, the grid of the tube is 
connected directly to the slider on the 
potentiometer. Now the bias on the grid 
of the triode should always be high 
enough, for it is always in proportion to 
the carrier voltage. Since the modulation 
is never 100 per cent., the signal voltage 
amplitude will always be less than the 
bias. 

This, however, does not prevent over- 
loading of the tube, for if the strength 
of the signal is greater than the cut -off 
voltage of the triode no clear signals are 
possible. It is conceivable that the bias 
would be such that the triode would act 
toward the audio frequencies as a grid 
bias detector. Any signal subjected to 
this double rectification would be dis- 
torted beyond recognition. Similar re- 
sults have been obtained by connecting 
the output of a phonograph pick -up unit 
to the two grids of a push -pull amplifier 
with the grids in parallel. 

It is always possible by means of the 
potentiometer to apply just the right bias 
and signal because only the drop between 
the cathode and the slider is effective on 
the grid. 

Advantages of High Mu 

The high amplification factor of the 
tube is not without advantages aside from 
the high voltage gain. When the bias 
resistance is included in the diode circuit, 
which is necessary in certain instances, 
the signal must first overcome the voltage 
drop in that resistance before any detec- 
tion can occur. When this amounts to 
20 volts, as in the case of the 55, this 
places a severe handicap on the sensi- 
tivity of the radio frequency circuit. In 
a high mu tube the drop in the bias re- 
sistor will not amount to more than a 
few volts. This is quite negligible in cases 
where there are several intermediate and 
radio frequency stages ahead of the diode 
circuit. 

By- passing of the radio frequency sig- 
nal is even more important in a high - 
gain tube than in one like the 55. There- 
fore there should be a condenser across 

the load resistance in the plate circuit of 
the triode. In Fig. 1 this is indicated as 
0.0001 mfd. There is no reason why this 
condenser should not be used, and why 
it should not be of this size because in 
most instances it is necessary to put a 
condenser of even larger value across the 
line to eliminate high frequency noises. 

Additional R -F Filtering 
There should also be r -f filtering across 

the diode load resistance. In Fig. 1 are 
three such condensers, one across the en- 
tire potentiometer and one across each 
end from the slider. They are specified 
at 50 mmfd. each, but their values are 
subject to considerable variation. If it is 
necessary to use a condenser of large 
value elsewhere to cut out some of the 
high frequency noise, they might as well 
be made larger and thus save the anti - 
noise condenser, which might possibly be 
connected across the primary of the loud- 
speaker input transformer. Condensers 
as large as 250 mmfd. are used in the 
position C to good effect. Theoretically 
these condensers should be entirely too 
large for good quality, but it is a fact 
that the high notes are not only unneces- 
sary but they are often undesirable for 
broadcast reception. It seems that most 
people prefer the unnatural quality re- 
sulting when the high frequencies have 
been removed from the signal. Just why 
this is so is difficult to say, but it may 
be that the low notes are more soothing 
to the nerves. 

Listeners Demand Restores 
Goldberg Skit to KPO 

San Francisco. 
Thi. Goldbergs are back in the West! 

The East Side household whose life day 
by day has become such an engrossing 
story to a nation of radio listeners are 
heard once more by westerners, at 8:00 
p. m. They are heard over the NBC 
station, KPO. 

More than a month ago the Goldberg 
program was cancelled in the West by its 
sponsors. The immediate result amazed 
the most experienced members of the 
BC staff, for more than 3,000 telephone 
calls were tabulated in the San Francisco 
headquarters the first night the program 
was off. Those calls formed only a per- 
centage of the number of inquiries which 
got through. Telephone exchanges in San 
Francisco, Seattle and elsewhere were 
swamped by calls to the NBC stations in 
these cities. 

BERNARDINE FLYNN WEDS 
Bernardine Flynn, character actress 

known to radio listeners as Sade in Vic 
and Sade and Aunt Hessie in the North- 
western Chronicle, was married recently 
to Dr. C. C. Doherty, of Chicago. Miss 
Flynn is a daughter of George C. Flynn 
of Madison, Wis. She was born in Madi- 
son and was graduated from the Uni- 
versity of Wisconsin. After playing in 
several Broadway productions, Miss 
Flynn turned to radio and joined the 
dramatic staff at the NBC Chicago stu- 
dios three years ago. Dr. Doherty is on 
the staff at Passavant hospital in Chi- 
cago and a member of the faculty at 
Northwestern University medical school. 
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Radio University 
if QUESTION and Answer Department. Only questions from Radio Uni- 

versity members are answered. Such membership is obtained by 
sending subscription order direct to RADIO WORLD for one year (52 issues) 
at $6, without any other premium. 

RADIO WORLD, 145 WEST 45th STREET, NEW YORK, N. Y. 

Intermediate Amplifier 
WILL you kindly publish a diagram 

of an intermediate frequency amplifier 
using two 58 tubes and a 55 for detector 
and a. v. c.? I should also like to have 
the circuit of an oscillator that can be 
used as a heterodyne generator in code 
reception. I need only the intermediate 
amplifier but if you have a complete re- 
ceiver that would be all right, for I could 
use only the part that I need. -R. N. H., 
New Rochelle, N. Y. 

You will find such a circuit on this 
page. The intermediate frequency trans- 
formers are tuned only in the primaries, 
but if you want to use doubly tuned 
transformers, there is no other e` ange in 
the diagram than a condenser at Ass each 
secondary. Of course, there would be a 
difference in the design of the coils, for 
close coupling is required when the pri- 
maries alone are tuned and very loose 
coupling when both windings are tuned. 
The oscillator for heterodyning I. C. W. 
appears in a box at the right of the main 
diagram. The transformer in this oscilla- 
tor should be exactly like the other inter- 
mediate frequency transformers. If you 
use doubly tuned transformers for the 
amplifier, you may also use the same type 
for the oscillator, but it is preferable to 
tune only one winding in the oscillator, 
and that might as well be the plate wind- 
ing. You should not follow up the 55 
with an audio transformer unless you use 
at least 20,000 ohms in the plate circuit. 
The resistance shown is 50,000 ohms, 
which is all right for resistance coupling. 
A transformer may be connected to the 
output terminals by lowering the plate 
coupling resistance to about 20,000 ohms 
and by increasing the condenser in series 
with the output from 0.01 to 1 mfd. or 
more. 

* * * 

What Set to Build 
IF YOU have a superheterodyne that 

is suitable for d -c operation, will you 
kindly publish it? I wish a set that has 
good quality, is fairly selective, and that 
does not cost a great deal. I would prefer 
a set with push -pull in the output stage, 

but it is not really necessary. -W. B. L., 
New York, N. Y. 

We described such a receiver in the 
May 6, 1933, isue. Maybe that will fit 
your requirements. It uses six tubes, is 
a super, has push -pull output, a.v.c., and 
some other features. 

* * * 

Full -Wave Bias Detection 
IS IT possible to arrange a circuit so 

that a grid bias detector rectifies the 
full wave? If so, what should the con- 
nections be ? -B. R. V., Denver, Colo. 

Hook up a circuit with two equal rec- 
tifier tubes. Put the radio frequency 
signal on the grids in push -pull fashion 
and connect the plates in parallel. Bias 
the two tubes just as if there were a 
single bias detector tube. 

* * * 

Padding of Oscillators 
IN THE November 12th, 1932, issue 

you have an article on padding of oscil- 
lators to make them track with the radio 
frequency tuner. In that article you show 
a tracking curve for a case when the 
oscillator inductance is too large. What 
will the curve look like when the oscil- 
lator inductance is too small ? -S. H., 
Atlanta, Ga. 

Look at the tracking curve referred to 
upside down and imagine that the fre- 
quencies run in the opposite direction. 
The tracking will be good on the low 
frequencies and very bad on the high. 

* * * 

Revamping Old Speaker 
HOW CAN an old loudspeaker be re- 

stored to usefulness? It is one of those 
that have a dry rectifier for supplying 
the field current, and apparently it is the 
rectifier that has given out. -W. E. T., 
Troy, N. Y. 

If you are sure that the rectifier is at 
fault, the proper course is to get a new 
one, exactly of the same type as was 
used in the first place. If you have a 
storage battery, you might disconnect the 
connections between the field winding and 
the rectifier and subtitute the battery. 
That would be a test whether or not the 
rectifier is at fault because the battery 

should actuate the field. Of course, it 
depends on the voltages. If the output 
voltage of the rectifier is much higher 
than the voltage of the battery it will 
not work out. If you have an ohmmeter, 
or any other means of measuring resis- 
tance, determine the resistance of the 
field winding after you have disconnected 
the rectifier. If the resistance is around 
4 ohms, or even six .ohms, the battery 
should work all right. If the trouble is 
more serious, you can send the speaker 
to someone who specializes in repairing 
speakers. But it may be that you will 
save money by getting a new speaker. 
You know you can get very good speak- 
ers for a few dollars. 

* * * 

Use of Kerr Cell 
THE Kerr cell is coming into use for 

television reception and you have men- 
tioned it a number of times. It is my un- 
derstanding that it will respond almost 
instantaneously. It has not been made 
clear, however, what the capacity of the 
cell itself will do to the signal. Is it not 
a fact that if the cell has a certain ca- 
pacity that the necessary voltage will not 
develop across the cell at the very high 
frequencies? If so, what can be done to 
overcome this difficulty and how can the 
drop in response be measured ? -F. G. W., 
Chicago, Ill. 

The response is said to be practically 
instantaneous, but if there is a consider- 
able capacity, and there usually is, there 
is no doubt that it will cut down the re- 
sponse on the high frequencies. As far 
as the writer knows the effect has not 
been measured, but it could easily be 
done. Provide an oscillator that will gen- 
erate frequencies up to about 50,000 
cycles. Apply a known voltage in the 
cell circuit, that is, a voltage of some 
high frequency. This can be done with 
the aid of a universal meter or with any 
a -c milliammeter. The light from the 
cell should be made to fall on a photo- 
electric cell of known characteristics. By 
measuring the current in the photoelec- 
tric cell circuit, the response of the Kerr 
cell can be measured. If this is done for 
many different high frequencies, as well 
as for low, a response curve can be ob- 
tained. If the Kerr cell is fed by a high 
quality transformer, the measurement of 
the input could be done in the primary 
of this transformer. The result would 
be a curve showing the combined dis- 
tortion of the cell and the transformer. 
The curve of the transformer can be 
taken separately and therefore, indi- 
rectly, the curve for the cell alone can 
be obtained. 

* * * 

A Calibrated Oscillator 
WILL you kindly recommend the circuit 

for a calibrated oscillator that is to cover 
(Continued on next page) 

An intermediate frequency amplifier circuit that can be used for the reception of I. C. W. provided a 
mixer circuit put in front of it. 

suitable 
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(Continued from preceding tage) 
a wide range of frequencies. I wish one 
that can be frequency stabilized and 
which will remain stabilized for all set- 
tings of the variable condenser. I want 
to use a switch for changing the fre- 
quency range. -S. T., Bronx, N. Y. 

Perhaps the best oscillator for this pur- 
pose is the symmetrical Colpitts. It re- 
quires three coils for each frequency 
band, and two equal condensers in series. 
The switch should be four -pole and 
should have as many points as you want 
frequency ranges. The tuning condenser 
may be a 350 mmfd. gang of two equal 
sections. These condensers will be in 
series as far as the oscillation frequency is 
concerned, yet the common rotor may be 
grounded. The inductance should be 
figured on the basis that the capacity is 
175 mmfd. The coil between the stators 
of the two condensers should be full size, 
and the two other coils half the size of 
this. 

* * * 

Effect of Moisture 
IN WHAT way does moisture affect 

the sensitivity of a radio receiver and 
why is it necessary to prevent moisture 
from getting into a set in hot climates? 
-W. E. W., Harrisburg, Pa. 

When moisture gets into the coil forms 
and insulation, the losses increase and 
therefore the selectivity becomes less. It 
also changes the capacity of condensers 
and self capacity of coils and therefore 
changes the tuning. Moreover, moisture 
causes corrosion of copper wires and this 
will cause failure of a set after a time. 
These effects are greater in hot coun- 
tries, not only because of the heat but 
because of the greater moisture in places 
where the heat is intense. Coils to be 
used in moist places should be wound on 
non -hygroscopic material and the insula- 
tion should also be non- hygroscopic. 
When the receiver is to be used under 
especially severe conditions, the coils and 
condenser should be sealed if that is pos- 
sible. This may not be practical for va- 
riable condensers, but is certainly is for 
coils and small fixed condensers. 

* * * 

Transposed Leadins 
IF YOU have published an article on 

the subject of transposed leadins for 
short -wave reception will you kindly refer 
to the issue? I have all the issues for 
several years back. -W. R. T., Toledo, 
Ohio. 

A discussion of this subject appeared 
in the Dec. 3, 1932, issue. It is not an 
article on that subject, but is in con- 
nection with a short wave receiver. It 
explains the idea, however. 

* * 

Intensity of Oscillation 
IT WAS my understanding that the 

closer the coupling between the tickler 

2M 

An eight -tube super of large output 

and the tuned grid coil in an oscillator 
the more intense would the oscillation be. 
I have measured the oscillating current 
with different degrees of coupling and I 
find that the reverse is true. Do you 
think that I have made a mistake in the 
measurement or that my original idea on 
the subject was wrong ? -R. H. J., Mil- 
waukee, Wis. 

The trouble must have been with your 
original idea. The oscillating current is 
greatest when the circuit just barely os- 
cillates. If you had measured the grid 
voltage or the plate voltage swing, you 
might have found that the opposite held 
true. 

* * * 

A Vocal Letter 
I WISH to send records of my own 

and my childrens' voices to my parents 
abroad. I have been wondering if it 
would not be possible to make phono- 
graph records and then send these rec- 
ords. What do you think of the idea? 
Has it ever been done ? -W. L. B., New 
Haven, Conn. 

It is practical. It has been done and 
is being done. You can now record on 
thin sheets of celluloid that can be rolled 
up and mailed. Records can be made 
that play continuously for 5 minutes or 
more. 

* * * 

Required Selectivity 
WILL the selectivity of a t -r -f receiver 

using two r -f tuners be selective enough 
to separate the strong local station, or 
will it be necessary to add another tuner 
to it -E. W. H., Chicago, Ill. 

Very few sets of this type are selective 
enough, especially if they are made so 
that they have much sensitivity. At least 
one more tuner should be used. In most 
cases only a superheterodyne will be se- 
lective enough to eliminate interference 
from strong distant stations. We base 
our opinion on the situation in New York, 
and it is undoubtedly the same in Chi- 
cago. 

* * * 

A "C" Supply 
WHICH makes a better C supply, a 

small rectifier operating from the 110 
volt line or one that employs a vacuum 
oscillator and a small rectifier? What 
are the advantages and disadvantages of 
both ? -O. W. A., Topeka, Kans. 

As far as the voltage is concerned it 
makes no difference which type is used. 
The rectifier operating from the line has 
the advantage that it is simpler. But it 
has the disadvantage that larger filter 
chokes and condensers are needed to re- 
move the hum. Whichever circuit is 
used, the tube should be at least as fast 
as the fastest tube that is to be biased 
with it. For ' example, if the tubes to be 
biased are filamentary triodes like the 
2A3, it will not do to use a heater type 

tube for rectifier or for oscillator be- 
cause before the bias voltage appears the 
power tubes will be unbiased and they 
will draw a very large current. If the 
oscillator or rectifier is of the filamentary 
type, there is no danger because it will 
heat up and begin to function just as 
quickly as any of the tubes to be biased. 
If all the tubes in the receiver and ampli- 
fier are of the cathode type it is all right 
to use a similar tube for the oscillator or 
rectifier. For example, it would be all 
right to use a 55 tube both for oscillation 
and for rectification. 

* 

8 -Tube Super 
KINDLY print a diagram of an 8 -tube 

a -c superheterodyne having automatic 
volume control and full -wave detection 
with the 2B7. -A. S. G., Fresno, Calif 
(The diagram is printed herewith.) 

* * * 

Individual Bias of Power Tubes 
IN SOME commercial receivers I have 

noticed that the power tubes in the push - 
pull stage are biased by individual resis- 
tors. What is the advantage of doing 
this? When it is done, should there be 
a by -pass condenser across each or may 
the by- passing be dispensed with as in 
the ordinary push -pull stage when the 
two tubes are biased by the same resis- 
tor?-E. G. B., Washington, D. C. 
.It is of very doubtful advantage to use 

separate bias resistors for the power 
tubes. The only reason for doing it 
would be to compensate for differences 
in the tubes. Certainly, if two resistors 
are used they should be by- passed with 
large condensers because, as far as the 
feedback is concerned, no advantage 
accrues from the push -pull. Each tube is 
a single sided amplifier. When the same 
bias resistor for the two tubes, the push - 
pull effect extends to the bias and the 
by -pass condenser is not really neces- 
sary. 

* * 

Voltage Output of Rectifier 
WHICH gives better regulation of the 

voltage, choke input to the filter or con- 
denser input ? Which gives the higher 
voltage ? -F. C. E., Fresno, Calif. 

The regulation is better when a choke 
it put next to the rectifier, but the output 
voltage is much higher when a condenser 
is put across the line next to the rectifier 
tube. For example, for equal input to 
the 5Z3, 500 volts per plate, the voltage 
at 120 milliamperes is 550 volts when a 
4 mfd. condenser is next the rectifier and 
it is only 395 volts when the condenser 
is omitted, the same choke coil of 20 hen- 
ries being used in both cases. With con- 
denser input the voltage at 240 milliam- 
peres is 480 volts. Thus between 120 and 
240 milliamperes there is a voltage drop 
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OPERATING 

Grid 
Resistor 

Megohms 

CONDITIONS FOR THE 2A6 AS A 
A -F AMPLIFIER 

Self - 
Biasing Plate Plate 

Bias Resistor Load Current 
Volts Ohms Megohms Ma. 

Plate Supply Volts = 100 

RESISTANCE -COUPLED 

Peak 
Out.* Volt. 
Volts Amplif. 

0.25 -1.05 10,500 025 0.10 11 -16 30 
0.25 -1.05 15,400 0.50 0.07 10 -14 29 
0.50 -1.10 11.550 0.25 0.09 15 -19 36 
0.50 -1.05 15,000 0.50 0.07 14 -19 37 

Plate Supply Volts = 135 
0.25 -1.05 6,200 0.25 0.17 17 -23 42 
025 -1.10 9,150 0.50 0.12 17 -21 38 
0.50 -1.05 5,850 0.25 0.18 20 -30 50 
0.50 -1.10 10,000 0.50 0.11 18 -27 48 

Plate Supply Volts = 180 
0.25 -1.25 4,900 0.25 0.25 26-33 48 
025 -120 7,100 0.50 0.17 24 -30 46 

0.50 -1.30 5,450 0.25 0.24 32 -40 56 

0.50 -1.30 9,000 0.50 0.14 30 -38 55 
Plate Supply Volts = 250 

025 -1.30 3,170 0.25 0.41 33 -38 51 

025 -1.30 5,200 0.50 0.25 28 -35 

0.50 -1.35 3,380 025 0.40 36 -46 
0.50 -1.35 5,600 0.50 0.24 35 -44 

* The first figure gives the maximum undistorted output voltage obtainable, 

48 
59 
58 

and the second 
figure gives the maximum voltage obtainable with sonic distortion. 

The 2A6 is a duplex -diode triode with 
the triode section of the high -mu type. 
This tube is identical with the 75 except 
that the heater voltage is 2.5 volts for the 
2A6. 

In Application Note No. 4, data were 

given for the 75 as a resistance -coupled 
audio -frequency amplifier. These data are 
repeated, since they also apply to the 
2A6. Additional data for the 2A6 and the 
75 with 250 volts plate supply are included 
above. 

of 70 volts. This is a drop of about 14 

per cent. compared with the mean. With 
choke input voltages at 120 and 240 milli- 
amperes are, respectively, 395 and 365 

volts, a change of only 30 volts. This is 

nearly 8 per cent. of the mean. The 
improvement in the regulation is not 
sufficient to offset the large difference in 
output voltages. 

* * * 

I -F Transformers with Air 
Condensers 

WHAT are the advantages of doubly 
tuned intermediate frequency transform- 
ers with air dielectric condenser in place 
of compression type, mica insulated, con - 
densers?-F. W. R., Flushing, N. Y. 

They are considerably more selective 
for one thing. This, in turn, makes them 
much more effective, for the voltage that 
will appear across the second tuned cir- 
cuit, for a given input to the transformer, 
is proportional to the selectivity factor. 
Perhaps a greater advantage is that they 
are more constant. The capacity of the 
condensers remains constant. Hence the 
tuning of the superheterodyne of which 
they form a part will remain constant. 
In other words, the padding adjustment 
will not be upset. These two reasons 
alone are sufficient to justify their use 
in a first class receiver. 

* * 

Tubes for D -C Receiver 
WHAT output tube or tubes would you 

recommend for a receiver that is to be 
operated in a d -c or a universal receiver? 
-W. H. C., New York, N. Y. 

If the receiver is built with the automo- 
bile heater tubes, the most suitable output 
tube is the 43, because this has a 25 -volt 
filament and draws the same current as 
the r -f and i -f tube. If the receiver is to 
be universal the 25Z5 rectifier should also 
be used. This, too, takes 25 volts and 0.3 
ampere. 

Reducing Hiss 
ALL the sensitive receivers I have seen 

during the last year have generated a 
very strong hiss. Can you suggest a way 
of, eliminating this unpleasant noise? 
What is the cause of it ? -W. R. C., New 
York, N. Y. 

Most of the hiss is said to be due to 
the so- called Johnson effect -voltages 
generated by thermal agitation of resis- 
tors. According to this view, most of the 

hiss originates in the grid circuit of the 
first audio amplifier. It is only said to 
originate here because the noise that does 
begin here is amplified by the succeeding 
tubes. The noise originating in the later 
tubes is not amplified sufficiently to cause 
any trouble. In order to reduce the 
"Johnson effect" the grid leak in the first 
a -f amplifier should be low in resistance 
value, and it should be of such wattage 
that it will be cool. Possibly the best 
way to avoid it is to use a transformer 
for coupling, or a choke coil of high in- 
ductance and very low d -c resistance. 

Irregular emission of electrons from the 
cathode is also a prolific source of dis- 
turbing noises. This is the so- called "shot 
effect." This becomes serious as soon as 
the amplification becomes high. 

Official Data on 53 
to be Printed Next Week 
The RCA Radiotron Company, Inc., and 

E. T. Cunningham, Inc., have announced 
to radio equipment manufacturers a new 
tube, the 53. 

It is described as a Class B twin am- 
plifier tube combining in one bulb two 
triodes designed for Class B operation. 
It is intended primarily for use in the 
output stage of a -c operated receivers 
where it is capable of providing power 
output of 10 watts. Besides this applica- 
tion, the 53 may also be employed as the 
driver tube for the Class B output stage. 
As such, it is capable of providing ade- 
quate power with high gain and low dis- 
tortion. 

Other types recently made available in- 
clude the following: 75, 2A6 and 6A4. 

The 75 is a duplex -diode high -mu triode 
intended for performing the simultaneous 
functions of automatic volume -control, 
detection, and amplification in radio equip- 
ment, especially that of the mobile type 
employing a 6 -volt heater supply. 

The 2A6 is similar to the 75 but is de- 
signed for operation with a 2.5 -volt heater 
supply. 

The 6A4 is a power amplifier pentode 
(identified also as type LA) for use in 
the power output stage of automobile 
radio receivers and in other receivers em- 
ploying a 6 -volt storage- battery filament 
supply. 

[The official data on the 53 will be pub- 
lished next week, issue of May 20th. 
-EDITOR.] 

Julia Sanderson's Parents 
Watch Her At the Studio 

Mr. and Mrs. Albert Sackett, parents 
of Julia Sanderson, watched their daugh- 
ter for the first time on the air Tuesday 
night during the Blackstone Plantation 
program, although they have heard her 
and their son -in -law, Frank Crumit, over 
networks for years. 

Join Radio World's 

UNIVERSITY CLUB 
And Get Free Question and Answer Service for the Coming 52 Weeks. 
THIS SERVICE FOR UNIVERSITY SUBSCRIBERS ONLY 

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 
entered on our subscription and University Club lists by special number and you 
will be apprised of the number. When sending questions, put this number on 
the outside of the forwarding envelope (not the enclosed return envelope) and 
also put it at the head of your query. If already a subscriber, send $6 for renewal 
from close of present subscription and your name will be entered in Radio 
University. 

NO OTHER PREMIUM GIVEN WITH THIS OFFER 
[ In sending in your queries to the University Department, please paragraph and 

number them. Write on one side of sheet only. Always give your University Club 
Number.] 

RADIO WORLD, 145 West 45th Street, New York City. 
Enclosed find $6.00 for Radio World for one year (52 nos.) and also enter my 
name on the list of members of RADIO WORLD'S UNIVERSITY CLUB, which 
`ives me free answers to radio queries for 52 ensuing weeks, and send me my 
number indicating membership. 

Name 

Street 

City and State 
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Owned and published by Hennessy Badin Publications 
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PRINTING PROGRAMS 

T HE newspaper publishers, in annual 
convention in New York City, fa- 
vored in principle the charging of 

advertising rates for printing radio pro- 
grams. This attitude has been taken be- 
fore, never found quite satisfactory, 
working out to newspaper owners' satis- 
faction in some small areas, but in other 
areas in a manner not consistent with 
frank admission. That is, in large areas 
where it has been tried it has been si- 
lently abandoned. It seems that the pub- 
lishers have to pay some regard to their 
readers, and their readers like to turn to 
the radio program page to ascertain 
what's on the air. 

The publisher may reply to the reader 
that since the sponsor of the program did 
not see fit to have the program printed 
at any cost to him that the complaint 
should be lodged with the sponsor. It is 
true that the publisher is not running a 
charitable institution, and that neither 
station nor sponsor rightly can feel any 
right to have the programs printed in the 
newspapers. As for sponsors and stations, 
they have simply fallen heir to a little 
riches (though at the moment they have 
not noticed it). The gravamen of the 
situation is the relationship between the 
newspaper and its reader. Does the news- 
paper want to lose the complaining 
reader? 

If each newspaper elected which course 
it would pursue -as it does, despite the 
expression of "sense" of a convention - 
then disgruntled readers may quit one 
paper for another. If all newspapers re- 
fused to print programs for which they 
were not paid, and disgruntled readers 
would have no newspaper to turn to, may- 
be for a while the dissaffection would 
so cut into general newspaper circulation 
that the programs would go right back. 

This right- about -face took place before 
on numerous occasions, and probably it 
would take place again. First, the news- 
papers themselves, valuing the circulation 
effect of printing the programs, have 
accustomed their readers to the con- 
venience of a program department. Sec- 
ond, the minimum of publicity attaches 
to the programs as generally printed in 
newspapers, anyway, sponsors' names be- 
ing omitted, though performers' name are 
included. Third, this is no time to run 
the risk of curtailed circulation. Fourth, 
reduced circulation would reduce adver- 
tising revenue, anyway, compared to 
which the gain from paid program ad- 
vertisements would be slight. Fifth, and 
most important, radio programs are news, 
though tabulated in a six -point column 
somewhere in the "buried" pages. 

The resolution favoring the printing of 
programs only as paid advertisements fol- 
lowed the adoption of a resolution by the 
Associated Press limiting the broadcast- 
ing of its news to thirty words locally 
(no networks) and then only with credit 
to the A. P. and the member paper spon- 
soring the broadcast. One can under- 
stand the restriction, as the news is dearly 
gathered, constitutes property right, and 
detailed broadcasting thereof might injure 

the sale of the very newspapers that are 
A. P. members. But it is hard to make 
sense out of the policy of programs as 
paid advertisements, though some form 
of censorship already exists, called edi- 
torial discretion. In the larger cities the 
small stations get absolutely no mention, 
or little mention, and not only are their 
programs omitted, but not a word of 
reference to the stations' existence ap- 
pears for years and years. Evidently not 
enough readers are offended at this to 
cause any change of policy by the news- 
papers, but it is quite different with the 
general conversion of the program de- 
partment to a branch of classified adver- 
tising. 

WHITE HOUSE SETS 
DURING somewhat more prosperous 

days there was a movement in the 
radio industry to encourage families 

to have two sets in the home, on a par with 
the automobile manufacturers' desire that 
each family should have two cars. There 
would be the fine, big car (or set), and then 
the knockabout one. However, just now 
both industries are elated to sell one unit 
to a family. 

It should not be surmised, however, that 
there are few families that have two sets. 
Indeed, the popularity of the so- called uni- 
versal receiver is due partly to its becoming 
the second set. 

In the White House, considering the home 
part of that structure, including offices, as 
compared to the public part of it where 
visitors are admitted during certain hours, 
there are three sets. It is plain that Presi- 
dent Roosevelt has a great use and admir- 
ation for radio. When the dramatic mo- 
ment came for him to inform the nation of 
the banking situation, when all the banks 
in the country were closed, he chose the 
radio as the medium through which to 
deliver that message. And, by the way, he 
delivered it so well that he left radio in- 
debted to him. 

In the President's own study there is a 
radio receiver. The study is the Oval Room 
on the second floor. Mrs. Roosevelt has a 
set in the sitting room, while the third 
receiver is in the office of one of President 
Roosevelt's secretaries. 

It will be recalled that the President's 
Secretary of Labor, Frances Perkins, before 
leaving New York City to be sworn in, 
said in a mass interview : "I hate telephones, 
automobiles, airplanes, and anything that 
makes noise. That includes the radio. No, 
I do not possess one." 

So at least on this point there is discord 
in the official family, but it is expected that 
force of circumstances, plus her keen desire 
to keep abreast of things, will compel the 

Secretary of Labor to install a receiver in 
her home. At least, some enterprising 
Washington dealer ought to get after this 
lively prospect. 

CHILD HORROR 

O 
RGANIZATIONS interested in child 
welfare, including parents' groups, 
have become concerned over the rabid 

mysteries that are intended for juvenile ears, 
and yet are as gory and disgusting as can 
be imagined. They do not want their own 
or others' children to listen to such stuff, 
and one might expect that the sponsors of 
the programs would share these sentiments. 
Imagine a serial mystery for children in 
which one scene had to do with a child 
killing another and stuffing the body in a 
closet! That episode followed soon after 
the actual commission of such a crime in the 
outskirts of New York City, and perhaps 
the script writer may plead verisimilitude. 
but he can not plead common sense or de- 
cency in selection of topic and event. In 
fact, he could not have picked out anything 
worse. 

A sponsor must feel ill at ease, to say the 
least, if the result of his large expenditure 
of money is antagonization of multitudes of 
listeners and their parents and guardians. 
A little something may be said in favor of 
much dubious material that goes over the 
air, but nothing can be said in favor of the 
gruesome appeal to children that offends 
every sensible impulse. 

Parents complain that the thrillers are 
so terrifying that they cause children to 
awake from their night's sleep with a start, 
and to scream piercingly. There are enough 
natural conditions to cause a child's sleep 
to be disturbed without the psychological 
turmoil introduced as the result of listening 
to such broadcast thrillers. 

The objectors are not local but are well 
scattered . throughout the entire listening 
area -the whole United States -and if the 
public sentiment thus aroused is not suffi- 
ciently and permanently effective, some ac- 
tion by the Federal Radio Commission 
against stations whose operation is not 
wholly consistent with public interest, con- 
venience and necessity, may be of some help. 
Much of the horror has been eradicated as 
the result of protests, but enough of the ter- 
rifying is still left in current juvenile scripts 
to justify careful vigilance. If radio can do 
no better than scare and torment children 
it is better that they be forced to forego 
listening to it. 

GETS DAILY LETTER 
John S. Young, announcer, has received 

a daily fan letter from Boston, signed 
"Your Bay State Listener," for the past 
five years. 

In Radio World Ten Years Ago 
C. H. Stoup authored an article headed 

"How to Construct and Tune a One -bulb 
Regenerative Set for Long -distance Work." 

H. Parsons was responsible for an article 
entitled "A Flexible and Selective 3 -Tube 
Reflex Circuit." 

William L. Ettinger, Superintendent of 
Schools of New York City, signed his name 
to an interesting article headed "Valuable 
Advantages of Instruction by Radio in Pub- 
lic Schools." 

Laurence M. Cockaday was even then a 
busy figure in radio. Russell P. May, R.E., 
wrote about Mr. Cockaday's New Four Cir- 
cuit Receiver. 

Crystal D. Detector (we honestly suspect 
it was an assumed name) descanted on the 
appearance of women in radio and grew 
quite excited over what it meant to the 
development of the science. 

WEAF had just made some new instal- 
lations in its studios in the Telephone and 
Telegraph Building at 195 Broadway, New 
York City, and Edgar H. Felix told RADIO 
WORLD readers all about them. 

C. White, consulting engineer, waxed en- 
thusiastic over the merits of a new single - 
circuit regenerative tuner. 

Station WGY, Schenectady, N. Y., was 
represented by a series of photographs of 
its increased facilities, and Robert L. 
Dougherty told about them. 

The Department of Commerce had just 
issued licenses to ten new Class "A" sta- 
tions. All were in different states, run- 
ning from KFHI, Wichita, Kan., to KF GM, 
Abilene, Texas. 

Radio Telephony (so- called then) had 
started on its way in Chile and a contribu- 
tor gave some details. 

M. B. Sleeper had just written a book 
entitled "Radio Hook-Ups." 

The Milwaukee Radio Amateurs Club 
had just held a convention in Milwaukee 
and the American Radio Relay League was 
very proud of the success of the affair. 

And so to press -with the knowledge that 
radio, still young, was at least twenty-five 
years younger ten years ago-or something 
like that! 
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STATION SPARKS 
By Alice Remsen 

JIM 
(For Don Carney's "Dog 
Chats "), Mondays, 8 :30 P.M. 

WJZ E. D. S. T. 
He was only a dog with a stump of a tail, 
That seemed to wag all day. 
With a never - ending appetite, 
And always ready to play; 
With so many friends along our street, 
Who all made a fuss over him. 
There was something wrong with anyone 
That wasn't liked by Jim. 

Jim was my pal, and he understood 
Whenever my heart would sag. 
He'd put his paw right on my knee, 
And give his stub tail a wag; 
As much as to say: "I'm here, old pal, 
Don't worry, I'll see you through." 
He was almost human at times like that, 
And he certainly was true blue. 

And now he's gone; no more I'll see 
Him waiting for me each night, 
Tearing along at breakneck speed, 
Barking his great delight. 
Gee! but I miss his friendship, 
And life's looking pretty grim, 
Since that stub of a tail stopped wagging, 
And I lost my old dog, Jim. 

A. R. 
* * * 

If you are fond of dogs, don't fail to 
listen to those fine dog chats. Don Carney 
has a fund of wonderful dog stories and 
he knows how to tell them. He also gives 
you good advice about your dog. If you 
don't own a dog already, you'll want to 
own one after listening to Don Carney. 

* * * 

The Radio Rialto 
MAYBE I'M RIGHT 

The radio business looks as though it's 
picking up around New York, judging 
from the auditions which are scheduled 
at advertising agencies. I have given five 
during the last three weeks, and three of 
them are really excellent prospects for 
Fall. Isn't that jolly good news? . See 
where the Gulf Refining Company at last 
made up its mind about going on the air. 
By the time this reaches print it will al- 
ready have made its bow to the air audi- 
ence, with Will Rogers as the main at- 
traction. Of course, I knew the Gulf Re- 
fining people were air -minded, as they 
had been considering a mighty fine pro- 
gram arranged by friends of mine. This 
particular program was on the air for a 
few months and created a tremendous 
amount of interest among business execu- 
tives and laymen, and in my humble opin- 
ion would have made a far more appro- 
priate program for the Gulf Refining 
Company than its present layout, although 
I do not wish to decry the work of Mr. 
Will Rogers. It is very hard to convince 
clients that a good sustaining program 
which has proven its worth will some- 
times please listeners much more than a 
big name... . 

BREWERIES KEEP QUIET 
Up to now the big breweries have not 

fallen for an ether build -up, with the 
single exception of Pabst's, which after 
all, is an old program and only had to 
do a continuity switch. Probably the 
Fall will see a change, at least Dame 
Rumor hath it so. . Ben Alley has a 
commercial on WEAF, the Orbach pro- 

gram, Tuesdays and Thursdays, 7 :30 p.m. 
Local only. Ben has changed his style 
of singing; quite a radical transition, from 
an honest -to- goodness tenor to a croon- 
er.... Helen Nugent is still warbling at 
the Paramount Grill at this writing... . 

Ran into John Fogarty yesterday on 
Broadway. This Irish lad has everything; 
he's good -looking, has a swell disposi- 
tion, a charming smile and a great voice. 
Why he hasn't been sold commercially 
is a mystery to me. If you like good sing- 
ing, tune in on this boy each Monday, 
Wednesday and Friday at 12:15 p.m. and 
Saturday evening at 11 :15, WJZ and net- 
work.... Harry Frankel is spending the 
summer in Richmond, Indiana, his home 
town, and broadcasting once a week from 
WKRC, Cincinnati, over the Columbia 
network. Harry, as you probably know, 
is Singin' Sam, the Barbasol Man. . . . 

THAT BLESSED EVENT 
Mae Questel, the original Betty Boop, 

is expecting the stork to arrive at any 
minute ; her place on the air is being 
taken by a young lady with the biggest 
blue eyes I ever saw; don't know her 
name, but she sure sounds like Mae, when 
she does the "Betty" stuff ... When you 
hear the boyish voice paging Philip Mor- 
ris on the Band of Famous Brands pro- 
gram, over an NBC -WEAF network each 
Monday, at 8:45 p.m. and each Wednes- 
day and Saturday at 9 :00 p.m., please 
don't think it is that of an actor, because 
it's not -it is the voice of a real page- 
boy, little Johnny, and he gets paid well 
for paging a man he never finds ; his cry 
of "Paging Philip Morris" is the opening 
and closing signature of the program; 
rather a novel idea, what? . The Na- 
tional Vaudeville Artists have just finish- 
ed their annual drive ; it seems to me that 
here is a worthy cause which should be 
helped by the radio moguls. Why don't 
they broadcast an appeal to the public of 
the nation, calling their attention to the 
fact that the vaudeville artists, who have 
always contributed their talents to other 
worthy causes, are now in need of aid 
themselves? For some reason best known 
to themselves, a certain clique is trying 
to put the N.V.A. away in mothballs, but, 
in spite of all the propaganda against it, 
the dear old organization seems to come 
back each year a little better than ever.... 
Glen Gray has sent out an intriguing an- 
nouncement of the opening of the Glen 
Island Casino, in New Rochelle, N. Y., 
where his Casa Loma Orchestra will play 
during the summer. The water looks al- 
luring, as pictured in his folder, and if 
his music is half as good as the picture 
looks, it's quite likely I'll be there, if we 
get any hot weather. . The Octavus 
Roy Cohen program, "The Townsend 
Murder Mystery," finishes on May 13th, 
and a new production will open May 15th, 
with Everett Marshall and Al Mitchell's 
band; this series is sponsored by the 
Westinghouse Electric and Manufactur- 
ing Company: three times weekly, Mon- 
days, Wednesdays an Saturdays, at 7:15 
p.m. over WJZ, with a re- broadcast for 
the Coast at 11 :15 p.m... . 

RUDY VALLEE STILL . AT IT 
You've got to give Rudy Vallee credit 

for giving' the air -public a good variety 
entertainment ; this week I heard dance 
music and crooning. comedy and drama. 
musical comedy and opera; jolly good, I'll 
say! ... The Radio Guild summer season 
has been inaugurated, and will continue 
for the next few months under the able 
direction of Vernon Radcliffe.... Louis 

Sobol, well -known Broadway columnist 
and air -news -caster, eloped with his pres- 
ent wife fourteen years ago; the date was 
April 27th.... Too bad that as soon as 
Myrtle Vail recovered from her auto ac- 
cident the Wrigley program went off the 
air ; however, it will probably return in 
the Fall.... Burns and Allen are back 
from Hollywood.... Al Jolson will return 
to the air via WABC in a couple of Sat- 
urdays, and what is more, Al will turn 
Hawaiian on us, singing with one of those 
hula -hula bands. Haven't heard yet 
whether he intends to wear a grass 
skirt. . . . And so, George Hicks, NBC 
announcer, who recently became a proud 
papa, admits that he is a bookworm. 
When he's not announcing, or warming 
the baby's bottle, George has his nose in 
a book ; among his favorite authors are 
Sherwood Anderson, Turgenev, and Er- 
nest Hemingway. He told me once he 
liked my stuff, poems and all. . . You 
may not know that Welcome Lewis was 
born in Hollywood and that her first pub- 
lic appearance was made at the age of 
twelve at Grauman's Million Dollar Thea- 
tre in Los Angeles, and that's not so very 
long ago, either.... Irene Taylor is tour- 
ing New England with Mal Hallett's 
band. . Lee Wiley, the songstress, is 
posing for McClelland Barclay. ... My 
old pal Artie Collins, is playing at the 
Hotel La Salle, Chicago, with his orches- 
tra. Sara Lee is still with the outfit... . 

And now I think it's time to do a biogra- 
phy of a rather remarkable person.... I 
mean Frank Black, Music Director, of 
the National Broadcasting Company. 

* * * 

Biographical Brevities 
About Frank Black 

Born in Philadelphia, the City of Broth- 
erly Love, of Quaker stock, Frank Black 
was destined by his parents to a solid 
business future in the dairy profession, 
but fate willed otherwise. The chief musi- 
cal director of the National Broadcasting 
Company did not have many opportunities 
for musical expression during his forma- 
tive years ; all his inclinations in that di- 
rection were sternly repressed. But in 
spite of his Quaker upbringing, he man- 
aged to study piano, and after he left 
Haverford College, a Quaker institution 
near Philadelphia, where he studied chem- 
istry, Frank took up his studies with 
Jose ffy. 

At the age of sixteen he had conducted 
his first orchestra, and there was born the 
germ of his ambition, to be a great con- 
ductor. For twenty -three years he carried 
on and finally arrived. He came to New 
York from his home in Philadelphia to 
study the piano seriously with the great 
maestro, Rafael Joseffy; he became the 
master's favorite pupil and remained with 
him until his death in 1915. Then Frank 
took the job of conducting a musical 
comedy orchestra at a New York theatre. 
This was the beginning of his new career 
and it was also the beginning of a new 
style of popular music which Frank Black 
developed to its present high point -the 
blending of voices and instruments, so 
that one may take the place of the other 
without noticeable difference in the tonal 
effect produced. After a period of season- 
ing as assistant director under Erno Rapee 
at a Philadelphia picture palace, he was 
editing Rhythmodic Classics for a music 
publishing firm. Here he met the Revel- 
lers for the first time, and together they 
perfected orchestral harmonizing. 

I first met Frank Black in 1927 and 
had a short period of work with him on 
the Palm -Olive program. I realized then 
what a dynamic personality this man had. 
He is full of a tremendous energy and 
has a marvelous capacity for creative 
work. During a normal week he conducts 
orchestras ón a half -dozen big programs, 
each requiring from two to four hours of 

(Continued on next page) 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO WORLD May 13, 1933 

PERSONALITIES 
Phillips H. Lord has found that "13" 

has been his lucky omen. He was born 
on the 13th of July. There are 13 letters 
in his name and there are 13 members in 
his Seth Parker company and Lord al- 
ways signs important contracts on the 
13th. 

* * * 

The current Old Gold program, featur- 
ing Fred Waring's Pennsylvanians Or- 
chestra, which just concluded its original 
contract has renewed its broadcasts with 
the WABC- Columbia network for an- 
other thirteen weeks. This weekly fea- 
ture is presented over a nationwide net- 
work of fifty -eight stations. 

* * * 

Sigmund Spaeth can't help being a tune 
detective. His father, Adolph Spaeth, 
was a German Lutheran minister and 
composer of hymn tunes. His mother, 
Harriet Reynolds Krauth, was editor of 
the Church Book, and also was musically 
gifted. Spaeth's sister, Carola, is a 
pianist and his brother, J. Duncan Spaeth, 
a professor of English at Princeton Uni- 
versity, has musical and dramatic talents. 
Sigmund Spaeth is also a sports author- 
ity. He has been radio commentator at 
intersectional football games, he an- 
nounced the Walker -Greb fight, and he 
has described the international tennis 
matches at Forest Hills, L. I. 

* * * 

Forty -five weeks a year on the air for 
eight years, and with an average of six 
half -hour shows in each of these weeks, 
Charlie Hamp now concludes he is just 
rounding out his 1,080th hour of broad- 
casting. 

Long cited as the highest salaried non - 
network star on the airlanes, Charlie's 
one -man radio show on WBBM, the Red 
Star "Happyeast" program daily except 
Sunday, at 10:15 a.m., is now bringing 
him approximately two dollars for every 
hour of experience he has piled up. 

Another interesting sidelight on Hamp 
is that he never uses a line of continuity. 
All of his conversation with the listeners 
is adlib. He never has a sheet of music 
before him at the piano, and he never 
repeats a program. 

* * * 
"Mitzi Green in Happy Landings" is 

the title of the newest attraction to be 
broadcast over WBBM on a two -a -week 
schedule. Little Mitzi, darling of the 
movie -going public, will be heard in this 
series of semi- dramatic transcription pro- 
grams every Wednesday and Friday from 
6 to 6 :15 p.m. The series is sponsored 
by Ward Baking Company. 

* * * 

Harry Reser, NBC banjoist, whose cor- 
respondence course in banjo playing is 
popular throughout the world, says a sta- 
tistical survey of his "school" shows that 
prisoners, sailors and boys in love are his 
biggest groups of pupils. He also has sev- 
eral Chinese, and a man in New Zealand 
enrolled in his remote control plunking 
classes. 

* * * 

Welcome Lewis, contralto, pulled a fast 
one on her accompanying orchestra the 
other night during rehearsal. Welcome 
insisted the violinist was not playing his 
notes correctly. 

"You can have the fiddle if you can do 
better," the fiddler insisted. 

Welcome picked up the violin and 
showed him how. She then confessed to 
the bandsmen that she played violin in 
vaudeville and in several orchestra pits, 
and has studied the instrument since 
childhood. 

* * * 

Will Cuppy and Jeanne Owen are light- 
ning quick on that "Just Relax" program 
over NBC networks because they're on 

their feet at the microphones during their 
fifteen -minute "sparring match." And al- 
though their slogan is "Just Relax" the 
humorists never sit down for a moment. 
They step to and from the microphone 
between each sally. 

* * * 

Jeannie Lang, baby- voiced singer, and 
Annette Hanshaw, blues singer, when not 
singing over NBC networks see a lot of 
each other over luncheon tables and at 
movies. The other night Jeannie Lang 
suffered a sudden attack of laryngitis. 
Tom Howard, comedian of the Musical 
Grocery Store program, was at the studio, 
so were Harry Salter and his orchestra. 

Suddenly Annette Hanshaw appeared, 
out -of- breath and explained what had 
happened to Jeannie. She had Jeannie's 
music with her and offered to go on. A 
five -minute rehearsal followed and the 
blonde singer went on with the show. 

* * * 

Jack Benny, comedian, heard on the 
Chevrolet program, estimates that he re- 
ceives about 150 scripts a week from lis- 
teners, who think he ought to use them, 
because "friends tell me it's a riot." Benny 
so far, has returned about 150 manuscripts 
a week. 

* * * 

Leon Belasco speaks seven languages, 
was born in Russia, has lived in China, 
Japan, the United States and Europe, 
and conducted orchestras in Hollywood 
and aboard the S. S. Leviathan. . 

"Skippy," the cartoon kid brought to life 
via CBS, has something new to boast 
about . his boss and creator, Percy 
Crosby, has been commissioned a reserve 
major in the U. S. Marine Corps. . . 

Mary McCoy, pretty blonde soprano heard 
in the new "Evening in Paris" series, is 
about the only artist in the world who 
ever paid admission to sing at the Metro- 
politan Opera House.... She forgot her 
season pass.- She substituted for a 
stricken singer. . . . Agnes Moorehead, 
featured in a dim -wit dramatic role of 
the same series, is known as radio's "Dr. 
Jekyll and Mrs. Hyde" . she has 
played more than a score of roles rang- 
ing from old men to cockney maids... . 

" Snooney" of "Snooney and Her Dog," in 
the CBS Five Star Theatre, received a 
gangling blood -hound pup t a g g e d 
"Snooney" from an appreciative fan. 
When she inquired what the pup might 
grow up to be, Dr. Seuss, the cartoonist, 
contributed a caricature resembling an 
airedale horse. 

* * * 
The old assumption that broadcasting 

is ruinous to box office receipts has re- 
ceived a decided set -back from Tosca- 
nini's current Beethoven Cycle with the 
New York Philharmonic- Symphony Or- 
chestra. Scheduled purposely for the five 
Sunday afternoons, the regular broadcast- 

Station Sparks 
(Continued from preceding page) 

rehearsing; he selects the music and 
builds thee programs, makes special ar- 
rangements of a dozen or more songs and 
instrumental numbers, rehearses the Re- 
velers and accompanies them on the piano, 
interviews scores of musicians, supervises 
a dozen other broadcasts, hears many 
auditions, holds dozens of conferences 
with NBC program board officials, and 
occasionally eats and sleeps. 

He has been married for several years. 
Is very good- natured and has a quick wit. 
Has thick black gray- streaked hair. Black 
eyes, snapping with energy. High cheek 
bones. Is 39 years old. 

ing period for the concerts over WABC 
and a coast -to -coast Columbia network, 
the Beethoven programs have set a new 
high in attendance for the entire season. 

"The signal success of the Philhar- 
monic's current Beethoven Cycle stands as 
incontrovertible evidence that the music - 
loving public refuses to accept any sub- 
stitute for performances 'in the flesh, 
says Arthur Judson, manager of the or- 
chestra. "During the trying days of the 
past few years when the depression has 
affected the box office receipts of the con- 
cert hall, as it has of every other enter- 
prise, the tendency has been to lay the 
blame on radio as the detracting influ- 
ence. 

"Yet all of our Beethoven programs 
have been broadcast over a nationwide 
Columbia network, and we have been 
forced to hang out the S.R.O. signs on 
the Sundays of the Cycle's duration. While 
the radio serves an invaluable purpose in 
bringing the art of Toscanini and the 
Philharmonic- Symphony Orchestra to the 
millions throughout the country who 
could never otherwise be privileged to 
enjoy it, the attendance at the current 
performances proves that broadcasting 
can not replace the concert hall. Radio 
is an adjunct to the concert field; it is a 
mistake to consider it in any sense a 
competitor." 

* * * 

Al Bernard, minstrel, has collected 
songs for fifteen years. He has one of 
the largest song libraries of any radio 
artist, using a huge room in his West 50th 
Street apartment to store the music. 

* * * 

Tom Howard, comedian, lives in Red 
Bank, N. J., but there's no front yard to 
his home that faces the Shrewsbury River. 
The result is that frequently when Tom 
sees a boat he likes, it comes chugging to 
the front door. There now are six boats 
anchored there. 

* * * 

Frank Crumit and Julia Sanderson, 
NBC duo, rehearse their broadcast num- 
bers while motoring. They drive down 
from Springfield, Mass., each Tuesday for 
their program and sing their duets during 
the entire 150 -mile drive. 

* * * 

Jane Pickens, NBC star, once sang as 
"Miss Incognito" over WSB, Atlanta, 
when she went home to Georgia during 
a vacation from Curtis Institute of Phila- 
delphia, where she received her vocal 
training. 

* * * 

Bottle, the butler for Phil Baker, the 
Armour Jester, heard over a network 
every Friday at 6:30 p.m., PST, partici- 
pated in the first broadcast at sea from 
the Leviathan. The stunt, staged in 1931, 
was an RKO "Theater of the Air" feature 
which attracted world -wide attention. 
Bottle in real life is Harry McNaughton, 
veteran of more than twenty years on the 
American stage. He had appeared as 
(unpaid) guest artist on many radio bills 
before he landed his present real -money 
job with his old friend, Phil Baker. 

* 

WHAT YOUR NBC ARTIST LIKES 
TO DO WHEN HE GETS TIME. 
JIMMY MELTON cooks. JEAN 
SARGENT plays poker. . . PHILLIPS 
LORD sails a boat.... KELVIN KEECH 
drives his car. . . PIC MALONE AND 
PAT PADGETT hunt and fish. . . . 

LOWELL THOMAS rides a horse. . 

B. A. ROLFE yachts.... EDDIE CAN- 
TOR goes to California. . . . ROBERT 
SIMMONS stays in the country. . 

FRANK PARKER plays polo.... FORD 
BOND eats. . JACK PEARL tells 
yarns.... RICHARD GORDON carpen- 
ters... . SIGMUND SPAETH goes to 
Europe. . . . FRANK MUNN rides a 
police boat.... ANDY SANNELLA visits 
his farm in Indiana and works his "ham" 
set. . . . WALTER DAMROSCH land- 
scape gardens.... CARVETH WELLS 
writes a book. 
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RMA Convention Set 
for June 6 in Chicago 

Plans for the Ninth Annual Radio Man- 
ufacturers Association Convention June 
6th at the Stevens Hotel, Chicago ; pro- 
jects for stabilization of the industry and 
for events to stimulate radio interest and 
promote sales next fall, were approved by 
the Board of Directors at a special meet- 
ing at Chicago. President Fred D. Wil- 
liams presided. There were meetings also 
of receiving set, parts and other industry 
groups. 

President Williams and the executive 
Committee were authorized to proceed 
with plans for an outstanding radio event 
next fall which will promote interests of 
broadcasters, jobbers and dealers as well 
as manufacturers. It is planned to make 
announcement of details of the fall event 
at the convention in Chicago. 

RMA Votes Non -Support 
of Garden Radio Show 

RMA members are being advised that 
the Association's Board of Directors has 
carefully considered the proposed elec- 
trical and radio public show scheduled in 
September at Madison Square Garden, 
and has voted unanimously against spon- 
soring or supporting the Madison Square 
Garden show. 

While RMA members are left free to 
make their own decision regarding exhi- 
bition in the Madison Square Garden 
show, members are being advised of the 
adverse opinion of the RMA Board. 

NEW STORES PROSPER 
Although opened only a few weeks ago, 

The Cut -Rate Radio Stores at 79/ Cort- 
landt Street, N. Y. City, are fast pushing 
to the front as one of the most progres- 
sive stores in the district. They are now 
fully equipped to instal various types of 
automobile radio receivers and are one 
of a few who make a specialty of mod- 
erate- priced receivers of this type. 

TRADIOGRAMS 
By J. Murray Barron 

During the past few months consider- 
able ac -dc receivers have been shipped 
to foreign countries. For those familiar 
with the conditions and ways of the folk 
from other lands there is some excellent 
business waiting. In six specific cases 
the manufacturers since the first of the 
year made good contact and in two in- 
stances made numerous other shipments 
as repeat orders. The prices are neces- 
sarily low, but the risk is nil, as the trans- 
actions are for cash. Naturally if the 
business is done as a strictly mail order 
one, better prices may be obtained, yet 
the short cuts are often preferable. 

* * * 

The Powertone line of short -wave re- 
ceivers is now in production on a basis 
to fill all orders in the next few weeks. 
The ac -dc Universal Short -Wave Re- 
ceiver with Hammarlund parts is the lat- 
est addition to the line and is a three - 
tube job, using 43, 78 and 25Z5 tubes. 
Under favorable conditions loudspeaker 
reception may be expected. The receiver 
uses the latest Octo -form short -wave 
coils and covers from 15 -200 meters. 
Additional coils to cover higher wave- 
lengths may be had. All nationally - 
known parts are used. These receivers 
are being merchandised exclusively by 
Try -Mo Radio Co., 85 Cortlandt Street, 
N. Y. City. They may be had in kit form 
or wired. 

To those who are interested in a small 
ac -dc, especially the four -tube model, it 
is well to know that Postal Radio Corp., 
135 Liberty Street, N. Y. City, announces 
that it will continue to merchandise this 
receiver, fitted for battery operation, 6- 
volt and Delco systems, notwithstanding 
that new models have been added. That 
the market is still very large for the 
smaller model on account of its extreme 
compactness is very evident from the 
sales from all sections of the country. 

Car Radio, With and 
Without Remote Control 

The mounting of a receiver has been 
much simplified, together with the simpli- 
fication of the receiver itself. The photo- 
graph herewith shows two methods of 
mounting the Postal 5 -tube universal super- 
heterodyne in the car. Fig. 1 illustrates the 
mounting on the dash board whereas Fig. 2 
shows the mounting on the instrument panel. 
The set has been been designed especially 
for easy mounting. In each case two mount- 
ing brackets are necessary, but these are 
made to fit the set exactly. There are only 
two small holes to drill in either case. It 
does not require an engineer to do the 

mounting, for anyone who can drill a hole 
and who can mount a bracket can do the 
job. Once the set has been mounted and 
connected, it only takes five seconds to dis- 
connect it for use elsewhere. 

The circuit can be arranged to work on 
110 volts, a.c. or d.c., on 220 volts, a.c. and 
d.c., on 32 volts, and on batteries. Hence it 
is truly universal. When the set is used in an 
automobile the car storage battery is used 
on the heaters, and the plates are supplied 
either by a battery or a B battery elimina- 
tor, whichever is available. The set can 
also be used on a motorboat. 

U. S. Licensing of S -W 
Auto Sets is Opposed 

Formal protest was made to the Mer- 
chant Marine, Radio and Fisheries Com- 
mittee of the U. S. House of Representa- 
tives by Radio Manufacturers Association, 
Inc., against a bill by Representative Lud- 
low, of Indiana, (D.), proposing restric- 
tion on short -wave sets in automobiles. 
The bill proposes to require licensing by 
United States Attorneys throughout the 
country of short -wave sets used in .auto- 
mobiles. 

The RMA has not opposed similar legis- 
lation for licensing of short -wave sets by 
state police authorities, but is objecting 
to the plan of the Ludlow bill. The bill 
also is opposed by the Federal Radio 
Commission and other radio interests. 

MARCH TAX $149,859.66 

Internal Revenue Bureau collections 
during March of the Federal five per cent. 
excise taxes on radio and phonograph 
records amounted to $149,859.66, according 
to an official statement. The March tax 
collections on mechanical refrigerators 
were $125,340.70. 

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

Willard Thiel. Valders, Wisc. 
Nelson Keller, Bo No. 72, Hahnville, La. 
M. Curry, Curry's Radio Service, 1400 Laurel 

Ave., Knoxville, Tenn. 
D. W. Schunight, 2312 Rosenew Drive. Box 224D, 

R.R. No. 9, W. Toledo. Ohio. 
J. P. Ritchey, City Organizer, 509 West King 

Street, Lancaster. Penna. 
F. W. Larson, 2215 Lenox Ave., Detroit, Mich. 
Norman H. Speight, 83 Cavell Avenue, Toronto. 

Ont.. Can. 
E. F. McNutt, 18 Pasadena Avenue, Youngstown, 

Ohio. 
B. C. Halley, 811 19th Street, Denver. Colo. 
John Tipton, 1715 E. 13th Ave., Denver, Colo. 
Kemper N. Venis, 308 E. 7th Street, Bloomington, 

Ind. 
L. B. Vernon, 211% Orange Ave., Fort Pierce, Fla. 
Wm. H. Scott, Jr., 105 N. 7th Street, Bangor, Penna. 
A. N. Duckworth, 1 Summer Court. Westboro. 

Mass. 

CORPORATION REPORTS 
Arcturus Radio Tube Company. Report for the three months ending March 31, a net profit after expenses. depreciation and other charges, $1,207, compared with a net loss of $124.000 for the same quarter of 1932. The company has liquidated all notes and paid all obligations other than current bills. as stated at the annual stockholders' meeting. Emanuel 1)iebitch was elected a director to succeed William De L. R. Anderson. 

Quick- Action 
Classified 

Advertisements 
7e a Word -í1.6t Minimum 

Cash With Order 

BEAUTIFULLY mounted 5 x 7 enlargement. Send 10e with negative. J. Braff, 1475 -W, Grand Con- course, New York, N. Y. 

URUGUAY STAMPS -100 different stamps, 81.00. 200 different stamps, $3.50. Stamps will be shipped direct from Uruguay. Heriberto Meyer, care 
York 

Radio World, 145 West 45th St., New 

NEW RADIO AMATEUR'S HANDBOOK, 180,000 words, 207 illustrations, 218 pages (10th edition, issued 1933). Issued by the American Radio Relay League. Price, $1.00 per copy. Radio World, 145 West 45th Street, New York, N. Y. 

www.americanradiohistory.com

www.americanradiohistory.com


22 RADIO WORLD May 13, 1933 

FIRST TENANT 

HAS OFFICE IN 

RCA BUILDING 
The first tenants in New York's newest 

skyscraper -the 70 -story RCA Building in 
Rockefeller Center -have moved into the 
towering structure. The field offices of 
Todd, Robertson, Hodd Engineering Cor- 
poration and Todd & Brown, Inc., build- 
ers and managers for the entire Develop- 
ment, have just been transferred from the 
old brownstone house at 20 West 49th 
Street, New York City, to the second 
floor of the RCA Building. 

Offices in the building previously had 

DIAMOND 
PARTS 

Tuned Radio Frequency Sets 

FIVE -TUBE MODEL 
A -C operated circuit, 50 -60 cycles, 105 -120 volts, 

using two 58 t -r -f stages, 57 power detector and 
47 output, with '80 rectifier. Three gang shielded 
condenser and shielded coils in a sensitive, selective 
and pure -tone circuit. Dynamic speaker field coil 
used as B supply choke. Complete kit of parts, 
including 8" Rola speaker and all else (except 
tubes and cabinet). Cat. DSCR @ $15.05 
Wired model, Cat. D5CW (less cabinet) @ 17.15 

Kit of five Eveready -Raytheon tubes for this 
circuit. Cat. DST 447 

FOUNDATION UNIT, consisting of drilled metal 
subpanel, 133' x 8% x 2g "; three -gang Scovill 
0.00035 mfd., brass plates, trimmers, full shield; 
shields for the 58 and 57 tubes; six sockets (one 
for speaker plug); two 8 mfd. electrolytic con- 
densers; set of three coils. Cat. DSFU S.1s 

Super Diamond parts in stock. 

FOUR -TUBE MODEL 
The four -tube model is similar, except that then 

is one stage of t -r -f, and a two -gang condenser 
is used. Tubes required, one 58, one 57, one 47 
and one '80. Complete kit, including 8" Rola dy- 
namic speaker (less tubes, less cabinet). Cat. 
D4CK $13.58 

Kit of four Eveready- Raytheon tubes for thin 
circuit. Cat. 4D.TK $3,89 

FOUNDATION UNIT, consisting of drilled metal 
plated subpanel 13% x 2'/s x 7 "; two -gang 0.00035 
mfd. SFL condenser; full shield; two shields foe 
58 -57; center - tapped 200 -turn honeycomb coil; five 
sockets (one for speaker plug); two 8 mfd. electro lytics; set of two shielded coils; 20 -100 mmfd 
Hammarlund equalizer for antenna series con denser. Cat. D4FU $5.48 

INDIVIDUAL PARTS 
Travelling light ver 

nier dial, full - vision 
6 -to -1 vernier, pro 
jetted indication pre 
vents parallaxe takes 
3a" or 14" shaft; dial, 
bracket, lamp, escutch 

stir!, 

4 

? 

9 eon. 
0 -100 for 5 -tube Dia 

ms mond, Cat. CRD -0, 
s..ti. 

100 -0 for 4 -tube Dia 
mond, Cat. CRD -100 
@ 50.. 

1If di11al is desired fo, 
other circuits state 
whether condense' 

closes to the left or to the right.] 
8 mfd. Polymet electrolytic, insulating washers, 

extra lug. Cat. POLY -8 fi $0.45 
Three 0.1 mfd. in one shield case, 250 volt d -c 

rating. Cat. S -31 @ JS 
Rola 8" dynamic for 47 with 1800 ohm field 

coil tapped @ 300 ohms. Cat. FP @ $.11 
2 coils for 4 -tube. Cat. DP @ N 
3 coils for St -ube. Cat. DT @ 1.35 

DIRECT RADIO CO. 
143 WEST 45th STREET 

NEW YORK, N. Y. 

been restricted to rough wooden con- 
struction shanties on the mezzanine floor 
level and various workmen's commissary 
shacks. Desks, chairs, typewriters, steel 
filing cabinets and a telephone switch- 
board have now transformed the gleam- 
ing, freshly -plastered space along the 49th 
Street side of the second floor into an 
active business office. 

Scaffolding Removed 
During the remainder of April work 

will be pushed forward vigorously to pre- 
pare the RCA Building for other tenants. 

At present more than a thousand me- 
chanics and workmen are finishing up the 
interior. Other hundreds are engaged on 
the British Empire Building and La Mai - 
son Francaise, which occupy the Fifth 
Avenue front of the block, and on three 
elements of Rockefeller Plaza -the new 
private street cutting north and south 
across the central block, the Sunken 
Plaza directly east of the street, and the 
wide Promenade leading from Fifth Ave- 
nue into the Plaza. 

Already the Sixth Avenue entrance to 
the RCA Building is assuming its fin- 
ished appearance. The scaffolding has 
been removed in the loggia that is orna- 
mented by Barry Faulkner's huge enamel 
mosaic, and its brilliantly colored design 
attracts hundreds of passersby daily. 

New Sidewalks 
Preparations are being made to lay 

new sidewalks on the 49th and 50th 
Street sides of the RCA Building and on 

TROUBLE SHOOTER'S 
MANUAL, Nos. I and II 

Having assembled 2,000 diagrams of commercial 
receivers, power amplifiers, converters, eta, in 
1,200 pages of Volume No. 1 of his 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- inclusive in- 
formation on the circuits covered. 
Volume No. 2- Perpetual Trouble Shooter's Man- 

ual, by John F. Rider, Shipping weight f lbs. 
Order Cat. RM -VT ® 55.60 

Volume No. 1 (8 lbs.). Order Cat. RM -VO ® $5.11 
We pay postage in United States on receipt of 

purchase price with order. Canadian, Mexican and 
other foreign remittances must be in funds payable 
in New York. 

RADIO WORLD 
145 West 45th Street New York City 

LOOK AT YOUR WRAPPER 
You will see by the date thereon when your 
subsription for Radio World expires. If the sub- 
scription is about to run out, please send us 
renewal so that you will not miss any copies. 
Subscription Department, RADIO WORLD, 145 
West 45th St., N. Y. City. 

the 50th Street sicle and the Fifth Avenue 
front of the British Empire Building. 

Activity Increases 
The Rockefeller Center rental organi- 

zation announces that rental activity has 
been increased during the past few weeks. 
The daily quota of visitors to the Renting 
and Information Office at 620 Fifth Ave- 
nue continues high, ample evidence of 
the wide interest that is aroused at the 
prospect of the approaching completion of 
the central block of the project. 

AUTHOR CONSULTS PLAYER 
When in doubt as to the wisdom of put- 

ting an incident in the Vic and Sade skit, 
Paul Rhymer, NBC continuity writer who 
originated and writes the show, asks 
Bernardine Flynn as the final authority. 
Bernardine plays the part of Sade in the 
program. If he wants a youngster's opin- 
ion, he asks Billy Idelson who plays the 
part of Rush. Billy is very frank and does 
not worry about hurting people's feel- 
ings. Art Van Harvey (Vic) often sug- 
gests plots about which Rhymer builds 
episodes for the show. 

MORE RADIO TAXES KILLED 
Following defeat of a bill in the Con- 

necticut Legislature proposing a special 
10 per cent. "luxury tax" on radio, Radio 
Manufacturers Association, Inc., is ad- 
vised that a similar bill in the Missouri 
Legislature providing for a 2 per cent. 
special tax on radio has been killed and 
also that a similar "luxury tax" bill in the 
California Legislature has been stopped 
with prospects that it will die in corn- 
mittee. 

DICTIONARIES- STANDARD ENGLISH 

3LETTER WORDS 
or 4 LETTER WORDS 25c. both 
35c. Definition Stand. Eng. Words 
25c. Lists of words wi vint first 

prize in recent Gold -Medal, Princess Pat. Path- 
finder, Blapuick, Magnesia or Wheat) s Contest, 
@ 50e, 3 for 51.00. List first -prize winners in 
30 Contests, 25c. Copy of Contest Magazine, 25e. 

Dept. R.W. 
DeLONG AGENCY, Inc., Lafayette, Indiana 

SOLDERING IRON 
F R E E 
Works on 110 -120 volts AC or DC, power, 
50 watts. A serviceable iron, with copper 
tip, 5 ft. cable and male plug. Send 51.50 
for 13 weeks' subscription for Radio World 
and get these free) Please state if you are 
renewing existing subscription. 

RADIO WORLD 
145 West 45th St N. Y. City 

o 

op 

Two for the 
price of One 

Get. EXTRA, ene -year subscription for any One of these magazines! 
POPULAR SCIENCE MONTHLY. 
RADIO -CRAFT (monthly, 12 issues). 
RADIO INDEX (monthly, 12 issues), stations, programs, etc. 
RADIO (month)7, 12 issues; exclusively trade magazine). 
EVERYDAY SCIENCE AND MECHANICS (monthly). 
RADIO LOG AND LORE. Bi- monthly; 5 issues. Full station lists, cross indexed, etc. 
AMERICAN BOY -YOUTH'S COMPANION (monthly, 12 issues; popular magazine). 
BOYS' LIFE (monthly, 12 issues; popular magazine). 
OPEN ROAD FOR BOYS (monthly, 12 issues). 
Select any one of these magazines and get it free for an entire year by sending in a year's sub- 

scription for RADIO WORLD at the regular price, $6.00. Cash in now on this opportunity to get 
RADIO WORLD WEEKLY, 52 weeks at the standard price for such subscription, plus full year's 
subscription for any ONE of the other enumerated magazines FREE. Put a cross in the square next 
to the magazine of your choice, in the above list, fill out the coupon below, and mail $6 check, 
money order or stamps to RADIO WORLD, 145 West 45th Street, New York. N. Y. (Add $1.50, making 
V.50 in all, for extra foreign or Canadian postage for both publications.) 

four Name 

Your Street Address 

Qty State 

DOUBLE 
VALUE! 

If renewing an existing ce expiring subscription for RADIO WORLD, please put a cross in square 
at beginning of this sentence 

Q If renewing an existing or expiring subscription for other magazines, please put a cross in square 
at the beginning of this sentence. 

RADIO WORLD, 145 West 45th Street, New York. (Just East of Broadway) 
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BLUEPRINTS, COILS 
and CHASSIS 

FOR THE 

DIAMOND 
OF THE AIR 

FOUR -TUBE DIAMOND 
Extremely fine performance, including fetching tone quality, 

marks the Four -Tube A -C 1933 Diamond of the Air, blue- 
print of which is now available (half -scale). Many have been 
surprised that so much can be accomplished on a t -r -f set that 
costs so little to build. The circuit uses a two -gang 0.00035 
mfd. condenser. Special coils are required. The chassis is 

metal, 13.75 x 6.75 x 2.5 inches. 
Send $3.00 for six months subscription (26 issues) and get 

the blueprint, two official shielded coils and the drilled metal 
chassis free. Order PRE -D -4 -COMB. 

Analyzer Plug and 

976 

Adapters 
For constructing a 
set analyzer, an 
analyzer plug, to 
go into a receiver 
socket, is neces- 
sary. We offer the 

975 exclusive s e v e n- 
pin analyzer plug, 

977 plain long handle 
as illustrated, and 
three adapters 
that enable put- 
ting the plug 

connections into UX, UY and six-pin receiver sockets. 
The plug has 5 -foot 7 -lead cable. All four parts sent free on 

receipt of $6.00 for one -year's subscription (52 issues). 
Order Cat. PRE -ANPLAD. 

974 

RADIO WORLD and 1 " OO 
RADIO NEWS 1 

Get both of these magazines for one year for $7.00, although the reg- 

ular subscription price of Rum) WORLD alone is $6.00 a year and that 
of "Radio News" alone is $2.50 a year. Instead of paying $8.50 you pay 
$7 and you get 52 issues of RADIO WORLD (one a week) and 12 issues of 

"Radio News" (one a month). "Radio News" recently bought "Citi- 
zens Radio Call Book," and "Technical Review" and consolidated them 

with "Radio News." This offer at this combination price applies only to 

United States and possessions. Send $7.00 and order Cat. PRE -RWRN. 
To Canadian and other Foreign subscribers the combination price offer 

is at $8.50 for these two magazines. Order Cat. PRE - FOR -RWRN. 

RIDER'S MANUAL 
The standby of the service man is John F. Rider's "Perpetual Trou- 

ble Shooter's Manual," of which Vols. 1 and 2 have been published. 
Vol. 1 consists of 2,000 diagrams of commercial receivers, power am- 

plifiers, converters, etc. Total pages, 1200. 

Vol. 2 contains additional diagrams on the same basis as above, but 

in Vol. 2 there is no duplication of any of the diagrams printed in 

Vol. 1. 
To get Vol. 1 free, send $9.00 for 1g -year subscription (78 weeks) 

and order Cat. PRE -RM -1. 
To get Vol. 2 free, send $9.00 for lys -year subscription (78 weeks) 

and order Cat. PRE -RM -2. 

PHONOGRAPH MOTOR 
Allen -Hough synchronous phonograph motor, 78 revolutions per min- 

ute; takes up to 12 -inch records. Works from a -c line, 50 -60 cycles, 

105-120 volts. Equipped with felt- covered turntable. To start the 
motor give it a alight impetus. Fits into 3 -inch depth, hence handy 

for compact installations. Given free with 34 -weeks subscription at 
$4.00. Order Cat. PRE - PROMO. 

A -C, D -C SOLDERING IRON 
A serviceable iron that 

works on a -c (any fre- 
quency) and d -c, 105 -120 
volts. Sent free on receipt 
of $1.50 for three -months 
subscription (13 issues). 
Order Cat. PRE -SOLIN. 

`\n\1\\1=¡. 

FIVE -TUBE DIAMOND 
The Five -Tube A -C 1933 Diamond of the Air provides 

greater sensitivity than the four -tube model, also somewhat 
more selectivity, as a three -gang condenser is used. An in- 
fallible method of permanently suppressing oscillation is intro- 
duced, so that besides having a sensitive and selective set one 
will have a stable receiver. The tone is most excellent. Send 
$4.00 for 34 weeks subscription (34 issues) and get the blue- 
print, three shielded coils and drilled metal chassis free. 
Chassis is 13.75 x 9 x 3 inches. Order Cat. PRE -D -5 -COMB. 

0- 10,000 -Ohm Resistance Meter 
A 0- 10,000 -ohm ohmmeter and con- 

tinuity tester. A rheostat is built in for 
correct zero resistance adjustment. The 
unit contains a three -cell flashlight bat- 
tery. Supplied with two 5 -foot -long wire 
leads with tip plugs. Case is 4 -inch diam- 
eter baked enamel. Sent you for an or- 
der for one year's subscription for RADIO 

WORLD (52 weeks) at the regular rate of 
$6. Order Cat. PRE -500. 

We do not pay postage on resistance meter. Average 
postage 17c. 

DOLLAR SPECIALS 
R -F 

CHOKE 
COILS 

These coils have 50, 100, 200, 400 and 800 turns, 
diameter 1 inch, and are suitable for detector plate 
filtering, screen filtering, grid and plate loads, etc. 
The 50 is for short waves, 100 for television band, 200 

for broadcast band. 400 for high intermediate fre- 
quencies (450 to 300) and 800 for lower intermediate 
frequencies. Any four, or four of a kind, or com- 

binations not exceeding total of four, sent free on receipt of $1.00 for $ 
weeks trial subscription. Order Cat. PRE -4 -CH and state chokes de- 
sired, by quantity and number of turns. 

TWO BOOKS 

ANDERSON 
AND 

BERNARD 

"The Superheterodyne," by J. E. Anderson and 
Herman Bernard. A treatise on the theory and 
practice of the outstanding circuit of the day. 
Special problems of superheterodynes treated au- 
thoritatively. 
"Foothold on Radio." A simple and elementary 
exposition of how broadcasting is conducted, with 

some receiver circuits and an explanation of their functioning. Both 
books sent free on receipt of $1.00 for 8 weeks trial subscription. Order 
Cats. PRE- SH -FH. 

CHOICE OF 
PANEL TYPE 

METERS 

One meter sent free with each $1.00 trial sub- 
scription (8 weeks). Order Cat. PRE -MTR and 
add the number of the meter to the catalogue 
number. Any number of meters may be or- 
dered on the equivalent extended subscription 
basis. 

0.6 Voltmeter D.0 No. 326 

0.50 Voltmeter D.0 No. 337 

6 -Volt Charge Tester D.0 No. 23 

0-10 Amperes D.0 No. 338 

0.25 Milliamperes D.0 No. 325 

0.50 Milliamperes D.0 No. 350 

0 -100 Milliamperes D.0 No. 390 
0 -300 Milliamperes D.0 No. 399 
0-400 Milliamperes D.0 No. 394 

HANDY One grid condenser of 0.00025 mfd., with clips; 
one 5 -to -7 meg. fixed grid leak; one knob with 

PACKAGE OF id -inch shaft; one a -c cable and plug. All sent 

PARTS on receipt of $1.00 for 8 -weeks trial subscription. 
Order Cat. P E- HANPKG. 

SHIELDS 
FOR 57, 

58 TUBES 

Aluminium shields of the type specified by the 
tube manufacturers for sensitive circuits, so that 
the shield top fits snugly about the tube dome, are 
obtainable, six free on receipt of $1.00 for 8 weeks 
trial subscription. Order Cat. PRE- TUBSH. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 
(WE PAY POSTAGE ON ALL PRODUCTS LISTED ON THIS PAGE, EXCEPT OHMMETER). 
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NEW 
MODEL HIELDED TEST OSCILLATOR! 

AN improved modulated test oscillator, funda- 
mental frequencies, 50 to 150 kc, enabling 
lining up of intermediate frequency ampH- 

flere, t -r -f and oscillator circuits, is now ready. 
It is shielded in a metal box 9f, b" wide x eye" 
deep x 4y2" high. with beautiful Japanese finish. 
The test oscillator is obtainable in two models. 
one for a -c operation, the other for battery opera- 
tion. The same cabinet is used for both. 

The a -c model not only is shielded but has the 
line blocked, that is, radio frequencies generated 
by the oscillator cannot be communicated to the 
tested set by way of the a -c line. This to a 
necessary counterpart to shielding, and a special 
circuit had to be devised to solve the problem. 

The modulation in the a -c model is the a -c line 
frequency, 60 cycles, effected by using the line 
voltage on the plate of the tube. Besides a fuse 
there is a very high resistance between the shield 
cabinet and the a -c, a double preventive of line - 
shorting and application of a -c line voltage to the 
user. 

The oscillator is equipped with an output post. 
No ground connection need be used, as the cir- 
cuit is sufficiently grounded through the power transformer capacity to prevent body capacity 
effects in tuning. 

The frequencies are more accurately read than 
normal use requires, being never more than 2% 
off, and usually not more than 1% off, many 
readings being right on the dot (no discernible 
difference). The frequency stability Is of high 
order from 100 to 50 be. and somewhat less from 
100 to 150 kc. Zero beats are guaranteed at all 
frequencies. 

The oscillator was designed by Herman Bernard 
and is manufactured under the supervision of 
graduates of the Massachusetts Institute of Tech- 
nology. 

The test oscillator has a frequency - calibrated dial, 150 
to 50 kc, with 1 kc separation between 50 and 80 kc and 
2 kc separation between 80 and 150 kc. Intermediate 
frequencies are imprinted on the upper tier. Broadcast 
frequencies are obtainable on tenth harmonics (500 to 
1,500 kc). 

GUARANTY RADIO GOODS CO. 
143 West 45th Street, New York, N. Y. 

-r HE a -c model is completely self- operated and 
requires a 56 tube. The battery model re- 
quires external 22.5 -volt small B battery and 

1.5 -volt dry cell, besides a 230 tube. The use of 
1.5 volts instead of 2 volts on the filament increases the plate impedance and the operating stability. 

The battery model is modulated by a high - 
pitched note. Zero beats are not obtainable with the battery model. 
A -C MODEL, Cat. SHO -AC, lees 56 tube $7.68 

56 tube 76c extra. 
BATTERY MODEL, Cat SHO -B, less 230 tube, less batteries S7.118 

230 tube 98c ertra. 
Directions for Use 

Remove the four screws and the slip cover, in- sert the 56 tube in its socket, restore the cover and screws, connect the a -c attachment plug to the wall socket, and the a -c test oscillator is ready for service. 
For testing some particular set, follow the direc- tions given by the designer or manufacturer, In the absence of such directions, use the following method. Mentally affix a cipher to the registered fre- quencies on the lower tier (so 50 is read as 500, and 150 as 1,500), and net the dial for any de- sired broadcast frequency. Connect a wire from output post of test oscillator to antenna post of set. Leave aerial on for zero beata, off otherwise. At resonance the hum will be heard. Off resonance it will not be heard. For testing intermediate fre- quencies, connect the wire to plate of the first detector socket. The first detector tube may be left in place and bared wire pushed into the plate spring. The intermediates then are tuned for strongest hum response. If an output meter is used, tune for greatest needle deflection. 
The battery model is connected to voltage 9oureel as marked on oscillator outleads and fs used the WM. way. 

and "RADIO NEWS" 
RADIO WORLD 

BOTH FOR 
ONE Year $7.00 Canadian 

and Foreign 
MI extra 

You an obtain the two lading radie teehnital magazines 
that cater to ex earl menton, service men and students. 
the first and only national radio weekly and the lading 
monthly for one year cash, at a saving of $1.50. The 
regular mall subscription rate for Radie World ter ene 
year, a new and fascinating copy each week for 82 yanks 
Is $8.00. Seed in $1.00 extra, got "Radio News" else 
for a year-. new Issue each month for twelve months. 
Total, 64 Issues for $7.00. 
RADIO WORLD. 145 West 45th Street. New York, N. Y. 

BLUEPRINT 
62 . 7 Five -tube tuned radio frequency, 

A -C operated; covers 200 to 550 meters (broadcast band), with optional ad- 
ditional coverage from 80 to 204 meters, 
for police calls, television. airplane, ama- teurs, etc. Variable mu and pentode tubes. Order BP -627 @ 2Sc 

RADIO WORLD 
145 WEST 45th ST., NEW YORK. N. Y. 

PADDING CONDENSERS 

Bither es)scit 2. 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 bese, 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 98c. 
A sturdy, precision straight frequency line condenser, no end stops. 
The removable shaft protrudes front and rear and permits ganging with 
coupling device, also rase 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 ham Haramarlund's high quality workmanship and is suitable for precision work. it is a most excellent condenser for calibrated radio frequency test oscillators, any ire. quency region, 100 to 60,000 kc., hort -wave converters and adapters and TRF or Superheterodyne broadcast receiver.. Lowest loss construc- tion, rigidity; Hammarlund's perfection throughout. 
Order Cat. HO$ at Sae met 

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

Matched Combination of 
Dial, Condenser, Coil 

D ial obtainable with either of two 
o wner !sally divided scales w with 

frequency scale. 

Travelling light dial. bulb. escutcheon. 
6 -to -1 vernier, smooth aetian. Hub Is 
for % -inch shaft but ye -Inch reducing 
bushing Is supplied. This dial is obtaln - 
able with either type aumerleai scale 
1100 -0 is Illustrated) er with frequency - 
salibrated seals, marked 500 to 150. The 
frequency scale requires 0.00037 mid. eon. 
denser end 250 mierohenriee Inductance 
for the broadcast band, er 0.00037 mid. 
condenser and 20 mlll!henries Inductance 
for actual 500 to 150 Its. fundamentals. 

Cat. DJA D -8_180 for sendensers that 
Increase In capacity ebe turned to Tr 
the right. Seale, 0 -100 IOC 

Cat. OJAD -100 -0 for sendensers that 
Increase In capacity when turned to 

the left. Seale 100 -0 75C 

bratet. 
DJADF - Frequency call- 94c 

Cat. RFCH - (TH) - Heneyeemb soli 
of 20 milllhenries Inductance. Two ex- 
treme lugs for total winding. Cen- 
ter lug Is tap 

Cat. TRF- 250 -Rate frequency trans- 
former 2I/e -Inch diameter shield; primary and tapped secondary. Tn, may be used 
for oscillation la eathede lea of 5C 
beater tube 

Cat. WA- 14 -D -T we sans 0.00014 mid. short -wave condenser with tom -$1 96 pensators 
Cat. 01A-37-Single tuning condenser, 

compensator 
built In ; 0,00037 eaC 

Short -Wave 
Condenser 

Two -gang condenser for short- waves. 
Low minimum. Sturdy eonstruetlen. 
Ball raee at front and beet of 
Shaft. Compensators built le at side. 
Shaft is y. -Inch Aluminum plates. 
Useful with all standard make short- 
wave toils. % -lneh bushing supplied. 

DIRECT RADIO CO., 143 West 45th Street, NEW YORK, N. Y. 

NEW $2.65 
INTERMEDIATES 

465 kc. model is used 
in I1 -Tube Push -Pull 

Diamond 

Highest grade inter- 
mediate transformers, 
465 kc or 175 kc, with 
or without secondary 
center tap, just re- 
leased by Hammar- 
lund, use air -core 
condensers for tun- 
ing. 
The transformer is of the 
tuned primary -tuned sec- 
ondary type, with both 
plate and grid coils be- 
ing tuned by air -dielectric 
variable condensers of 
special design. These 
condensers are mounted 
on an Isolantite panel 
1 15.16 inches in diameter. 
The rotor is carried in 
single bearing in the 
Isolantite panel and con- sists of two circular and three semi- circular brass plates of 94 inch radius riveted to the rotor shaft. The stator, also of brass, consists of two circular and two semi -circular plates soldered to stator support roda which in turn are soldered in the bushings in the Iaolantite panel. Contact is made to the rotor plates by phosphor bronze spring under considerable tension. No locking device is neces- sary, as the tension of the contact spring is suffi- cient to maintain the setting of the rotor even where extreme vibration is present. A screwdriver slot is provided in the end of the rotor shaft to facilitate tuning. 

The use of these air variables practically elim- inates the variations in gain and selectivity in- herent in intermediate transformers in which the coils are tuned by means of adjustable condensers 
of the compression type using mica as dielectric. The transformers are pre -tuned to the desired fre- quency. List price, $4.50; net, $2.65 each. 
Guaranty Radio Goods Co. 

143 West 45th Street 

115 DIAGRAMS FREE 
115 Circuit 

Power Supplier 
Diagrams 

upplementing the 
Commercial Receivers 

Fe Rider's "Trouble Shooter's Manual." These 'choicest/4 diagrams of factory -made receivers. giving the manu- facturer'. Name and model number on each diagram, in- clude the MOST IMPORTANT SCREEN GRID RE- Csrvs as. 
The 11$ diagrams. each in black and white, on sheets 

$ x 11 inches. punched with three standard boles for loose -leaf binding, constitute supplement that must be obtained by all possessors of 'Trouble Shooters Manual," to make the manual complete 

Model Crosleye 20. 21, screen grid;aEveready series 50 screen grid; Erie 229 A. C. screen grid: Peering!' Electrostatic series: Philco 76 screen grid. Subscribe for Radio World for 3 months at the regular subscription rate of $1.50, and have these diagrams de- livered to you FREE! 
Present subscribers man take advantage of this offer. Please pit a cross here to tspedite eztendino vow, esbiration date, 
Radio World. 145 West 6th St., New Yark, N. Y. 

i 
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