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Cat. SSWD, illustra- 
ted; price $4.20 

Please remit 10% with all 
C. O. D. orders. 

Matched Tuning Unit 
For Coverage from 80 to 552.2 Meters 

SUPERB combination of expertly engineered products comprises the Roland Combination Matched 
Tuning Unit, consisting of a thoroughly shielded three gang tuning condenser, a vernier dial 
and three aluminum - shielded matched coils for screen grid tubes. With trimmers at minimum 

1 the coverage in frequencies is from 1,740 to 543 kc, or in wavelegnths, 172 to 552.2 meters. 
Besides, there is a tap on the secondary that may be used with a switch to afford coverage from 80 to 
200 meters. , 

The condenser has a steel frame, brass plates, and stator shields built -in. A separate steel shield 
encompasses the condenser (except at bottom) and has steel partitions for rotor shields. The capacity 
is 0.00046 mfd. Mounting facilities for both condenser and shield are provided. The shaft extends at 
both extremes, so dial reading in either direction may be used. The shaft is h inch and can be 
accommodated to 3a inch dial hub by use of a reducing coupler. The condenser has tension adjusters. 
Trimmer condensers are built in and are accessible to a screwdriver through small holes in the shield. 
SHIELDED CONDENSER alone (less dial) is Cat. SHSC @ $2.95 
VERNIER DIAL, with full dial equipment. Cat. VND @ $1.25 
SHIELDED CONDENSER WITH DIAL is Cat. SSWD @ $4.20 
REDUCING COUPLER, to use dials with % inch shaft. Cat. RDC @ $ .15 

THE set of three matched coils consists of three identical inductances 
for two stages of screen grid radio frequency amplification (235, 551, 
224, 236, 232 or Z22), and any type of detector. The tubing diameter 

is 1% inches. 

The primary is wound on top of the secondary, insulating fabric between. The primary and secondary terminals are 
brought out to lugs that protrude through the bottom of the aluminum shield base. Two 6/32 mounting screws, 
1 -11/16 inches apart. are riveted at bottom. A lßá inch diameter hole passes all lugs, or the assembly may be 
elevated from a panel by threaded bushings. The 80 meter tap is brougth out to a lug inside the coil, 

and there is an opening at bottom to bring a lead through. The terminals are designated P. B, G 

and - . P and B go to plate and B plus, except for antenna coil, where they go to antenna and ground. 

An aluminum screw cover fits snugly over the shield base. The shield is 2'/ inches in diameter and 
234 inches high, overall. The coils are designed for extremely high gain and can develop a 

sensitivity in a complete t -r -f receiver of better than 12 microvolts per meter, as high impedance 
primaries are used. The coils are matched by maintaining identical number of secondary turns and 
by keeping the axial length of the secondary windings identical by factory adjustment of spacing 
of the gap near top (illustrated). 
MATCHED SET OF THREE COILS FOR THE $.00046 MFD. condenser, with aluminum total shields, 
for coverage of more than the broadcast band with full secondary, and with tap to go down to 80 

meters. Order Cat. MSCC (three shielded coils at this price) @ $2.45 

MATCHED SET OF THREE COILS as above, for 0.00035 mfd. Cat. M35C @ $2.45 

SIX THREADED BUSHINGS for elevated mounting of coils above chassis, to avoid drilling the large 
hole. Order Cat. THRB (six at this price) $ .25 

COMBINATION MATCHED TUNING UNIT, consisting of the three -gang 0.00046 mfd. condenser 
with trimmers built in; condenser shield, set of three matched coils, with 5 -to -1 vernier dial of the 
travelling light type, (illustrated) including scale, escutheon, bracket, pilot lamp and knob. Order 
Cat. CMTU @ $&.65 

ROTARY SELECTOR SWITCHES 

Single knob actuates multiple cir- 
cuits and can't slip. Shaft totally 
insulated from everything. Single 
circuit. 4 taps and index. Cat. 
4 -1 -SW @ $1.05 
Two cirtatits, 4 taps and index for 
each. Cat. 4 -2 -SW @ $1.87 
Three circuits. 4 taps and index 
for each (fewer taps may be used). 
Cat. 4 -3 -SW @ $2.28 

These switches may be used for any purpose where 
single, double or triple circuits are to be worked, 
up to four different positions, and are suitable for 
all wave switching because the shafts are totally 
insulated. These are anti- capacity switches of the 
precision type. 

PARTS FOR 6 -TUBE AUTO SETS 
One special auto aerial $2.98 
One chassis . .75 
One box (chassis) 1.00 

One battery box 1.18 
One remote control 8.25 
One Magnavox dynamic speaker, 6 volt field coil 4.95 
One set seven suppressors for spark plugs 2.45 
Two shield blocks, three 0.1 mfd. in each block (both) 1.14 
One 0.0(1035 mfd. three gang condenser with trim - 

mars. built in 2.15 
One set of rolls (three for this prim) 1.50 
One push -pull Input transformer 1.05 
Eight 5 menu sockets .80 
One .00025 tond. .15 
One 2000 ohm pigtail resistor .20 
Two .25 meg. (both) .40 
One .5 meg. .20 
One .5 meg. .20 
One 20,000 ohm .20 
Five grid clips (all live) .10 
One 5 wire metal covered cable (live ft.) used as 

speaker cable .50 
One four wire metal covered cable (8 ft.) used as 

battery cable .80 
One 5 prong male plug. .15 
Four 8/42 parker screws .05 

(This set is covered by Blueprint 629 (Cat. BP -629 
@ 25c) and uses the automotive series tubes: three 
236 screen grid, one 237 asid two 238 pentodes in 
push -pull. The car storage battery is connected 
directly to heaters. See prices of tubes below.) 

175 KC B -P FILTER TRANSFORMER 
Doubly tuned fixed - frequency transformer, 
1 to 1 ratio, 175 kilocycles. Band pass filter 

characteristic. Tuning 
condensers across 
primary and secondary 
accessible. Aluminum 
shield (must be 
grounded) 2' /4 inches 
diameter, 2% inches 
high, removable bot- 
tom. For screen grid 
tubes. Order Cat. 
FF -175 @ $1.50 

Same as above, for 450 kc, Order Cat. 
FF- 450 @ $1.50 

PRECISION PARTS 
MIDGET POWER TRANSFORMER. for five -tube 
set, to handle three heater tubes. one 247 and 
one 280. Cat, MT T -5 @ $3.15 
MIDGET POWER TRANSFORMER. for six -tube 
set. to handle four heater tubes, one 247 and one 
280. Cat. MTF -6 @ $3.55 
8 MFD. WET ELECTROLYIC condenser for 
inverted mounting; washer and extra lug provides 
insulation from chassis for circuits with B choke 
in negative leg. Cat. LCT -8 @ S .65 
I WATT PIGTAIL RESISTORS, all resistance 
values. Mention Cat. PGTR and state resistance 
In ohms thereafter. Price S .20 
5 WATT 2,000 OHM resistor to drop maximum 
B to B pit 180 volts for plates of r -f tubes In 
any t -r -f set. Cat. 5 -W -2 @ $ .45 
POTENTIOMETERS: 400 ohms at 27c; 5.000 
ohms @ 95c; 25.000 ohms @ $1.25; 50.000 ohms 
@ $1.25; 100,000 ohms @ $1.25; 500,000 ohms 
e $1.25. 
POTENTIOMETER with a -c switch attached, 
10,000 ohms, for variable mu grid bias as volume 
control. Cat. POT -5 -SW @ $1.55 
WALNUT FINISH CABINET for midget seta. 
cut for 7 -inch cone; Cat. MDCB @ $4.90 
CHASSIS for 5 tube midget, fits in above cabinet; 
chassis Is 13% inches wide, 9% inches front to 
back; flaps front and back 3 inches high; drilled 
for socket and speaker plug and for volume control 
and switch at front. Cat. 5 -TCH @ $1.75 
CHASSIS for 6 tube midget. Cat. 6 -TCH @ $1.75 
TWO GANG 0.00035 MFD. straight frequency 
line condenser, brass plates; long li. inch shaft; 
nickled frame. Cat. DJA -35 @ $1.95 
DYNATRON OSCILLATOR, a -c operated; plug -in 
coils; 15 to 550 meters; built in filament trans- 
former; requires 90 volts B supply extra, which 
may be batteries. National vernier dial. Com- 
pletely wired, with tube. Cat. DN -OS @....$11.00 

The coils are fastened to aluminum screw 
'mamas into which the shield proper (not 
shown) fits snugly. Matched set of three 
coils. Cat. MSCC. or Cat. M- 35 -t'. to _.$2.45 

NEW SERIES 

F, ROLA 

DYNAMIC 

SPEAKERS 

FOR MIDGET 
OR CONSOLE 
SETS 

ROLA DYNAMIC SPEAKER, 1,800 ohm field coil, tapped 
at 300 ohms; field coil may be used as B supply choke and 
the 300 ohm section for biasing a 247 pentode. Output 
transformer for pentode built in. Diameter of cone, 7 

inches. Series F. 1932 model. Cat. RO -18 @ $4.50 
SAME AS ABOVE, except that cone diameter is 10.5 
inches, Cat. RO -18 -10 @ $5.85 
MAGNAVOX speakers of same specifications can be sup- 
plied at same prices. 
KELFORD 30 henry choke: stands up to 100 ma; in 
black shield case. Cat. KEL -30 @ 51.75 
KELFORD 15 henry B supply choke; 60 ma; unshielded. 
Cat. KEL -15 @ $ .95 
2.5 VOLT center tapped Ill. transf.. it amperes (will stand 
up to five heater tubes, when voltage Is 2.25 v). Cat. 
FLT @ $1.62 
HAMMARLUND 0.0002 mfd. variable condenser, junior 
ntidline; rotation is within 2 -inch diameter; for short 
waves. Cat. H -20 @ $1.35 
HAMMARLUND 60 mmfd. manual trimming condenser. 
Cat. H -00 @ S .79 
HAMMARLUND 20.100 MMFD. EQUALIZERS: adjusting 
screw works in a threaded brass stud, so excess force can- 
not damage the unit. Cat. 3 -EQ -100 (price is for 
three) $ .60 
THREE 0.1 MFD. condensers in one shield case; black 
lead is common; three red leads go interchangeably to 
destinations; mounting screw built in. Cat. 31 @ 5 .57 
800 TURN HONEYCOMB coil. total diameter 11/4 inches; 
will tune to 175 he. with 0.0001 mfd. (or 20 -100 mmfd. 
equalizer) Cat. HC -800 @ S .50 
300 TURN HONEYCOMB coil, same style, tunes to 450 
kc. with 0.0001 mfd. Also may be used without condenser 
as antenna input coil, screen and plate choking, or two 
used inductively coupled for evening the amplification of 
t-r -f sets, in untuned stage feeding detector. Cat. 
HC -300 (each) @ $ .43 
50 TURN HONEYCOMB roil. 34 millihenry, for all short 
wave porcines. Cat. HC -10 @ $ .25 

Tube Prices Lowered 
Eveready- Raytheon 4- Pillar Tubes 

(Why waste money and time and en- 
danger your set with phoney tubes?) 

227 @90.70 245 090.77 200A (' $2.80 233 @$1.83 
224 @ 1.12 247 0 1.09 240 @ 2.10 236 '@ 1.83 
235 @ 1.12 250 @ 4.20 112A @ 1.05 237 @ 1.23 
551 @ 2.20 V -190 @ 1.93 222 @ 3.15 238 @ 1.93 
226 @ .58 U -199 @ 1.75 230 @ 1.12 280 @ .70 
171A@ .50 120 0' 2.10 231 @ 1.12 281 @ 3.50 
210 @ 4.90 201A @ .53 232 pi 1.01 BH @ 3.10 

Send for our list of principal short 
wave stations by hours on the air. 

Ask for Table W. No charge. 

dam) tar3io Co 
35 -W Hooper St., Brooklyn, N. Y. 

Authentic Blueprints 
For the 3 Most Popular Circuits 

Blueprint .No. 627, five tube a midget. broadcast band. 
Uses two 235, one 2.24. one 247, one 280. There is no 
5 tube midget to compare with it. 80 meter tap coverage 
optional. Order Cat. BP -827 @ S .25 
Blueprint No. 628, six tube a -e short wave set, no plug -in 
veils; 15 to 200 meters. Order Cat. BP -628 @ S .25 
Blueprint No. 629, six -tube auto set. See parts listed in first column. Order Cat. BP-629 @ S .25 

ALL BRAND NEW -NO USED OR DISTRESS MERCHANDISE! 
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UNINTERRUPTED READER INTEREST 
EVERY WEEK EVERY YEAR 

RADIO WORLD 

Vol. XX No. 9 Whole No. 503 
November 14th, 1931 

[Entered as second -class matter, March, 
1922, at the Post Office at New York 
N. Y., under act of March, 1879] 

15c per Copy. $6 per Year 

TENTH YEAR 
Technical Accuracy Second to None 

Latest Circuits and News 

A Weekly Paper Published by Hennessy 
Radio Publications Corporation, from 
Publication Office, 145 West 45th Street, 

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

Telephone, BRyant 9 -0558 and 9 -0559 

RADIO WORLD, owned and published by Hennessy Radio Publications Corporation, 145 West 45th Street, New York, N. Y. Roland Burke Hennessy, 
president and treasurer, 145 West 45th Street, New York N. Y.; M. B. Hennessy, vice -president, 145 West 45th Street, New York, N. Y.; Herman 
Bernard, secretary, 145 West 45th Street, New York, N. Y.; Roland Burke Hennessy, editor; Herman Bernard, managing editor; J. E. Anderson, technical 

editor. 

Tubes as Circuit Basis 
Valves First Analyzed, D -C Set Design Follows 

By j. E. Anderson 

Ch 

FIG. I 

The circuit diagram of a si.r tube direct current receiver 'using automotive tubes throughout. 

SYSTFMATIC design work is essential if one would produce a 
satisfactory receiver which is somewhat different from the 
ordinary run of receivers. It is a simple matter to copy any 

receiver upon which some one lias already done the preliminary 
laboratory work, but it is a more painstaking process to pioneer. 

Assuming that we start with tuners which have been worked out 

by some one, the design work is largely a matter of selecting the 
correct voltages on the grids, screens, and the plates, and if these 
are obtained from resistance drops, then the work consists also of 
proportioning the resistance values. 

Suppose we wish to design a receiver that is supposed to work on 
(Continued on next page) 

LIST OF PARTS 
Coils 

TI, T2, T3 -One set of three shielded radio frequency trans- 
formers such as are used in midget receivers 

T3-One push -pull input transformer 
Ch -One 30 henry choke coil 

Coud cgnsc rs 
Co -One 0.01 mfd. condenser 
CI, C2, C3 -One gang of three 0.00035 mfd. tuning condensers 

for tuning coils 
C4-One fixed 0.00035 mfd. condenser 
C5, C6, C7, C10 -Four fixed 0.1 mfd. by -pass condensers 
C8, C9 -Two 0.5 mfd. by -pass condensers 
C12, C13 -Two 16 mfd. electrolytic condensers 

Resistors 
R1-One 300 ohm resistor 
R2, R3-Two 50,000 ohm resistors 
R4-One 250,000 ohm coupling resistor 

R5 -One half megohm grid leak 
R6-One 600 ohm resistor 
R7 -One 2,000 ohm resistor 
R8-One 7,000 ohm resistor 
R9 -One 15,000 ohm resistor 
R10 -One 240 ohm, 25 watt resistor 
R11 -One 1,500 ohm resistor 
P -One 10,000 ohm potentiometer with line switch 

Miscellaneous Parts and Accessories 
FF -Two 3- ampere fuses. 
One vernier dial with pilot light 
Five grid clips 
Six UY sockets 
A special midget chassis 
One dynamic speaker with push -pull output transformer and 

1,800 ohm field 
Three tube shields 
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Design of a Receiver for 
Careful Choice of Constants and Voltages 
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Direct CurrentOperation 
Results in Satisfactory Reception 

Bernard 
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GRiO Yosr4fie 
FIG. 3 

Four grid voltage, plate current curves of a 236 with 
250,000 ohms and 112.5 volts in the plate circuit and differ- 
ent voltages on the screen as indicated. The extreme right 
curves is for 7.5 volts and 50,000 ohms in the screen circuit. 
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curve. The undistorted output is greater than that for any of the 
other curves. Hence this combination was retained. 

The required grid bias resistance is less than that for the other 
curves, and that was one object of lowering the screen voltage. To 
find the right bias resistance to give a bias of 1.25 volts, we have 
to add the screen and the plate currents at the operating point. 
By measurement it was found that the screen current was one -third 
as large as the plate current, and that the total was 0.0214 milliam- 
peres. This makes the required grid bias resistance 58,500 ohms. 
This is not a convenient value, and we choose 50,000 ohms. This 
change does not shift the operating point appreciably, nor does it 
decrease the detecting efficiency. It puts the operating point at 
about 1.22 volts and makes the total screen and plate current about 
0.024 milliampere. Of this the screen current is only 6 micro- 
amperes. 

FIG. 4 
Top view of the direct current receiver showing the lay- 

out of the parts. 

We have determined the values of R2 and R3 each of which is 
50,000 ohms. 

Voltage Divider Design 
Now we are ready to determine the resistances in the voltage di- 

vider, so let us proceed with that before we go to the audio amplifier. 
The value of R7, the bleeder current resistance, is more or less 

arbitrary, and we might as well select a value that is easily obtain- 
able. The drop in it must be equal to the screen voltage on the 
detector plus the grid bias. The screen voltage is 7.5 volts and the 
bias is 122 volts. Hence the drop in R7 must be 8.72 volts. If we 
make the resistance of R7 2,000 ohms, the bleeder current will be 
4.36 milliamperes. The drop in R8 should be 30.8 volts in order 
to make the effective bias on the radio frequency amplifier screens 
37.5 volts. The same current flows in R8 as in R7, since the screen 
current taken by the detector is negligible. Hence the value of R8 
should be 30.8/4.36 times 1,000, or 7,060 ohms. The nearest con- 
venient value is 7,000 ohms. 

The drop in R9 should be 75 volts. The current through this 
section is the sum of bleeder current and the screen current of the 
two radio frequency amplifiers, or 5.04 milliamperes. Therefore R9 
should be 15,000 ohms. That finishes the voltage divider. 

The volume control is a 10,000 ohm potentiometer P connected 
between the antenna and the return of the 300 ohm resistance R1, 
with the slider connected to ground. 

Audio Amplifier 
The first audio amplifier is a 237 tube, and it is coupled to the 

detector by a 250,000 ohm resistor R4, a 0.1 mfd. condenser C5, and 
a grind leak R5 of half megohm. 

The bias resistante R11 for this tube is 1,500 ohms. This is 
shunted by a condenser of 0.5 mfd. capacity. 

Two 238 tubes are used in the output stage and both are biased 
(Continued on Page 12) 
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FIG. I 

A diode detector 
tube, followed by 
t w o stages of 
audio frequency 
amplification, 
along the lines of 
a complete re- 
ceiver circuit 
published last 
week. The take- 
off is from the 
positive side of 

the rectifier. 

Diode Rectification for Pu 
Modulation Method Suggested, Also, 

By Herman 

C2 

R2 

C rt 
R 4 

[This is the second consecutive article dealing with rectifier type 
detectors The first article was published last week, issue of No- 
vember 7th, while another article will be published next week, issue 
of November 21st. The subject has aroused widespread interest. 
-EDITOR. 

THE rectifier type of detector is a single wave rectifier such 
as used in devices requiring small current, and is constituted, 
with modern tubes, of the unison of grid and plate, using the 

cathode for the positive return. So, with the 227 tube, the grid 
and plate may be tied together, a resistor may. be placed in the 
cathode leg to ground, with a radio frequency bypass condenser 
across it, and the rectified output would appear across this resistor. 
Hence radio signals would be truly detected. 

The system is workable either by connection of the resistor in 
the cathode leg (positive) or in the anode leg (negative), but in the 
second instance the effective use of a gang condenser would be 
eliminated, because the condenser itself could not be directly 
grounded. 

Detector Without Plate Voltage 

Fig. 1 shows the use of a rectifier type detector, with a two stage 
audio amplifier. Resistance coupling is used throughout. This is 
substantially the same audio circuit as was disclosed in last week's 
diagram, which included, however, a four circuit tuner. This is an 
easy and ready way of attaining excellent tonal and sensitivity re- 
sults, and of including a detector that will not be overloaded by any 

FIG. 2 

Here the pickup 
is from the neg- 
ative side of the 
rectifier, which 
makes it imprac- 
tical directly to 
ground the tun - 
i n g condenser. 
However, t h e 
rotor is at an r -f 
potential only 
slightly raised 
from ground, 
and the bypass 
condenser helps 
improve the 

situation. 

-r 1 / 

8MFD 

At i19141 
30D J800 

J 

874 
MAX. 

B 

radio signal fed into it. The current of the signal will be of the 
order of microamperes, while the rectifier would stand, say, 20 
milliamperes without saturation. 

The audio circuit, with this simple rectifier, is highly recom- 
mended. Those who have never experimented with it surely should 
give it a trial. Any detector tube in any a -c set can be converted 
to this use. 

No plate voltage is applied to the detector tube, and heater, 
anode and cathode circuits of the tube are grounded. This total 
grounding eliminates feedback at radio and audio frequencies. 
Naturally, the tube can not be regenerated, and can not oscillate, 
as it is not an amplifier. Other types of detector tubes are ampli- 
fiers as well. However, if all we get from a detector is detection, we 
get all we need, especially if the tonal improvement is considerable. 

Push -Pull Most Interesting 

As soon as we leave this circuit we find that we can not resort 
to such complete grounding. Take Fig. 2 as an example. Here, 
instead of the coupling being from the positive side (cathode) it is 
from the negative side (anode), therefore the tuning condenser can 
not be directly grounded, nor can one completely eliminate the re- 
sistive load from the tuned circuit. 

The cathode is directly grounded by this method, and of course 
ultimately the circuit reaches ground through the resistance load 
included for audio handling. 

In both of these instances the audio channel is shown virtually 
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sh-PuII and Other Circuits 
with Automatic Impedance Matching 
Bernard 

FIG. 3 

For push -pull it 
is necessary that 
neither extreme 
of the resistor be 
grounded, a n d 
here we see the 
cathode resistor 
at high potential 
at both ends. The 
usual isolating 
condensers a r e 
included, where- 
as the center 
tapped leak has 
its tap grounded 

complete, and the B supply choke is the field coil of a dynamic 
speaker, a tap at a certain d -c ohmage affording bias for the 
pentode output. 

By far the most interesting audio circuit is the push -pull re- 
sistance coupled amplifier. 

This has not been completely solved as yet, even though direct 
coupled systems have used push -pull, and even non -reactive ampli- 
fiers of the push -pull type have appeared. With single stage of 
audio in high favor no doubt attention will be directed to the re- 
sistance coupled methods and finally a perfected circuit will emerge. 

Suggested Remedies 

The circuit, Fig. 3, therefore should be viewed as experimental. 
Not that it has not been built. A push -pull amplifier of this type 
was first suggested in these colums years ago by J. E. Anderson, 
and has been built and discussed by him several times. A little 
trouble remains in the actual balancing of the circuit, as it appears 
to be more critical in this respect than expected, or maybe it is 
just a case of commercial leaks of equal rating being of too great 
actual divergence, plus static unbalance in the output tubes, although 
such unbalance can be corrected by independent bias attainment. A 
potentiometer at the juncture of the united resistors feeding the 
grids of the output tubes would help get rid of the dynamic un- 
balance, while independent biasing would be used to make the plate 
current in the symmetrical tubes truly equal. The static condition 
relates to d -c voltages, the dynamic to the signal. 

However, the circuit deserves some explanation despite its un- 
finished state. 

Why Push -Pull is Practical Here 

The situation is ripe for push -pull because the resistor in the 
cathode leg is not grounded. The bugbear of attempted push - 
pull circuits using resistance coupling has been that the grounding 
of a resistor, whether to B minus or B plus or any other point at 
equivalent ground potential, constitutes the seemingly push -pull cir- 
cuit really one -sided. 

Here we need have no fears on this score, because the audio fre- 
quency is fluctuating across an ungrounded resistor, Rl, both ex- 
tremes of which therefore are at a high or so-called "hot" po- 
tential, and we are therefore able to take off the voltage from the 
extremes and introduce it to the grids of the push -pull tubes. The 
usual isolating or stopping condensers are used to prevent upset of 
power tube bias, and then the center of the 'resistor in the grid cir- 
cuit is grounded. But it will be noticed that no extreme is grounded 
anywhere, at the rectifier output or power tubes' input. 

Here, too, the tuning condenser can not have its rotor grounded, 
unless there is a third or pickup winding, which may consist of 20 
turns of wire put over the secondary. As grounded rotors are neces- 
sary in gang tuning, and gang tuning is so prevalent, the third wind- 
ing is recommended in conjunction with experiments with the push - 
pull resistance coupled amplifier. 

Push -pull is wholesome, as it is a hum reducer, in fact, a general 

1751 ISeO 

eliminator of even harmonics. It does not eliminate the odd 
harmonics. No system does, without removing the signal. 

Use as a Modulator 

Another suggested use for the diode or simple rectifier is in con- 
junction with radio frequencies, where it serves to as modulator. 
This is distinguished from detection, which is demodulation, al- 
though the two conditions often are expressed as detection because 
the hookup for them is the same. 

The use of the diode as a modulator is suggested in Fig. 4. The 
incoming short wave frequency is tuned by Cl, Ll. The oscillator 
generates a different frequency. The resulting frequency is taken 
out of the modulator through the cathode circuit. The cathode is 
connected to set antenna post, and as the return of the antenna 
impedance in the set is to ground, that impedance is the load on the 
cathode circuit of the diode modulator. 

This system has the advantage of being self- matching. It has 
been remarked time and again that a known converter is connected 
to an unknown set, in actual practice, so we may have a screen 
grid output tube and nobody knows just what as the load thereon, 

FIG. 4 

Design for a short wave converter with built -in B supply, 
where the modulation is performed by a diode tube, and 
the problem of correct matching of converter output to the 
set's antenna load impedance is removed, because of the 
automatic satisfaction of the requirement for any type load. 
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Self- Matching Converter 
Proper Load Automatic on Device as Modulator 

(Continued from preceding page) 
whereas a high impedance load would transfer more energy to the 
set. 

Self- Matching Device 

However, a low impedance or general purpose tube could be used, 
but that would simply create a better condition in a greater number 
of instances, but would not constitute a complete and final solution. 
What if a high impedance load actually is presented to the con- 
verter by the set ? This often will be true of superheterodynes 
where there is no primary but simply a series condenser in the 
antenna circuit, and the converter (which itself must have some 
sort of plate load) has its output placed in parallel with the highest 
possible type of impedance. 

The only completely satisfactory solution is one that is self - 
matching. This suggestion brings to mind the grid circuit of a 
vacuum tube. This circuit is suitable for whatever type of im- 
pedance is impressed across it, barring the silly exceptions of short 
circuits and the like. So it would be fine to turn the tube about. 
Yet all we would get out would be considerably less than what was 
put in. For reducing high voltages to low ones this would be satis- 
factory, but for gainful transfer of energy it would be impossible. 

Conductive Path Needed 

So perhaps the diode is the best device for solving the problem. 
If the antenna circuit has a resistor, or a coil, or a combination of 
coil and condenser or of resistor and condenser, and regardless of 
the values of any of them (assuming they serve their intended pur- 
pose in the get) the diode affords the best impedance matching de- 
vice of automatic variety so far presented. Even if there is a series 
antenna condenser to contend with, the situation is unaltered, for 
a resistor across the output takes care of this. 

The other features of the converter, Fig. 3, are that it has a 
similar rectifier for B supply, that the choke coil (about 15 henries, 
resistance about 400 ohms), is in the negative leg, that the oscillator 
bias is obtained from the drop in this choke (about 1.6 volts nega- 
tive), that plug in coils are used, and that it is hardly possible to 
conceive of a simpler converter that has two tuned circuits. 

The object of the discussion is to show the use of the diode as 
modulator, and not to detail the construction of the converter. The 
complete diagram is shown for the benefit of those experimenters 
who would like to try some work along this line and who have 
sufficient technical knowledge to proceed on their own account. 

Constants Given 

In Fig. 1 the rectified current flows through Rl, which may be 
any value from 0.05 meg. up, higher values being favored. So, too, 
R2 may be 0.5 meg. or more. These resistors and the pentode 
leak should be as high as possible, up to the point where motor - 
boating sets in. C2 and O may be 0.01 mfd. or more. R3 is 10,000 
ohms, if R4 is used, R4 being a resistor to introduce audio regenera- 
tion, from 0.1 meg. (100,000 ohms) down, until motorboating ap- 
pears. With R4 out, R3 may be up to 0.02 meg. (20,000 ohms) if 
the first audio' plate load is 0.25 meg. (250,000 ohms) or more, as 
the full B voltage is applied, about 265 volts. Cl is a radio fre- 
quency bypass condenser, 0.0001 mfd. to 0.0015 mfd. 

In Fig. 2 the output of the detector is taken from the negative 
side, while cathode is grounded. This leaves the tuning condenser 
rotor slightly above ground potential. Cl, the bypass condenser, 
helps to lower the rotor potential as is of radio frequency pro- 
portions as previously outlined. Rl is 50,000 ohms up, R2 is 0.5 
meg. up. while R3 and R4 correspond to the values for Fig. 1. 

Push Pull Circuit 

Push -pull is illustrated in Fig. 3. R1 is not grounded, which is 
the saving grace. It may be 50,000 ohms up. Cl is familiar. C2 
and C3 are 0.01 mfd. up. R2 and R3 should be exactly equal, and 
each of 0.5 meg. up, favoring higher values. 

In Fig. 4 the condensers Cl and C2 may be equal, say, 0.0002 mfd., 

0.00015 mfd. or 0.0001 mfd. Ll and L3 are equal except for the first 
(lowest frequency) short wave band. 12 has one -third the L3 
turns on this band, one -half for the smaller coils. 

117 Stations, or 38.5% of Those 
Measured, Less Than 50 Cycles Off 

Washington. 
Much station improvement is shown in the report by the Radio 

Division of the Department of Commerce on measurements dur- 
ing August, in that the number of stations in the class deviating 
under 50 cycles increased by 20 stations to 117 stations over the 
month of June, the best month previously reported, when 97 
stations entered this class. Nearly 2 out of every 5 stations 
measured, or 38.5% of those measured during August, kept 
under the 50 -cycle mark. 

A total of 304 stations was measured during August for an 
aggregate of 5,201 times. 

UNDER 50 CYCLES 
Coll 

signal 
KDKA 
KFBB 
KFDM 

Transmitter location, studio 
location in parentheses 

Saxonburg, Pa. (Pittsburgh). 
Great Falls, Mont. 
Beaumont, Tex. 

Call 
signal 

WFAN, 
WIP 

Transmitter location, studio 
location in pgrentheses 

l Philadelphia, Pa. 
Do. 

KFEQ St. Joseph, Mo. WFOX Brooklyn, N. Y. 
KFI Los Angeles, Calif. WGES Chicago Ill. 
KFI Astoria, Ore. WGN Elgin, Ill. (Chicago). 
KF R Portland, Ore. WGR Amherst, N. Y. (Buffalo). 
KF Greeley, Colo. WGST Atlanta, Ga. 
KFKX, Bloomingdale Township, Ill. WGY Schenectady, N. Y. 
KYW J ( Chioago)). WHAP New York, N. Y. 
KFLV Rockford, I1L WHAS Louisville, Ky. 
KF QU Alma -Holy City Calif. WHO Des Moines, Iowa. 
KFSD San Diego, Calif. WHP Lemoyne Pa. (Harrisburg). 
KFVD Culver City, Calif. WIBW Topeka, Kans. 
KFWB Hollywood, Calif. WISN Milwaukee, Wis. 
KFYR Bismarck, N. Dak. WJAY Cleveland, Ohio. 
KGBZ York, Nebr. W DX Jackson, Miss. 
KGEF Los Angeles, Calif. WJJKS Gary, Ind. 
KGFJ Do. W R Sylvan Lake Village, Mich. 
KGGF Coffeyville Okla. (Detroit). 
KGHI Little Rocik, Ark. WJSV Mount Vernon Hills, Va. 
KGIZ Grant City, Mo. (Alexandria). 
KGW Portland, Ore. WJZ Bound Brook, N. J. (New 
KIM Spokane, Wash. York City). 
KLX Oakland, Calif. WKBF Clermont, Ind. (Indianap- 
KI.Z Denver, Colo. olis). 
KMBC Independence, Mo. (Kansas WKBI Chicago, Ill. 

City). WKBN Youngstown, Ohio. 
Tacoma, Wash. WKBW Amherst, N. Y. (Buffalo). 

KMOX St. Louis, Mo. WKRC Cincinnati, Ohio. 
KMPC Bevelry Hills, Calif. WLAP Louisville, Ky. 
KOIL Council Bluffs, Iowa. WLBZ Bangor, Me. 

San Francisco, Calif. WLIT Philadelphia, Pa. 
K AC Manhattan, Kans. WLS Downers Grove, Ill. 
KSTP Radio Center, Minn. (St. (Chicago). 

Paul). WLW Mason, Ohio (Cincinnati). 
KTAR Phoenix, Ariz. WMOL Washington, D. C. 
KTRH Houston, Tex. WMOQ Addison, Ill. (Chicago). 
KTSM El Paso, Tex. WMT Waterloo, Iowa. 
KVOO Tulsa, Okla. WNBH Fair Haven, Mass. (New 
KXO El Centro, Calif. Bedford). 
RYA San Francisco, Calif. WOAI Selma, Tex. (San Antonio). 
WAAB Lexington, Mass. (Boston). WOC Davenport, Iowa. 
WABC New York, N. Y. WOI Ames, Iowa. 
WADC Tallmadge, Ohio (Akron). WOL Washington, D. C. 
WAWZ Zarepath, N. J. WOR Kearny, N. J. (Newark). 
WBSO Needham, Mass. WOS Jefferson City, Mo. 
WBT 
WBZ, 
WBZA 

Charlotte, N. C. 
1 Millis Township, Mau. 
J (Boston). 

WOWO 
WPAW 
WPTF 

ort Wayne nd. 
Pawtucket, 

. C. N. 
I. 

WCAM Camden, N. J. WQAM Miami, Fla. 
WCAO Baltimore, Md. WRAX Philadelphia, Pa. 
WCBA Allentown, Pa. WREC Whitehaven, Tenn. (Mem- 
WCBM Baltimore, Md. phis). 
WCFL Chics o, Ill. WRUF Gainesville, Fla. 
WCHI Deerfield, Ill. (Chicago). WRVA Mechanicsville, Va. (Rich. 
WCRW Chicago, Ill. mond). 
WCSH Scarboro, Me. (Portland). WSB Atlanta, Ga. 
WDAF Kansas City, Mo. WSMB New Orleans, La. 
WEAF Bellmore, N. Y. (New York WTAG Worcester, Mass. 

City). WTAM Brecksville Village, Ohio 
WEAN 
WEBC 

Providence, R. I. 
Superior, Wis. WTAR, 1 (Cleveland). 

WEEI Weymouth Mass. (Boston). WPOR 1 
Norfolk, Va. 

WENR Downers Grove, Ill. 
(Chicago). 

WTMJ Brookfield, Wis. (Milwau- 
kee). 

WEAR Grapevine, Tex. (Dallas). WWJ Detroit, Mich. 
WWVA Wheeling, W. Va. 

IMPORTANT NOTICE TO CANADIAN SUBSCRIBERS - RADIO WORLD will accept new 
subscriptions at the present rates of $6 a year (52 issues) ; $3 for six months; $1.50 for three 
months; (net, without premium). Present Canadian subscribers may renew at these rates beyond 
expiration dates of their current subscriptions. Orders and r- ̂ tance should be mailed not later 
than November 21, 1931. Subscription Dept., Radio World, 145 W. 45th St., New York, N. Y. 
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A Pentode Power Amplifier 
Gain is 720 Output 5 Watts, Stability Complete 

APOWER 
amplifier of 
almost 5 

watts output 
power rating is 
diagrammed in 
Fig. 1. Two stages 
of resistance coup- 
ling are used, and 
regeneration is in- 
troduced, through 
the resistance R, 
to cancel any nega- 
tive feedback ef- 
fects. As such ef- 
fects will depend 
to some extent on 
the actual con- 
stants used, which 
may not always 
follow those speci- 
fied, it is suggested 
that R first be tried 
at 0.1 meg. (100,- 
000 ohms) and 
lower values sub- 
stituted until mo- 
torboating appears, 
whereupon clearly 
a higher resistance 
is necessary, and 
then may be in- 
serted. This resis- 
tor is not necessary 
for mere perform- 
ance but will improve the tone quality, supplanting large condensers. 

The power transformer takes care of the power amplifier, as 
well as three more heater type tubes, which may be in the tuner. 
Even four more have a total of four extra heater tubes can be 
served, but then the voltage will be a little less than 2.5 volts on 
the heaters. 

Also, B power for the tuner may be derived from the power 
amplifier. Resistors of 1 watt rating may be used for all pur- 
poses shown, excluding the 10 ohm center tapped resistor, as the 
current through none of the others will be large enough to warrant 
special precautions, except perhaps the 10,000 ohm unit. If variable 
mu tubes are used in the tuner, this resistor may be 1 watt, also, 
if the minimum bias on two of the tuner tubes r -f is provided by 
a common 600 ohm resistor. For general utility, however, the 
10.000 ohm resistor would have to be rated at 5 watts. 

The input has a radio frequency bypass condenser across it, less 
the detector in the tuner has none. 

It is advisable to have a screen grid detector work into such an 

INOUr 0.0lMFD. 224 OR 
235 

2 
Mn 

0.00035 
sow MAP. 

THREE 
O.t 

MrD. 

0.5A111- 

0.0.i MFD, 247 

0.25 0.5 
MA /1J2 

280 

405 405 .64.000 
M4- M4. -4- 

FIG. I 

Design of a 5 watt power amplifier, using screen grid first audio and 
pentode amplifier, with voltages available for serving a tuner. The 

speaker is an integral part of such an amplifier system. 

LIST OF PARTS 
Coils 
[Note: B supply choke and output transformer built into 

speaker] 
Condensers 
One block of three 0.1 mfd. condensers in one shield case 
Two 8 mfd. electrolytic condensers, with insulating washers and 

separate lug for one of them 
Two 0.01 mfd. mica fixed condensers 
One 0.00035 mfd. fixed condenser 
Resistors 
One 2 meg. pigtail resistor 
Three OS meg. pigtail resistors 
Two 0.25 meg. pigtail resistors 
Two 0.05 meg. (50,000) pigtail resistors 
One 0.01 meg. (10,000 ohm) pigtail resistor 
One 0.02 meg. (20,000 ohm) pigtail resistor 
One pigtail resistor of 0.1 meg. (100,000 ohms) or less, value to 

be determined experimentally (R) 
Miscellaneous Parts and Accessories 
One chassis 7 x 5% x l% inches, with six holes 
Binding posts: one for output, one for ground, two for 23 volts 
a -c, one each for 75 and 180 volts. 
One a -c cable and plug 
One a -c switch, toggle type 
One dynamic speaker, 1,800 ohm field coil, tapped at 300 ohms; 

pentode output transformer built in; speaker plug and cable 
Three UY sockets (one used for speaker) and one UY socket 
Tubes; one 224, one 247, one 280 

amplifier, so if your tuner has a 227 or other tube, the change 
should be made. 

To change 227 detection to screen grid, disconnect the coil con- 
nection to the G post of the socket and instead bring it up through 
the panel and solder a grid clip at the end for connection to tube 
cap. Then connect a resistor of 2 meg. from the G post to the 
B plus screen voltage that serves the rest of the tuner, connecting 
a radio frequency bypass condenser (0.00035 mfd. or higher) from 
screen of detector to ground. If grid bias detection is used the 
biasing resistor value need not necessarily be changed, although it 
is a little preferable to raise it to 0.05 meg. (50,000 ohms). 

If the tuner is battery operated, the change is made in the same 
manner as described for the 227. 

The plate load is filtered, as a device for hum reduction, and the 
same process is repeated in the grid circuit of the pentode. The 
result is a true -tone amplifying system that is as free from hum 
as any amplifier you ever heard. 

The audio channel is along lines familiar to readers of these 
columns who have been following the series of articles on regen- 
erated audio, while the B supply is in line with the present ex- 

(Continued on next Page) 

9, x7ic 

FIG. 2 
Layout for constructing the power amplifier diagrammed in 

Fig. 1. 
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An 8 Tube Superh 
Automotive Type Tubes Use 

By Brunsten 

FIG. I 

The diagram of an eight tube superheterodyne designed for use on a 110 volt direct current line and automotive type 
tubes. 

T HERE have been many requests for direct current receivers, 
both of the t -r -f type and superheterodyne. Elsewhere in 
this issue there is described a tuned radio frequency receiver 

containing six tubes which meets the requirements. Here we shall 
describe an eight tube superheterodyne which is built along the 
same lines. This should meet with the approval of those who want 
a more selective and more sensitive set than the tuned radio fre- 
quency receiver. 

Fig. 1 shows the circuit diagram. We have first a radio fre- 
quency amplifier, then a modulator, then an oscillator, all operat- 
ing primarily at radio frequency. Then follows an intermediate 
frequency amplifier, then a detector, then a stage of single sided 
audio amplification, and finally a stage of push -pull. 

Tubes Used 

All the tubes in the circuit are of the automotive type. The 
radio frequency amplifier, the modulator, the intermediate frequency 
amplifier, and the detector are of the 236 type, the oscillator and 
the first audio frequency amplifier of the 237 type, and the push - 
pull tubes are of the 238 type. These tubes all require 0.3 ampere 
oil the heaters so that they can be connected in series without any 
complications. 

Thre are two radio frequency tuners in the circuit to insure that 
there will be no image interference by tuning out completely any 
station which may happen to be operating on a frequency differing 
by twice the intermediate frequency from the desired station. 

There are two intermediate frequency tuners, one between the 
modulator and the intermediate amplifier and another between that 
amplifier and the detector. Both these tuners are resonant both in 
the primary and the secondary. Each winding is adjusted to 175 
kc by means of a trimmer condenser built into the transformer 
and accessible with a screwdriver. 

Adjustment of Voltages 

The design of receiver to give optimum performance depends 
largely on the correct choice of voltages on the grids, screen, and 
plates and for that reason we shall go into some detail in this mat- 
ter. At this point it should be emphasized that if anything is 
changed in the circuit it is necessary to make other changes to 
compensate for the first change. This is stated because frequently 
a coupler resistance, or a resistance is replaced by a transformer, 
without making the appropriate changes in bias resistances, with 
the result that the circuit does not perform. It may be said that 
any change in any way affecting the plate and screen voltages neces- 

sitates some compensating change. This may be in a grid bias 
resistor or in the voltage divider. 

The normal screen current in the radio frequency amplifier with 
37.5 volts on the screen and 110 volts on the plate is about 0.34 
milliampere. This will be the screen current in the first tube in the 
circuit when the volume is set at maximum. The plate current is 
three times the screen current, and therefore the total current in 
the cathode lead is 1.36 milliamperes. If we allow a minimum bias 
of 1.25 volts on the grid of the radio frequency amplifier, Ro 
should have a resistance of about 900 ohms. But any value be- 
tween that and 600 ohms is all right. We shall later allow for 
sufficient bleeder current to minimize the effect of any changes in 
this bias. The intermediate amplifier, the fourth tube in the cir- 
cuit, operates under the same conditions as the first tube, so that 
R3 should have the same value as RÓ. 

The Modulator 

The modulator will work well when the bias resistance Rl is 
2,000 ohms, assuming that the screen voltage is 37.5 volts and that 
the plate voltage is 110 volts. It may be, however, that individual 
tubes will work with a slightly different bias than that provided 
by a 2,000 ohm resistance. R1 may therefore be a 3,000 ohm 
variable resistor. 

The oscillator is a 237 tube and is biased by R2, a 1,500 ohm re- 
sistor, which gives the grid a bias of about 3 volts. 

The detector tube, which is the fifth in the circuit, is biased by 
R4, a 30,000 ohm resistor. This gives best detection when the 
screen voltage is around 1,5 volts, net, assuming that the load re- 
sistance R5 in the plate circuit is 250,000 ohms and the applied 
plate voltage is 110 volts. The detecting point is not extremely 
critical so that some variation is allowed in the applied screen 
voltage. 

u 

Pentode Audio 
(Continued from preceding page) 

cellent practice in midget and other sets of using the dynamic field 
coil as B supply choke in the negative leg of the rectifier. 

The circuit is utterly stable and gives an overall gain of around 
720. 

The output transformer is built into the speaker, and therefore 
the speaker is really a part of the power amplifier, unlike in other 
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eterodyne For DC 
d for Economical Operation 
Brunn 

R7 biases the first audio amplifier, and since this tube is a 237, the 
resistance value is 1,500 ohms. R8 biases the two output tubes, 
and the value of this resistance should be 600 ohms. 

Design of Voltage Divider 

Now let us determine the resistance in the voltage divider to 
give the desired voltages on the various elements. R9, which 
determines the bleeder current, is arbitrary, but once that has been 
chosen we have to determine the remaining resistances in the volt- 
age dividr consistently. 

The voltage drop in R4 is roughly 0.75 volt and the desired 
screen voltage is 1.5 volts. The drop in R9 should be the sum of 
these two, or 2.25 volts. If we allow a bleeder current of 7.5 
milliamperes we need a resistance of 300 ohms to cause a drop of 
2.25 volts. This is a convenient resistance and the bleeder current 
is large enough to stabilize the remaining voltages. 

We want a screen current on the remaining tubes of about 37.5 
volts, net, or a little more. Since the drop in R9 is small and also 
since we must allow a small voltage for the bias on the radio fre- 
quency amplifier tubes, let us assume that the drop in R10 is 37.5 
volts. Practically the same current flows in R10 as in R9, that 
is, 7.5 milliamperes. Hence R10 should have a value of 5,000 
ohms. That is another convenient value. A one watt resistance is 
all right. 

Getting Final Resistor 

R11 can only be determined by first estimating the current that 
flows through it. We already have 7.5 milliamperes. Then we 
have 0.68 milliamperes to the two screens of first and fourth tubes. 
Then we have the plate current to the oscillator and the screen 
current to the modulator. We can safely assume that the total is 
10 milliamperes or slightly more. Now the drop in R11 is the 
difference between the line voltage and the voltage at the junction 
of R10 and R11. This difference is about 70 volts. Hence Rll 
should be 7,000 ohms. 

While some of these values are only approximate, they are near 
enough to insure good operation. Closer values cannot be deter- 
mined without knowing the exact voltage of the line, which may 
be different from 110 volts. The most critical values are the bias 
on the detector and the screen voltage on that tube and even these 
are not so critical that a change in the line voltage will upset the 
adjustment. The bleeder current was selected large to insure this 
stability. 

While a bleeder current of 7.5 milliamperes is not large abso- 
lutely, it is large compared to possible changes that may occur 
in the plate and screen currents to the various tubes connected to 
the junction of R10 and Rll. 

The voltage on all the plates with the exception of that on the 
oscillator is 110 volts, or whatever is left after the drop in the 
filter choke Ch. At most, this should not be more than 7 volts. It 
often happens that the voltage of the line is 117 volts, which would 
leave just 110 volts for the plates. 

The net voltage may rise and fall as the line voltage fluctuates 
but all the voltages will drop in proportion so that the adjustment 
remains once it has been attained. 

All the heaters are in series and each takes 6.3 volts. Hence the 
total drop in the filaments is 50.4 volts. In addition to the heaters 
there is a pilot lamp in the circuit, and this drops about 3 volts. 
Thus the total useful drop is 53.4 volts. The rest of the 110 volts 
must be dropped in a ballast resistor R12. The values of this 
resistance should be such that it drops 56.6 volts when the current 
is 0.3 ampere. That is, it should be 189 ohms. A somewhat lower 
value may be used for the voltage across each heater may be slightly 
greater than 6.3 volts. 

R12 will dissipate 17 watts. Hence the resistor that is selected 
for this must have a rating higher than this. It is well to select 
one that has a rating of at least 25 watts so that it will run toler- 

Power Amplifier 
days when the two were quite separate. In fact, a socket is used 
as speaker plug receptacle, and the three choke terminals (extremes 
and tap) and output transformer primary terminals (plate and B 
plus) are connected to the five pin plug. A common way to con- 
nect is : P of socket to ground, G to tap on the field coil, K to B 
minus; heater terminals interchangeably to plate and B plus 
(nrimary of ontout transformer). 

ably cool. Regardless of the rating of the resistor used, if it has 
189 ohms and a current of 0.3 ampere flows through it, the dis- 
sipation will be 17 watts. No more heat will be liberated if a 100 
watt resistance of 189 ohms is used, but a 17 watt resistor might 
get so hot that the insulation will melt, even if it is porcelalin, 
while a 100 watt resistance will run quite cool. i 1 

It will be noticed that the heater circuit is not drawn compete. 
The omission was only to avoid confusion of leads. The heater 
terminal on the sixth tube marked (1) should be connected to he 
terminal similarly marked on the seventh tube, and the terminal 
marked (2) on the eighth tube should be connected to the terminal 
similarly marked on the positive side of the line just below the 
tube. 

Two terminals are provided for a dynamic speaker field and they 
are so marked. One of them, the positive, goes directly to the 
positive side of the incoming power line, while the negative is con- 
nected to the chassis of the set, which goes to the negative side of 
the line through the line switch. A field designed for a 110 vplt 
line will do. A speaker having a 1,800 ohm field has been use, 
but it runs slightly hotter than it should. One of 2,200 ohms would 
be better. Or if it is desired to use a 1,800 ohm field speaker, 
which is very common in midget sets, the current may be cut do n 
by connecting a resistance in series with it. A speaker of l, 00 
ohms designed for a drop of 100 volts across it should have an x- 
ternal resistance of 180 ohms when used on 110 volts, if the watt- 
age in the field is to be the same in the two cases. This external 
resistance, if used, should have a current carrying capacity of 1/18 
ampere, or a wattage rating of one watt or more. 

The three terminal for the speaker assumes that this contait s a 
push -pull output transformer. If it has not, it is necessary to inter- 
pose one between the speaker and the output tubes, and this tràtils- 
former must effect the proper match. Incidentally, it costs no mare 
to get a speaker with a push -pull than one with an ordinary trans- 
former. 

LIST OF PARTS 
Coils 
TI, T2 -Two shielded radio frequency transformers for 0.O4 i5 

mfd. condensers. 
T3-One oscillator coil as described. 
T4, T5 -Two Supertone 175 kc intermediate frequency trans- 

formers. i 

T6-One push -pull audio frequency input transformer. i 

Ch -One 30 henry choke (not more than 400 ohms resistancé). 
Condensers 
Co, C7, C8, C9, C10 -Five 0.1 mfd. by -pass condensers. 
CI, C2, C3-One gang of three 0.00035 mfd. tuning condense s, 

or a special gang for oscillator matching, or one two g g 
and one single. 

C4 -One 0.00075 mfd. with one 100 mmfd. trimmer condenserr o 
be used only if Cl, C2, and C3 are equal and ganged. 

C5-One 0.0005 mfd. fixed condenser. 
C6-One 0.1 mfd. fixed condenser. 
CH-One 2 mfd. by -pass condenser. f 

C12, C13 -Two one mfd. by -pass condensers. 
C14, C15 -Two 16 or 8 mfd. electrolytic condensers. 
Resistors 
P -One 10,000 ohm potentiometer, with line switch. 
Ro, R3-Two 600 or 900 ohm bias resistors (or intermed` e 

values). 
R1 -One 2,000 ohm fixed or a 3,000 ohm variable resistor. 
R2, R7 -Two 1,500 ohm resistors. 
R4-One 30,000 ohm resistor. 
R5 -One 250,000 ohm resistor. 
R6-One one megohm resistor. 
R8-One 600 ohm resistor. 
R9-One 300 ohm resistor. 
R1O -One 5,000 ohm resistor. 
R1I -One 7,000 ohm resistor. 
R12 -One 189 ohm resistor, 25 watt rating at least. 
Miscellaneous Parts and Accessories 
F -Two 3 ampere fuses. 
PL one pilot light (3 volts, 0.3 ampere). 
Six grid clips. 
Five tube shields. 
Eight UY sockets. 
One special midget chassis with eight socket holes. 
One six foot cord and plug. 
One vernier dial (or two if dual control is used). 
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The Monitor Receiver's 
Tests of Primaries and Minimum ( 

By Rola) 
oNO,vo 

755 o,e t 224 0. o1Mcc. 247 

280 

6004 

ta000ti 
L... 

-8.7FD _ 

4004- 7NRFF 
0. ! Afr0 

FIG. I 

The monitor circuit as built by the author, the results of which are stated in the accompanying article. Hunt trouble 
was wholly removed, while sensitivity and selectivity were high. There are three stages of t -r -f, power detector and 

two stages of resistance audio, with pentode output. 

[Herewith is a report on the laboratory receiver, of the monitor 
type, using shielded plugin coils, to cover nearly all of the broad- 
cast band. It is intended next to develop the coils for the first short 
wave band that can be covered, the tuning being from about 1,300 kc 
to about 3,000 kc, since the frequency ratio found in the broadcast 
band was 2.4 to 1. Thereafter coils will be used for the lower 
waves, to as far down as the set will go, and later coils for waves 
below the broadcast band, to 150 kc.- EDITOR.] 

A N a -c set consisting of three stages of tuned radio frequency 
amplification, power detector, two stages of resistance coupled 
audio amplification and B supply was built, with a separate 

dial and condenser for each tuned stage, and it was possible to de- 
velop high sensitivity without squealing, and also to produce great 
volume without any hum. 

The set is to use plug in coils, and as the condensers are 0.000325 
mfd., it was assumed that the broadcast band could be fully covered 
without changing the coils, but there was a slight missout, as with 
540 kc as the lowest frequency, the highest frequency receivable on 
one of the dials was 1,300 kc. This would seem correctible if the 
low were altered to 550 kc, whereupon the high would exceed 1,500 
kc, and it would be true if all the circuits tuned exactly alike, but 
they did not. 

It was amazing to discover the height of the minimum capacities 
due to the shielded screen grid leads and shielded plate leads, as 
well as to the use of tube shields. Only the tube shield effect 
was measured, and there was an increase of 7 mmfd. when the 
shields were put on. They can not be left off, either, otherwise the 
set would squeal. 

With the tube shields off, oscillation started at 1,100 kc, but with 
them on there was none at the highest frequency receivable. How- 
ever, the limiting biasing resistor for the first two radio frequency 
tubes had to be 600 ohms. This heightening of the bias is a squeal- 
ing corrective and is also a slight improver of selectivity. 

Tests Made at Different Primaries 

On the selectivity score, the set was excellent, as it was possible 
to tune out the strongest local, WABC, and bring in a distant station 
20 kc removed. With locals of lesser strength, compared to distant 
stations, complete separation at 10 kc was enjoyed. Selectivity stood 
up at the high broadcast frequencies, unusual for t -r -f. 

The coils were wound on 1 I inch diameter tubing. The sec- 
ondaries consisted of 120 turns of No. 31 enamel wire, but any size 
thereabouts may be used. Then the primaries were wound with 
No. 28 enamel on top of the secondaries, at the end nearer the bot- 
tom of the shield, and consisted at first of 25 turns. Any reasonable 
size of wire may be used. The 25 turns proved entirely too much, 
as was expected, since coils with such primaries are used on sets 
with only two stages of t -r -f, and here we have three, so feed- 

back has to be considered. The selectivity was not good enough 
and the squealing was bad. Ordinarily one would expect a set to 
be more selective if regenerative, and while this is true, the fact is 
that only one stage may be squealing, and the other stages suffer 
from selectivity because of the oversized primaries. 

Therefore the number of turns on the primaries was reduced, until 
just the right amount was left -12 turns. While this is a small 
number of turns, counted simply as turns, the coupling is by no 
means too loose, as there is considerable capacity coupling, due to 
the primary being wound right on top of the secondary, with only 
insulating fabric between. 

Unequal Dial Settings 
Some tests were made of 25 turns, 20 turns and 12 turns, and it 

was found that the difference between 25 turns and 20 turns was 
represented by a dial adjustment equal to 12 mmfd., while the differ- 
ence between 20 turns and 12 turns was represented by 9 mmfd. 
So with a tube shield capacity effect of 7 mmfd., and an equal con- 
denser minimum, 14 mmfd. are thus accounted for. Then, too, other 
leads in the set, not thus far accounted for, contributed extra minima. 

Connections for 
(Continued from page 5) 

by a common resistor R6 of 600 ohms. No by -pass condenser is 
necessary across this resistor. A push -pull input transformer 
couples the 237 tube to the power tubes. The dynamic loudspeaker 
contains the push -pull ontput transformer. If another speaker is 
used it is necessary to add a suitable output transformer. 

The Heater Circuit 
All the heaters of the six tubes are connected in series and each 

tube must have a voltage of 6.3 volts across its terminals when 0.3 
milliampere flows. That is, the total voltage drop across the six 
heaters should be 37.8 volts. If the line voltage is 110 volts there 
is an excess of 72.2 volts. This should be dropped in the ballast 
resistor R10, which, therefore, should have a resistance of 240 ohms. 
It must have a wattage rating of 21.6 watts or more. A 60 watt 
Mazda lamp has approximately this resistance. A lamp may be 
used if a wire wound resistor of 240 ohms is not available. The 
lamp should not light up but may glow a dull red. 

There will be a pilot lamp in the circuit to illuminate the dial. 
This should also be connected in series with the heaters provided 
one can be found that will carry 0.3 ampere. The resistance of this 
lamp will be so small that it is not necessary to make any allowance 
for it in determining the value of R10. 

To case the line voltage is higher than 110 volts, which it will be 
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Broadcast Performance 
2apacities- Circuit Successful So Far 

id 1 ookle 
If equal coils are put in equal positions we would expect, with 

equal condensers and equal shields, equal dial settings, but these did 
not obtain. At first there was quite a considerable difference, when 
staggered primaries (different number of turns in each stage) were 
used, while the dials were drawn more closely toward tracking when 
the primaries were equal in the interstage couplers. At first the 
antenna coupler had an r -f choke coil as the primary, and this made 
tracking with the subsequent stages impossible, as only over part 
of the dial would the antenna stage condenser anywhere nearly fol- 
low the other dials. 

The reason became apparent when tuning curves were taken. - 
First the frequency characteristic was plotted against dial settings 
and it looked as if there might be too little inductance. Innocently 
enough, the tuning condenser was inspected, on the chance it might 

Ilhave a few more plates than the other condensers, and the fact had 
gone unnoticed. But of course such was not the case. Then extra 
turns were put on the secondary, and a new curve taken. The man- 

` ner of the crossing of the curves showed there had been too much 
inductance previously. So a check -up was made, and it proved that 
the r -f choke as primary, being broadly resonant around the lower 
frequency end of the broadcast band, caused the mutual inductive 
coupling with the secondary to be greater at the low frequencies, 
and the inductance of the secondary became less, due to mutual re- 
actance. As the frequency increased, the coupling became looser. 
and the mutual reactance less, so that the secondary had a variable 
inductive feature, which enabled coverage of a wider range of fre- 
quencies with a given condenser. 

Detracking Confined to One End 

However, the succeeding stages also would have to be equipped 
with r -f choke primaries if the circuits were to tune anywhere nearly 
alike, and as such chokes would introduce squealing trouble, as 
tests had showed, the antenna primary was made like the other 
primaries. 

The differences then were not very material, as at the higher 
capacity settings the dials then tracked fairly well, while at the 
lower ones they separated, say, from 25 down. The separation was 
small at first, but of course became larger, since the condensers are 
Of the midline tuning type, which has close to a straight frequency 
line curve. The lower numerical settings of the dial (lower capaci- 
ties) therefore represent very small differences in capacity, the same 
actual differences present at the other extreme, but unnoticed there. 
Alto there was some dissimilarity in frequency, as previously stated, 
one circuit going higher than another. Obviously the different 
lengths of wire leads in the respective circuits accounted for that. 

The sensitivity has not actually been measured yet, but it is bet- 
ter than 5 microvolts per meter at the low frequency end, as a 
measured set of that sensitivity was compared with it. 

Hum always has been troublesome with two stage resistance, 

110 volt D -C Set 
in most cases, it is not necessary to allow for it because the tubes 
will stand up to 8 volts per tube. If the voltage is to be 8 volts per 
tube the total line voltage will have to be 139 volts. This it will 
never be. It will probably never exceed 125 volts. 

Altering 
Each of the condensers C12 and C13 is 16 mfd. and both are of 

the electrolytic type. This high capacity is necessary to remove 
hum in some instances but on most lines it should not be necessary 
to use more than four microfarads for each condenser. A 30 henry 
choke Ch is connected in series with the B supply. There is there- 
fore ample filtering of the supply. 

It will be noted that the heater circuit is so connected that the 
heater current does not flow through the choke Ch. Hence there is 
no saturation danger. The heater current is filtered only by C12. 
Since the tubes are all of the heater type there is really no need of 
filtering this circuit but C12 has to be used anyway. 

Condensers C6. C7, and C10 are of 0.1 mfd. capacity. C9 is a 0.5 
mfd. capacity. C4 is a 0.00035 mfd. mica type condenser. 

It is not necessary to connect a ground to the circuit, although one 
is shown, because one side of the line is grounded. As far as radio 
frequency potentials are concerned both sides are grounded because 
of 'the lame by -nass condenser C12. In case a ground connection is 
madè it must be through a condenser Co, which may .01 mfd. 

FIG. 2 
Side view of the chassis after the author had completed 

the construction. The speaker plug carries leads to the 
output transformer and the dynamic field coil that is used 

as B supply choke. 

coupled amplifiers, and sometimes motorboating as well. How- 
ever, in the present circuit there is no trouble from either. The hum 
originally present was taken out by using a detector plate load re- 
sistor of 2 meg., assisted by a filter circuit consisting of an 0.5 meg. 
resistor and a 1 mfd. condenser. Originally some reduction had 
been effecutated by the resistor -capacity filter in the pentode circuit. 
consisting of 0.25 meg. and 0.1 mfd. Both filters were retained. 

Hum Absence Causes Comment 
The absence of hum caused some surprise to an engineer who had 

been experimenting with a two stage resistance coupled audio chan- 
nel and had run into hum trouble that he had solved in another but 
somewhat more expensive way. The present solution was com- 
plete and inexpensive. 

Any who build the circuit should duplicate the values precisely, 
in the audio channel. The screen voltage on the first audio tube, 
open to theoretical doubt as being too high, is not too high, as with 
lower values results were decidedly inferior and volume less. 

It will be noticed that the full B voltage is applied to both detector 
and first audio for bias and plate voltage, so that this plate applied 
voltage is around 270 volts, while the screen voltage is around 70 
volts. 

When the tuner is worked at broadcast frequencies it can be seen 
that there is a difference in dial settings, noticeable at the lower 
numerical and capacity readings, and not effective on the dial at the 
low frequencies. However, when higher than broadcast frequencies 
are to be tuned in, the difference will become more effective. The 
next step is to dip down to about 3,000 kc, or around 100 meters. 
The condenser will be used for this purpose as on the broadcast 
hand. From 100 meters down a series condenser will be cut in, to 
reduce the tuning capacity to around 75 mmfd., but as the series con- 
denser will be adjustable, the circuits could be lined, say, at the 
geometrical mean frequency of any band. The dials then would not 
read rff to any appreciable degree for lower frequencies, but only 
for higher frequencies. 

There is no particular disadvantage in unequal dial readings, as 
for each band there should be a chart with four lines on it, each 
line representing one of the dials, and tuning should be done on that 
basis, as this is a laboratory instrument. For local reception it is 
necessary to "know the combination" also. otherwise 50,000 watt 
stations close at hand will be hard to "find." 

Incidentally, the situation of tuning diversity as developed (which 
is nothing new) is somewhat of a commentary on gang tuning in 
respect to the higher broadcast frequencies. 

(The circuit described herewith was inspired by the circuits used 
at the Central Frequency Monitoring Station at Grand Island. Nebr., 
but the present one is original with the author. For layout and other 
data see October 31st and November 7th issues.- EorToR.1 
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An All Wave Seven 
Tapped Coils, Dynatron Oscillator, 

By Joseph 
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FIG. I 

This shows the diagram of Mr. Arena's seven tube short -wave superheterodyne. 

TlMFO 
f 2.90.1 

FIG. 2 

This picture shows the layout of the parts on the chassis of the seven tube 
short -wave superheterodyne. 
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Tube Superheterodyne 
and 175 kc Intermediate Used 

Arena 

FIG. 3 

Front panel view 
of the seven tube 
short -wave su- 
perheterodyne. 

HERE is an all -wave superheterodyne receiver that works, 
and works well. Of course, there is nothing remarkable 
about that fact, for there are thousands of receivers of this 

type that work. But the circuit employs an intermediate frequency 
of 175 kc. This is regarded, usually, as too low for a short -wave 
superheterodyne. It is not in this receiver. Moreover, it employs 
a 224 dynatron oscillator. It is usually said that this type of oscil- 
lator does not work on short waves, but it does in this. Again, 
the wave bands are changed by means of taps on the coils, the taps 
short -circuiting the unused turns. Some object to this arrangement 
on the ground that there are losses in the coils. But theoretical 
objections do not prevail against results. 

The circuit diagram of the superheterodyne is shown in Fig. 1. 

As will be seen it is a seven tube receiver comprising a radio fre- 
quency amplifier with untuned input, a screen grid modulator with 
tuned input, a 224 dynatron oscillator, two stages of intermediate 
frequency amplification, each stage using a 235 tube, a detector of 
the same type, and finally a 227 type output tube. The set was 
not designed for great output power, but rather for high sensitivity, 
which accounts for the use of only a 227 tube in the final stage. 

The Pick -up System 

The coupling between the oscillator and the modulator is by 
means of a 100,000 ohm resistance connected between the screen of 
the modulator tube and the high voltage side of the oscillating 
circuit. A 300 turn choke, having an inductance of about 0.5 milli- 
henry, is connected in the screen return lead to insure that a high 
frequency voltage be impressed on the screen. Due to the high 
resistance and the high impedance of the choke to the radio fre- 
quency, the pick -up arrangement introduces only a 'negligible change 

in the oscillation circuit. This is a fixed change so that it dues not 
upset dial settings. 

There are two variable condensers in series in each tune circuit, 
all four being separately adjustable from the panel. A switch, 
also accessible from the panel, is connected across each of the small 
condensers by means of which these condensers may be shorted 
out. Thus the large condensers alone may be used when the longer 
waves are to be received. When the small condensers are in the 
circuit they may be set at any value and the large condenser may 
then be used as vernier tuners. This is advantageous when short 
waves are to be received. 

Volume Control 
The volume is controlled by varying the bias on the two inter- 

mediate frequency amplifiers. A "hop -off" resistance of 600 ohms 
is used to insure bias when the volume control is set at maximum 
gain. The variable resistance has a maximum value of 25,000 ohms, 
which is large enough to insure complete control. This control is 
surely needed, for the amplification in the circuit is enormous. 

Fig. 2 shows the arrangement of the 
parts on the chassis. The two coils are at 
the extreme ends of the set to insure a 
minimum of stray coupling. The inter- 
mediate frequency transformers are at the 
center rear in the aluminum cans. The 
wave -change switch may be seen in the cen- 
ter of the panel. 

Uses Shorting Method 

The method used is to decide the full sec- 
ondary turns for the capacity of main con- 
denser used, then halve the turns twice, 
and make the switch short out the unused 
turns. The method worked surprisingly well 
in this set. Separate coils may be better but 
they take up ever so much more room. 

Fig. 3 shows the layout of the controls on the panel. In the 
center top is the wave -change switch and just below it is the volume 
control knob. At each lower corner is the knob for the small con- 
denser associated with the main condenser next to it, and directly 
above the knob of the small condenser is the short -circuiting switch. 

7 he coil taps are located equally by the halving process. 

JOSEPH ARENA 

Ultra Frequencies for Vision 
By Hollis Baird 

Chief Engineer, Short Wave and Television Corporation 

Boston :-Ultra short, micro and other descriptive terms 
applied to waves fall strangely on ears which have barely started 
to get accustomed to the term short waves, yet in these newly 
exploited waves there appears to be room for the many tele- 
vision channels. 

The significance of these ultra short waves for television is 
emphasized by the leasing of the top of the new 1,250 foot high 
Empire State Building in New York City by the National 
Broadcasting Company for the admitted purpose of television 
transmission, for the one basic requirement of these short 
wavelengths is that they must be sent from some very high 
point if they are to reach very many people, since they act much 
like light rays. 

The old Biblical statement of hiding one's light under a bushel 
shows that low light is of little use and the fact that the primi- 
tive people who wanted to reach the greatest number of their 
fellows with a signal always lit a fire on the highest hill in the 
vicinity shows the value of high lights for covering large areas. 

Ultra short waves are like light waves in that they must travel 
in a straight line. Ordinary radio waves follow the curvature of 
the earth and that is why we can tune in on them when we are 
away beyond the horizon as viewed from the broadcasting sta- 
tion. But ultra short waves practically stop at the horizon. The 
higher one goes, the farther off does the horizon become. So 
an ultra short wave transmitter can cover the greatest area when 

placed at the highest point possible. It will then reach out to 
any receiving antenna which is visible from the transmitting 
antenna, that is, which is in a straight line of vision. 

Unlike light rays, however, these ultra short waves, while 
affected by solid objects in the way, are not affected by darkness, 
fog, or other similar obstacles. Besides this, they are unaffected 
by static or fading, two of the greatest bugbears of ordinary 
radio waves. Thus they compensate for their limitations as to 
distance. 

Even the distance limitation is an advantage, for it means that 
a transmitter will not spoil reception beyond its useful area. 
In broadcasting, for instance, a station which gives good cver- 
age for say 100 miles may spoil all reception for a circle of 300 
miles around it on that particular wavelength. That is why only 
some 640 stations are in operation in the United States in the 
broadcast band. But if every station reached only as far as it 
could be seen, why thousands of stations could be located all 
over the country, seldom over 50 miles apart, all giving good 
coverage within their areas and not overlapping into the distant 
areas. 

With this condition and the fact that there is a very wide band 
of frequencies available so that many stations with channels 
twenty times as wide as the broadcast band can be accommodated 
side by side in the spectrum, the ultra short waves offer a 
promising future for television channels. 
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A Question and Answer 
Department conducted by 
Radio World's Technical 
Staff. Only Questions sent 
in by University Club 
Members are answered. 
Answers printed herewith 
have been mailed to Uni- 
versity Members. 

Radio University 
To obtain a membership 
one year, send $6 for one 
World) and you will get 
ber at top of letter (not 
dress, Radio World, 145 

in Radio World's University Club for 
year's subscription (52 issues of Radio 
a University number. Put this num- 
envelope) containing questions. Ad- 
West 45th Street, New York, N. Y. 

Annual subscriptions are 
accepted at $6 for 52 
numbers, with the previ- 
lege of obtaining answers 
to radio questions for the 
period of the subscrip- 
tion, but not if any other 
premium is obtained with 
the subscription. 

FIG. 966 
Example of a primary 

wound adjoining the 
secondary. 

Shielding a High Gain Tuner 

HAVING built a five tube a -c set with two stages of t -r -f, I 
am now going to build a set with three stages of t -r -f. The 
number of primary turns on the coils in the present set is 

30, compared with 127 on the secondary, or, roughly, a 1 -to -4 
ratio. May I maintain that ratio when the extra stage of radio 
frequency. amplification is added ? -P. O. 

In general, the number of turns on the primaries in plate cir- 
cuits will have to be less. The antenna primary need not be 
changed. Of course you are using and will use screen grid tubes, 
otherwise the large number of primary turns is out of question. 
The extra stage of radio frequency amplification is desired, no 
doubt, for additional selectivity, as, neglecting selectivity, the sen- 
sitivity of even two stages of t -r -f may easily be developed to the 
noise level. Considerable trouble with oscillation should be ex- 
pected unless the primaries are reduced for the three stage con- 
struction. However, the number of primary turns depends on 
several things, including the screen plate and bias voltages, the 
separation between primary and secondary, the size and nature of 
the shields used, the proximity of the coils to one another, and the 
kind of material of which the form is made. The voltage effects 
on oscillation or amplification are familiar. The greater the separa- 
tion between primary and secondary, the looser the coupling, the 
less the oscillation tendency, as increasing the distance is equiva- 
lent to removing turns. The size of the shield, and the material 
of which it is made, are important, for with small shields, es- 
pecially of zinc composition, more turns on primaries may be used 
because of the greater eddy current effect of such metal and size. 
The 30 turns you specify for the set you built evidently refer to 
such shields, about 2% inch diameter, with coils wound on 1 inch 
tubing. Larger shields, using aluminum or copper, will produce 
lower losses, and the coupling therefore should be looser than other- 
wise. Freedom of the winding form from iron or equivalent for- 
eign substances, the lower the losses and the smaller the primaries 
must be. As the shielding will not be utterly complete for the 
thickness of metal usually employed, the distance between coils 
has an effect. The closer the coils are together, the looser the 
primary coupling should be. All these considerations have to do 
with avoidance of oscillation, but they also affect the selectivity, 
for the larger the shields, the more suitable the metal, the looser 
the coupling, the better the selectivity. 

* * * 

Volume Control of 235's 

`I THEN building a set that has a few stages of t -r -f, is it all /, right to put the volume control on two tubes, say, by vary- 
ing the bias for 235's? What do you suggest ? -T. H. H. 

It is all right to put the volume control, consisting of a rheo- 
stat of around 10,000 ohms or so, in the common return to ground 
.of the cathode circuits of the first two tubes. Then a limiting 
resistor of from 300 to 800 ohms should be placed between one 
side of the control and the cathode, so that zero bias will not 
result. The plate current in these tubes may be less than you 
expect, and the choice of value for the limiting resistor will de- 
pend largely on what this current is. The object is to attain a 
minimum bias of around 1.5 volts for the tubes, when the volume 
control rheostat is effectively out of circuit, set at zero resistance 
value. If the rheostat has a much higher resistance you may 
use it to control the voltage of the first tube only, and give the 
second tube a steady bias of 1.5 volts. 

* * * 

Effect of Shield on Inductance 

OW does the inductance change in respect to the size of 

H a shield used on a radio frequency transformer ?-P. K. 
The inductance, in general, increases as the diameter and 

height of the shield are increased. Therefore inductance computation 
by the formula based on no shielding does not apply. As an 
example, a coil encased in a shield 2% inches in diameter, and 
wound on a form 1 inch in diameter, tuned in 526 meters at 90 

on the dial, but when a similar shield, of 3% inch diameter and 
4 inch high was used, with the same coil, the station came in 
at 85 on the dial, a difference of 42 mmfd. The inductance change 
is sharper and more extensive than the shield capacity change. 
so the larger shield enables wider wave band coverage. No 
formula has been developed yet for the computation of inductance 
of shielded coils, and the determinations are made experimentally. 

* * * 

Questions His Power Amplifier 
PLEASE let me know if I have made a poor amplifier, as 

it motorboats, and as yet I have not reached the solution. 
Is there any way of curing the trouble without resorting to 

frequency discriminating devices ?-Y. D. 
The fact that your audio power amplifier motorboats is a good 

sign. There is regeneration at low audio frequencies. The solu- 
tion is met properly when the motorboating is eliminated by 
increasing the bias on an audio tube ahead of the power tube 
(which is usually too low anyway), and by reducing the grid 
leak value in any audio stage. Perhaps you mean that such 
reduction of resistance is discriminatory as to frequencies, as 
cutting down the low frequency amplification more than the high, 
but the circumstances call for just that, because the low fre- 
quencies, due to regeneration, now are being overamplified, and 
therefore motorboating, a severe form of distortion, is present. 
The old idea it being runinous to tone to reduce leak values is 
being discarded as realization spreads that the reduction effaces 
existing discrimination. 

* * * 
Desires a Short Wave Circuit 

WILL you please show a detailed pictorial design for a short 
wave a -c receiver ? I desire one economical to build and 
operate. -I. H. 

The October 31st issue contained an article on such a receiver, 
with illustrations, including a schematic diagram. Lack of room 
prevents publication of the full scale pictorial diagram, but this is 
available as Blueprint No. 628. 

* * * 

Rectifier Type Detector 
WHEN a rectifier type detector is used, is it not possible 

to introduce push -pull resistance coupling? Also, may not 
the rectifier be used for a single sided input, with the 

negative leading to the coupling resistor? 
It is possible to introduce push pull, because the resistor in 

the cathode lead of the rectifier type detector need not be grounded, 
but the center of the subsequent leak is grounded, isolating con- 
densers separating the two. The output may be taken from the 
negative side of the rectifier type detector in the method you 
suggest. See the article on pages 3 and 4 of this issue. 

* * * 

Pentode's Tone 

SOME remarks have been made about the pentode tube not 
producing good tone, and you have published quotations on 
this, as well as answered a question on the subject, but I 

do not find that you have committed youself. -T. G. F. 
The statement that there is third harmonic distortion in pentode 

tubes is true, but it is the amount of distortion that counts, and 
it may be kept at a sufficiently low level in the most popular types 
of pentodes. We did commit ourselves to the statement that the 
pentode is satisfactory. The distortion in some sets that use 
pentodes is principally due to other causes than to the output 
tube. We recommend the pentode where high sensitivity power 
tubes are required. 

* * * 

The Blue Glow in Pentodes 

AFTER having tried out several pentode power tubes I de- 
sire to report that they are no good, because gassy. While 
it is true they are very sensitive, the inevitable result is that 

the gassy blue glow appears, and this is first and foremost evidence 
of a defective tube. Will you please state why the tube manu- 
facturers cannot make pentodes that are not gassy ? -H. D. W. 

The blue glow in pentodes is not due to gas but to electron 
bombardment of the glass envelope, and is a tribute to the tube, 
rather than a defect. Usually tubes that show a blue glow are 
gassy, but you will notice that the high gas content is evidenced 
by a glow filling the inside of the tube from one side of the 
wall to the other, and especially between elements. If you will 
scrutinize the glow in the pentodes you will find that it is con- 
fined solely to the inside wall of the tube, and at a particular 
place. This is due to the high acceleration of electrons by the 
accelerator grid. Some of the tube manufacturers go so far as 
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to say that if the pentode does not show a blue glow it isn't a 
good pentode, although we have tested pentodes that glowed 
and others that did not, and found both types satisfactory. It 
will be found that the glow does not always appear instantly, but 
may build up, or is suddenly introduced when a loud signai 
passage occurs. Another eccentricity is that the pentode may lose 
its high sensitivity for a fraction of a second when a regenerative 
set is brought abruptly out of or into oscillation. This is due 
to the plate current change affecting the output tube. 

* * * 

Perplexed by Short Wave Calls 

S 
OMETIMES I hear short wave stations in the broadcast 
band. Can this be due to inverse harmonics? I am puzzled 
over this phenomenon. -O. S. 

The stations you hear are not short wave stations, but are 
regular broadcasting stations that have short wave transmitters. 
The call letters of both the broadcast station and the short wave 
station are given in the same announcement. Hence short wave 
and broadcast wave listeners hear exactly the same announce- 
ment. You hear the short wave call letters given on broadcast 
waves. There are such things as inverse harmonics, but they do 
not appear in broadcast tuners. 

General Purpose Output for Converters 

IN regard to the statement that good matching has to prevail 
between a short wave converter and a receiver, is it not true 
that if instead of using a screen grid tube as the output 

tube, which may be the modulator, a general purpose tube is 
used, that there will be more sensitivity, due to better matching? - 
U. S. G. 

That is generally true. A converter well may have as modu- 
lator a general purpose tube. The matching will be better, in 
general, because of the relatively low impedance of the antenna 
load of the set. If the converter has a screen grid output tube 
and a general purpose tube is preferred, the change is easily made 
by cutting off the connection to G post of socket (a B plus lead) 
and joining the G post to the plate post. 

* 

Volume Control at the Station 

WHEN music is received it is generally toned down by 
the recipient, but when voice is received it is generally 
toned up. So why do not stations make allowance for 

this, and increase the volume of sound in the modulation process 
for speakers, and tone it down for orchestras? That would 
spare many of us the constant necessity of adjusting the volume 
control when the program is changed from one type to another. 
-H. G. D. 

Some stations do make allowance for this difference, and the 
added modulation strength is taken care of by the man in charge 
of the monitor. However, a general adoption of this plan, or 
a rule of the Federal Radio Commission making such adjustment 
compulsory, would have to be predicated on the supposition that 
a listener hears the same station all the time, or that all stations 
have the same field strength about the listener's antenna, or that 
the listener's set is equally sensitive to all radio frequencies it 
tunes in. All these assumptions would be contrary to the fact. 
It should be remembered, also, that many persons listen to dis- 
tant stations, and that the volume control must be turned up 
all the way for voice or orchestra. An automatic volume control 
in a set is to a degree a corrective for the situation you bring up. 

* * * 

Sensitivity Varies 

UNDER ordinary circumstances I am able to get good sensi- 
tivity out of my broadcast receiver (t -r -f), but sometimes 
the set seems more sensitive than at other times, and besides 

the volume is greater when I use a longer aerial, and the high 
waves come in fine, but if I use a shorter aerial, while the low 
waves come in well, and with better selectivity, I hardly hear 
any high waves. -T. D. 

The sensitivity of the set may change with meterological condi- 
tions, and also the penetration of the radio waves may change. 
These factors have to be accepted as variables in radio reception. 
An automatic volume control will introduce some steadying ef- 
fects, but will not constitute a complete remedy. The longer 
aerial delivers more power to the input of your set, and also 
lifts the natural period so that higher waves get a disproportion- 
ately greater amount of assistance. It is practical to have an 
antenna winding with a center tap and use a switching device 
to pick up the tap or the extreme for aerial connection. This 
is one type of local- distance switch. Then the long antenna may 
be kept on permanently, and the switch thrown to one position 
for long waves and to the other for lower waves. 

* * * 

Primary's Position 

SOMETIMES in your coil data you mention a primary wound 
alongside of the secondary, and then a primary wound on the 
secondary. Will you please explain the difference ? -E. S. 

A primary is wound alongside of the secondary when both are 
wound directly on the same form, as in Fig. 966, wnicm shows 
the primary (smaller winding) in the upper position. The other 
condition is where the primary is wound over the secondary, that 
is. not on the form directly, but some insulating fabric is placed 
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FIG. 967 
Adding another choke coil to increase the filtration, so 

hum will be greatly reduced. 

over part of the secondary, and the primary is wound on this 
fabric. In the first case the primary merely adjoins the secondary, 
in the second case the primary is superimposed on the secondary. 

* * 

Better Filtration 
MY B eliminator uses a 280 tube. There has always been 

some hum. I am using a single 8 mfd. next to the 
rectifier and two 8 mfd. in parallel at the end of the 

rectifier. -V. M. 
You may add another B supply choke coil and split up the 

two single 8 mfd. as shown in Fig. 967. Where the choke is to 
be added is designated on the diagram. Since you have fairly 
high capacity already, it is evidence that the shortcoming is due 
to the use of a choke of too low inductance, hence the sug- 
gestion for added choking. The capacity need not be increased. 

Canadian Stations 
by Call and Frequency 

Station kc Station kc Station kc Station kc Station kc 

CFAC ... 690 CHCK ... 1010 CJGC ... 910 CKIC .. 1010 CNRE ... 930 

CFBO ... 890 CHCS ... 1120 CJGX .. 630 CKLC .. 840 CNRH .. 910 

CFCA .. 1120 CHCT ... 840 CJOC ... 1120 CKMC .. 1210 CNRL .. 910 

CFCF ... 1030 CHGS ... 1120 CJOR ... 1210 CKMO .. 730 CNRM ... 730 

CFCH ... 930 CHLS ... 730 CJRM .. 665 CKNC . 960 CNRO ... 600 

CFCL ... 930 CHMA .. 580 CJRW .. 665 CKOC .. 1010 CNRQ ... 880 

CFCN ... 985 CHML .. 880 CJSC ... 690 CKOV .. 1200 CNRR ... 960 

CFCO ... 1210 CHNS ... 910 CKAC ... 730 CKOW .. 840 CNRS ... 910 

CFCT ... 630 CHRC ... 645 CKCD .. 730 CKPC .. 1210 CNRT .. 840 

CFCY ... 580 CHWC .. 960 CKCI ... 640 CKPR .. 890 CNRV .. 1030 

CFJC ... 1120 CHWK .. 665 CKCK .. 960 CKUA .. 580 CNRW .. 780 

CFLC ... 1010 CHYC .. 730 CKCL .. 580 CKWX .. 730 CNRX .. 960 

CFNB ... 1210 ... 690 CKCO .. 890 CKX .... 540 CPRY .. 690 

CFOC ... 910 CJBR ... 960 CKCR .. 640 CKY .... 780 

CFRB ... 690 C CA ... 930 CKCV .. 880 CNRA ... 630 

CFRC ... 930 CJCB ... 880 CKFC .. 730 CNRC ... 690 

CHCA ... 690 CJCJ .... 690 CKGW .. 840 CNRD ... 840 

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, iti 

preferred. Your name will be entered on our subscription ano 
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 sub- 
scription 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. Writs 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 gives 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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A THOUGHT FOR THE WEEK 

LEASES amounting in the aggregate to 
$70,000,000 have already been signed 

for space in Radio City, the new town of 
magic that is raising its beautiful head in 
New York's Fifties. Leases involving many 
more millions are in the making. Who says 
that "Depression, 'Tis of Thee" is likely to 
become our national anthem? "Here 
Comes the Sun" fits in match better! 

The First and Only National Radio Weekly 
Tenth Year 

Owned and published by Hennessy Radio Publications 
Corporation, 145 West 45th Street, New York. N. Y 

Roland Borke Hennessy. president and treasurer, 145 
West 45th Street. New York. N. Y. ; M. B. Henneen. 
viee- president. 145 West 45th Street, New York, N. T. 
Herman Bernard, Secretary. 195 West 45th Street, New 
York, N. Y 

Roland Burke Hennessy. editor; Herman Bernard. 
managing editor and business manager; J. E. Andersen, 
technical editor. 

Television Demand 
TELEVISION is in a baffling mist just 

now, with such part of the public as 
has been given projected demonstra- 

tions desiring something of the sort in their 
homes. The smaller views obtained from 
present home apparatus does not meet with 
hearty response. But the demonstrations 
that have won the public's attention, and 
even its favor, are not and have not been 
of apparatus reproducible for the home, 
which has no room for the bulky apparatus, 
nor is there any desire to pay many thou- 
sands of dollars for an installation, as would 
be required. 

So the public now has a choice of small 
pictures, with good definition, around 1.5 to 
2 inches square, or somewhat larger pic- 
tures, several inches square, where the size 
has been improved at the expense of the 
definition. Where there is only a limited 
quantity of light, as from the neon lamp, 
concentration makes for definition, and dif- 
fusion makes for a view simulating the print 
of an overexposed, negative. More light is 
afforded in theatre installations at enormous 
expense, and could be obtained from a home 
lamp of larger plate area, but again cost in- 
creases. 

Meanwhile methods are used for conserv- 
ing the illumination as much as possible. 
Instead of pinhole apertures in scanning 
discs, lenses are used, for the same reason 
that a lens supplanted the pinhole of the 
first camera. 

The world is waiting not so much for the 
sunrise as for the lamp rise, some lamp that 
gives intense light, and it should be white, 
since the pinkish effect of the neon lamp is 
not wholesome. A cathode tube accomplish- 
ing such objects is in the works, but it troy 
be a few years before it is ready for the 
public. 

Experimenters will find excellent fun in 
using television receivers and scanning ap- 
paratus in conjunction with present trans- 
missions, and also their delight will be 
heightened as the transmitters turn to higher 
and higher frequencies. But the fun is for 
those who live not far from the transmitter, 
as DX television is not a fact. As for the 
public, there is nothing now offered that 
quite meets the demand for large, clear and 
preferably black and white pictures. More- 
over, there are not enough programs to in- 
terest the public at large, nor are the pro- 
grams that obtain of sufficient interest. Ex- 
perimental joy abounds. But entertainment 
value is not yet here. And nobody knows 
when it will be. No matter how famous 
the participants in the guessing contest have 
been, they have not known any more about 
the future of television than the gypsy for- 

tune teller knows about what will happen to 
you next week. Television as entertainment 
-the dark man with a bundle -is yet to 
come along. 

Farewell to Dialects? 
LINGUISTS are interested in the effect 

of radio on speech standardization. 
Almost any country of any size, and some 
countries of hardly any size whatever, have 
their assortment of dialects. It has always 
been interesting to linguists to assume a 
standard speech and hope that all would con- 
form to it. Even the large broadcasting 
systems in this country have been won over 
by linguists who have prompted the choice 
of the prize winning announcer of the year 
o na certain standard of rating, which in- 
cludes absence of localized pronunciation. 

It is all very well to strive for a standard, 
and no doubt some dialects should lose out, 
while yielding so much as is valuable in them 
to the new standard of the countries, but 
for our own land we would miss the manner 
of speech of the Southerners and mid -West- 
erners as compared to the Yankees, and 
far -Westerners. Even if no improvement in 
programs is noticed as one tunes in sta- 
tions from various parts of the country, the 
difference in the pronunciation is marked, 
and there is no a- wearyin' of the contrasts. 

In some parts of all countries certain ex- 
pressions and words that have not survived 
in the accepted speech of the land still pre- 
vail, and perhaps these will win back, in the 
standardized language, the place they lost. 
Perhaps it will be left for radio to be the 
forum of speech correctness -an honor it 
now fails to warrant by an undiscussably 
wide margin -just as in Germany the speech 
of the stage has become accepted as the 
proper and correct one, and the pronuncia- 
tion is used even in the teaching of German 
in foreign countries, including our own. 

A lagging language student, unable to 
understand a foreign tongue spoken in the 
pretendedly standard manner, could always 
fall back upon the speaker's fellow- country- 
man, who, being of a quite different patois, 
also could not understand. This alibi Yyill 
be lost to the future, when a nation be- 
comes agreed upon a standard of speech and 
pronunciation, but what will become of the 
Shavian jest of being able to tell not only 
what part of London a man came from, but 
the very street, and, on occasion, the house 
number, by the dialect? 

FORUM 
Delighted With Regenerated Audio 

HAVING been a steady reader of 
RADIO WORLD for the past four years, 
and being a nut on excellent quality 

of reproduction, I have built dozens of ampli- 
fiers and I desire to say that the Bernard 
regenerated audio amplifier produces the 
most beautiful and natural result I have at- 
tained yet. 

Merely as a suggestion, many of us would 
be pleased to see hookups without that 247 
tube with its odd harmonics and punk re- 
production. 

JOHN R. BUCKMAN, 
130 Clinton Street, 

Brooklyn, N. Y. 

Argentina Leads in 
Latin America with 

400,000 Receivers 
In its pamphlet, "Broadcast Advertising in 

Latin America," the Department of Com- 
merce lists an estimate, obtained from local 
trade sources, of the number of receiving 
sets in use. Argentina is far in the lead, 
with 400,000 sets ; Brazil is second, with 
190,000 ; Mexico is third with 100,000, Peru 
fourth with 70,000, Uruguay fifth with 60,- 
000, Chile sixth with 35,000, Cuba seventh 
with 28,875, the rest having 5000 or fewer. 

The Spanish language is used almost uni- 
versally, except in Brazil, where Portuguese 
is spoken. The economic distinctions are 
very sharp, and only the well -to -do have sets 
in these countries, and automatically con- 
stitute the greatest buying power for goods 
advertised over the air. 

Recently the climatic difficulties have been 
somewhat overcome, the report states, by the 
installation of improved transmitting equip- 
ment, but reception in summer is nowhere 
near as good as it is in winter, bearing in 
mind that when it is summer north of the 
Equator it is winter south of the Equator. 

Argentina has 29 broadcasting stations, 
19 of which are located in Buenos Aires. 

All the Latin American countries put on 
good musical programs, particularly of na- 
tive music that delights the listeners most, 
and there is also a large preponderance of 
broadcasting of phonograph records. 

SUNDRY SUGGESTIONS FOR WEEK OF 
NOVEMBER 15 

Sun., Nov. 15: N. Y. Symphony; WABC -- 
3.00 p. m. 

Sun., Nov. 15: Footlight Echoes ; WOR- 
10:30 p. m. 

Mon., Nov. 16: Death Valley Days; WJZ- 
8 :30 p m. 

Mon., Nov. 16: Carl Fenton and Bing 
Crosby ; WABC--7 :15 p. m. 

Tues., Nov. 17: Andy Sannella ; WEAF- 
10:00 p. m. 

Wed., Nov. 18: Muriel Pollack and Vee 
Lawnhurst ; WJZ-6 :15 p. m. 

Thurs., Nov. 19 : Basil Ruysdael, Weaver of 
Dreams; WOR -10:00 p. m. 

Fri., Nov. 20: Theatre of the Air ; WEAF 
-10:30 p. m. 

Sat., Nov. 21 : Little Symphony ; WOR, 8:00 
p. m. 

Sat., Nov. 21 : Nocturne, with Ann Leaf and 
Organ; WABC-11 :45 p m. 
[The foregoing are the selections of Miss 

Alice Reinsen.- EDITOR.] 

Jewett Recuperating 
at Parents' Home 

Ted Jewett, National Broadcasting Com- 
pany announcer, seriously injured in a taxi- 
cab accident a few minutes after he had par- 
ticipated in broadcasting the departure of 
Colonel and Mrs. Lindbergh for the Orient 
July 29, left Flushing (N. Y.) hospital and 
went to the home of his parents, Mr. and 
Mrs. John H. Jewett, at Hazlett, N. H., for 
recuperation. Jewett's bride died of infantile 
paralysis in the same hospital where he was 
a patient. 

Jewett has recovered the use of his 
broken leg sufficiently to walk a bit during 
the last few days. 

WE'RE DELIGHTED -AND ENCOURAGED ! 

A recent survey of Radio World's subscription orders for ten weeks 
of a normal period of activity, proved that the amount paid by new and 
old subscribers during those ten weeks was 15.9% more than was paid 
during the corresponding period of 1930. 

We're going to try and increase this percentage for the whole year - 
and know full well that this can be accomplished only by turning out a 
paper that gives the service expected by a particular and ever-arowinse 
radio public. THE PUBLISHERS. 
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Station Sparks 
By Alice Remsen 

REMEMBRANCE 
(Salon Singers, WEAF, 
Thursdays, 4:00 p.m.) 

THIS is the tree 'neath which we sat to dream 
Of our old home, dear home across the sea. 

Night was bereft of moonlight's ghostly beam. 
We listened to night's trembling melody. 

Sweet, I remember how we blessed the rain 
As it came dripping on us in the gloom, 

Taking us back to leafy Kentish lane, 
To lovely English hedgerows, all in bloom 

With hawthorn blossoms, budding pink and white, 
Where ivy and convulvulus interlace, 

Their perfume seemed to permeate the night, 
Effacing for a while both time and space. 

That precious moment, lost beyond recall, 
I've often tried to capture once again, 

Off'ring surrender to its magic thrall - 
Receiving in return but poignant pain - 

For thinking of that night I think of you. 
But you have gone away from life, and me- 
Leaving a saddened mortal here to rue 
The loss of love-begotten 'neath a tree. 

* 
George Dilworth, who directs the Salon 

singers brings back many beautiful old 
English ballads, and memories, joyful and 
sad, of other days, and other times. A 
mixed quartette with Amy Goldsmith, so- 
prano; Alma Kitchell, contralto; Fred 
Huffsmith, tenor, and Donald Beltz, bari- 
tone, dividing the solo honors and sing- 
ing Mr. Dilworth's harmony arrange- 
ments very pleasingly together. .... .... 

* * * 

Electrical Transcription is coming on 
apace, making headway in the radio field. 
One of the best of these companies is 
that of the American Recording Com- 
pany, with headquarters in the Liberty 
Building, at 1776 Broadway, near Colum- 
bus Circle, very thoroughly American 
both as to location, address and personnel. 
Charles Goetz is the manager of the elec- 
trical transcription department, and Frank 
Hennig, production manager, in complete 
charge of recordings. The American Re- 
cording Company is an old -established 
firm, the largest distributors of phono- 
graph records in the world. Only recently 
it added radio transcriptions to its output 
and reports a tremendous interest in this 
prograrn method throughout the country. 
While going over the studios and record - 
inging rooms one day last week, I ran into 
such well -known folk as Gus Van, Roy 
Smeck, Uncle Don Carney, Mann Hol- 
linger, Claude MacArthus, Arthur Q. 
Bryan, Marie Cardinale and Ernie Golden, 
who were either rehearsing for or making 
transcriptions. 

* * * 

Carl Fenton's contract with Cremo is 
for a year, six days a week, twice a day. 
That's what you might call a tall order. 
but one that Carl is well able to fill. 

* * * 

Leopold Stokowski is the third recipient 
of Columbia's medal for "distinguished 
contribution to the radio art." Sir John 
C. W. Reith, Director General of the 
British Broadcasting Corporation, was the 
first, and Colonel Charles A. Lindbergh, 
the second to receive the award. 

* * * 

B. A. Rolfe is taking an extended va- 
cation by order of his doctor, and I 
should think the portly conductor would 
need a rest after conducting his lightning 
tempo band through 468 broadcasts with- 

-A. R. 

out a break, during which time he has 
played 7,460 tunes. During Mr. Rolfe's 
tour of Europe he will study thé methods 
of European orchestra broadcasting, pro- 
grams and music. 

* * * 

Louis A. Witten makes a most engag- 
ing Master of Ceremonies on the Countess 
D'Orsay program, over the WJZINBC 
network, Saturday nights at 8:30 p.m. 

* * * 

And Now It Appears that the lyric Lew 
Conrad, who is still leading his band at 
the Hotel Statler in Boston, has a na- 
tion -wide Club Conrad, with chapters in 
every state, run by his admiring fans, the 
Club runs a monthly paper called The 
Club Conrad Musketeer, which. each 
member receives. It contains the latest 
news about the Lyric Lew. A good 
..publicity stunt ! 

* * * 

Have you Listened In on the Regal 
Radio Reproductions program over 
WABC, Friday nights at 9 :00? Unmen- 
tioned artists impersonate stage, screen 
and radio stars, in some instances doing a 
much better job than the stars they are 
supposed to represent. Quite a novel pro- 
gram, with a clever advertising tie -up that 
is not too annoying. 

* * * 

Arthur Quick Bryan was sent for by 
WCAU of Philadelphia. He opened there 
last week and is now announcing, writing 
continuity, producing programs and sing- 
ing over that enterprising station. WCAU 
was recently awarded 50,000 watts by the 
Federal Radio Commission and is on the 
Columbia network. Arthur has made a 
very advantageous contract with the sta- 
tion, containing a special clause allowing 
him to continue with his New York writ- 
ing and records. 

SIDELIGHTS 
HARRIETT LEE, Miss Radio of 1931, 

is making a tour of the RKO theatres 
around town ... ARTHUR TRACY, the 
Street Singer, has made a record of his 
theme song, "Marta" . DAVID ROSS 
was once secretary to a Russian Baroness 

EDDIE DUCHIN graduated from the 
,Massachusetts College of Pharmacy . . . 

Eugene Ormandy was born in Budapest, 
Hungary ... DICK ROBERTSON has a 
country home in Berryville, N. Y. 
CATHERINE RENWICK and JOHN 
HOLBROOK, radio actress and an- 
nouncer respectively, have announced 
their engagement. Congrats! . . . BEN 
ALLEY has written another song, this 
time with the title, "Linger in His Arms ". 

PHIL COOK has been broadcasting 
for nine years, and during that time he 
has used only his own songs . . 

GEORGIE JESSEL'S favorite author is 
James Branch Cabell . . LEE CRONI- 
CAN has just moved into a new apart- 
ment at Jackson Heights . . . WOLFIE 
GILBERT is going to Europe for a vaca- 
tion ... TOMMY WEIR has three new 
commercial programs on WAAT . 

NYRA DORRANCE is going into the 
business of radio production ... GORDON 
THOMAS can do a perfect imitation of 
Jimmy Melton ... BENNY BLOOM of 
Berlin's can do a creditable impersona- 
tion of Lee Morse ... CHARLIE CAN- 
TOR does a perfect Bert Williams and 
you should hear UNCLE DON do Russ 
Columbo ... LINDY'S RESTAURANT 
has a theme song, "Just a Crooner, a Song 
Publisher and a Band Leader." A per - 
fact combination! 

BIOGRAPHICAL BREVITIES 
ABOUT ROY SMECK 

Roy Smeck, the Wizard of the Strings, 
was born in Reading, Penn., of Pennsylvania 
Dutch parentage and possesses all the happy - 
go-lucky characteristics of those people, in- 
heriting from them a desire to play some 
kind of an instrument. So young Roy, at 
the tender age of fifteen, purchased himself a 
ukulele with his earnings as part -time 
sweeper in a shoe factory and proceeded to 
teach himself to play on that much abused in- 
strument. 

As it happens, Roy really had a musical 
soul and managed to extract music out of 
the little wooden box. He played it in the 
morning, he played it at night, at work 
and at play, until the foreman of the shoe 
factory got mad and told Roy that it was 
a shame he should allow work to interfere 
with play and promptly fired him on the 
spot. 

Nothing daunted, Roy procured backing 
from a kindred soul and proceeded to open 
a music store in Binghamton, N. Y. Here 
he was in his element, playing the uke for 
any chance customer straying into the store. 
He increased his musical vocabulary, and 
mastered in turn the guitar, steel guitar, 
harmonica and banjo, also inventing a weird 
instrument of his own which he calls the 
octochorda. 

Then his big break came ! Paul Specht 
played Binghampton- needed a banjoist - 
heard Roy -hired him -started him on the 
road to fame and he's been traveling it ever 
since. 

Roy has played all over the States on the 
R -K -O circuit, is known from Coast to 
Coast as a preeminent radio artist -and his 
phonograph records are among the best 
sellers. He played in a revue three years 
ago, fell in love and married the star -is 
still in love, which accounts for the faraway 
look in his eyes. 

Roy's income from records alone is more 
than that of the Prime Minister of England. 

In appearance Roy is dark of hair and 
eyes, of medium height, slender, nice teeth, 
pleasant smile. Is very good company, al- 
ways ready to oblige with a solo, or his 
famous impersonation of Bill Robinson's tap 
dance, which he does with his fingers on the 
side of his ukulele while playing the ac- 
companiment. All in all, he's a great lad, 
is Roy Smeck ! 

* * * 

(If you would like to know something of 
your favorite radio artists or announcers. 
drop a card to the conductor of this Page. 
Address her, Miss Alice Remsen, care 
RADIO WORLD, 145 West 45th St., New 
York, N. Y.) 
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TELEVISION ON 

BROADWAY AS 

150,000 "LOOK" 
About 20,000 persons a day attended a 

week's television demonstration given by the 
Television Manufacturing Company of 
America in a converted store in the Holly- 
wood Theatre Building, Fifty -second Street 
and Broadway, New York City. During 
the week the attendance, of about 150,000, 
showed much interest in the results, which 
are those obtainable in the home. 

The viewed image was about 2 inches 
square, but a magnifying glass in front of 
the frame made the picture seem larger. 
The familiar neon glow rendered the illumi- 
nation reddish, but the detail was good, and 
many remarked on the clarity. 

Showed What Home Can Enjoy 
Best results were obtained from trans- 

missions of the Columbia Broadcasting Sys- 
tem, and the exhibition concentrated on 
these. The receiver used was along the lines 
of the familiar five tube a -c sets, but with 
the tuning covering only the television fre- 
quencies in the continental band. 

William Starkenstein, representing the 
company, said that the demonstration was 
given to show the people just what could be 
duplicated in the home, at modest cost, and 
all efforts to show large, projected pictures, 
to create a big impression, but without being 
able to offer anything a home could contain 
or afford, were avoided. 

Some of those viewing the television re- 
ception asked about larger pictures, but it 
was explained that the present state of the 
art, as applicable to home use, did not en- 
able larger pictures without loss of con- 
siderable definition. 

The sixty hole 20 frame scanning method 
was used, as being applicable to most tele- 
vision stations, and the pictures were held 
with good constancy. 

Experimenters Mostly Responsive 
The company has a television receiving 

set and a scanning disc and motor combina- 
tion, and while offering a complete installa- 
tion in a tallish midget cabinet with magni- 
fying glass in front of the viewing frame, 
also is catering to the kit constructors, par- 
ticularly as greatest response is obtained 
from those experimentally versed in radio, 
rather than from the lay public. 

At the radio show a month previously, in 
Madison Square Garden, larger or projected 
pictures were shown, and simultaneously with 
the store demonstration in the theatre build- 
ing there was a daily television showing as 
part of the program at the Broadway Thea- 
tre, using a 10x10 foot screen, both of these 
the work of U. S. Sanabria. These facts 
excited the lay public to queries about 
larger size pictures, but did not deter the 
experimenters, because they knew the futility 
of attempting to duplicate the projected pic- 
tures in the home at the moderate prices ob- 
taining for the apparatus demonstrated in 
the store. 

NEW 2 VOLT FILAMENT 
A new type filament for two volt battery 

tubes and for future application to other 
types of tubes was announced by the De 
Forest Radio Company. It is a cobalt alloy 
filament said to overcome the handicaps of 
a finely drawn nickel filament. 

The cobalt alloy filament is said to have 
greater hot tensile strength, with increased 
diameter for a given resistance. The cobalt 
alloy filament has low thermal emission. 

Will Retain Stations, 
Says Westinghouse Head 

"Certain rumors, which have been 
brought to my attention," states F. A. Mer- 
rick, president of the Westinghouse Electric 
and Manufacturing Company, "have been to 
the effect that this company is contemplat- 
ing disposing of its interest in radio sta- 
tions KDKA in Pittsburgh, WBZ in Bos- 
ton, WBZA in Springfield, Mass., and 
KYW in Chicago. 

"The Westinghouse Electric and Manu- 
facturing Company has no intention of 
divesting itself of ownership, operation or 
control of its broadcasting stations, or any 
one of them. These stations have been and 
we expect to continue them as pioneers in 
the business of broadcasting and its con- 
tinued development and progress." 

SAVANT NOTES 

DIALECTS WANE 
Stockholm. 

Radio will in time polish off local dialects 
and at the same time make the common 
language richer in words and their use more 
accurate, predicts Professor Otto von Frie- 
sen of the University of Upsala, linguist and 
member of the Swedish Academy which 
annually picks the winner of the Nobel 
Prize in literature. What he says about 
the effect of broadcasting in Sweden holds 
true in other countries. 

Like most lands, Sweden has many dia- 
lects and when a person speaks on the na- 
tional radio program it is often possible to 
tell from his enunciation what province he 
comes from. It is the deliberate policy of 
the Swedish broadcasting service, which is 
under the control of the press, to admit all 
dialects and not attempt restriction of its 
speakers. 

"In Germany the speech of the stage has 
become the standard for good spoken Ger- 
man, and I sense from that how much more 
important the radio broadcast which reaches 
so many more people will be for the future 
development of our tongue," says Professor 
Friesen. "Not that I look forward to any - 
thing that might be called "radio Swedish" 
but I do believe that the radio will gradually 
smooth out the various dialects and intona- 
tions into a more national speech." 

The country dialects have also preserved 
many old words which the national language 
has dropped and radio may bring back those 
which still serve a purpose. The Swedish 
radio chiefs believe, furthermore, that the 
pronunciation of foreign words will be 
greatly improved by the radio. 

Whiteman's Early Bent 
When Paul Whiteman, the National 

Broadcasting Company's music supervisor 
in Chciago, was a baby, his father was the 
supervisor of music for the Denver public 
school system and so interested in fiddle 
playing that when he took his baby out for 
a wheeling in his carriage, the fiddle re- 
posed on the right side of young Paul. 
This particular time that the Whitemans 
went a- wheeling his father bought a water- 
melon and placed the melon on the left side 
of the carriage. Along the road they hit a 
large stone and all three -the baby, the fid- 
dle and the melon were jolted out of the 
carriage. Here was a predicament -which 
would the baby grasp -the fiddle or the 
melon. So, showing his deep interest in 
music. he grabbed the watermelon. 

HARVARD AND 

OXFORD AGREE 

TO AIR DEBATE 
Oxford University accepted the challenge 

of Harvard to the first international col- 
legiate radio debate. M. H. Aylesworth, 
president of the National Broadcasting Com- 
pany, invited the English and American uni- 
versity debating teams to a transatlantic 
broadcast debate. 

Short wave transmission will be used to 
carry the American debating team's voices 
across the Atlantic for rebroadcast in the 
United States. The National Broadcasting 
Company has invited the British Broadcast- 
ing Corporation to rebroadcast the debate 
in England. 

The subject to be debated and the date of 
the contest are being negotiated. 

Audience to Judge 
While international debt cancellation and 

also the dole were tentatively proposed as 
subjects by Harvard undergraduates inter- 
ested in debating, Mr. Eckles doubted 
whether either of these subjects would meet 
with the agreement of the debating clubs of 
the two universities. 

The debate will last one hour. The first 
week in December has been provisionally 
agreed upon by both Harvard and Oxford. 

Plans to have one English and one Amer- 
ican judge appoint a third judge for the 
debate have been dropped in favor of per- 
mitting the millions of listeners on both 
sides of the Atlantic to register their own 
decisions on the outcome of the contest. 

Marks a Resumption 
The event will mark the resumption of 

debating between the two great American 
and English universities, which have not 
met in verbal conflict since 1925. At that 
time, Harvard won by upholding the nega- 
tive side of the question, Resolved: That 
the growth and activity of the Socialist 
movement are detrimental to human pro- 
gress. The 1925 debate was held in Sym- 
phony Hall, Boston. 

New Book Deals with 
Writing for Radio 

"How To Write For Radio," has just 
been published by Longmans, Green and 
Company, of New York City. Katharine 
Seymour, assistant continuity editor of the 
National Broadcasting Company, and J. T. 
W. Martin, radio writer of the staff of 
Batten, Barton, Durstine and Osborn, an 
advertising agency, are co-ai thors. 

"How To Write For Radio" explains the 
fundamentals of radio writing. Because of 
its joint authorship, it presents the points 
of view of both network and agency. 

The chapter headings are: Opportunities 
for the Radio Writer ; Early History of 
Radio Writing ; "Straight" Continuity ; Dra- 
matic Radio Writing; Radio Adaptations; 
Production (of Musical and Dramatic Pro- 
grams) ; Sound -Effects, the "Props" of 
Radio; Radio Advertising Writing; Prop- 
erties of the Air. 

FRANK MASON JOINS N. B. C. 
Frank Mason has been elected a vice 

president of the National Broadcasting 
Company. He was formerly president and 
general manager of International News 
Service. 
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RECORD LEASE 

BY 4 TENANTS 

IN RADIO CITY 
The world's greatest group lease, for ap- 

proximately a million square feet of office, 
studio and theater space in Radio City, was 
signed by the principal tenants who will 
move into the huge Rockefeller development 
in mid -town Manhattan during 1932 and '33. 

The leases were signed by Colonel Arthur 
Woods, president of Metropolitan Square 
Corporation, Mr. Rockefeller's holding corn - 
pany, as lessor; David Sarnoff, president of 
the Radio Corporation of America and RCA - 
Photophone, Inc. ; M. H. Aylesworth, pres- 
ident of the National Broadcasting Com- 
pany; and Colonel Hiram S. Brown, presi- 
dent of Radio -Keith -Orpheum Corporation. 

The leases covered space in a 66 -story 
office and studio building, a 31 -story office 
building, a great theater structure and a 
sound motion picture theater. 

Music Hall Included 
Approximately 725,000 square feet of 

office and studio space will be located in the 
66 -story office building, which will occupy 
more than half of the block between Fifth 
and Sixth avenues, 49th to 50th streets. 
Approximately 275,000 square feet of office 
space will be located in the 31 -story office 
building, which will be occupied, with the 
exception of seven floors, by Radio -Keith 
Orpheum Corporation and Radio Corpora- 
tion of America. 

In addition, the Radio -Keith -Orpheum 
Corporation signed a lease on the Interna- 
tional Music Hall, world's largest theatre, 
with a seating capacity of 6,500, which will 
be located in the north block of the devel- 
opment, and for sound motion picture thea- 
tre seating 3,500 persons located in the 
south block. 

Each lease represented many months of 
work by the legal departments of each com- 
pany, as well as of Metropolitan Square 
Corporation, the lessor. 

Occupancy Begins Next October 
The leases provide for occupancy of the 

office space in the 31 -story office building on 
October 1, 1932; and of office and studio 
space in the main building on May 1, 1933. 
Both theatres will be completed and ready 
for occupancy in October of next year. 

The Radio Corporation of America will 
occupy the seventh, eighth, ninth and tenth 
floors of the main building, as well as por- 
tions of the fifty -third and fifty- fourth 
floors. It will also occupy from the nine- 
teenth to the twenty -fifth floors, inclusive, in 
the 31 -story building. The National Broad- 
casting Company's offices will occupy space 
on all the floors from the first to the twelfth 
inclusive. The RCA - Photophone Com- 
pany's offices and studios will be on the nine 
floors from the third to the eleventh inclu- 
sive. 

Literature Wanted 
Readers desiring radio literature from 

manufacturers and jobbers concerning stand- 
ard parts and accessories, new products and 
new circuits, should send a request for pub- 
lication of their name and address. Send 
request to Literature Editor, RADIO Woaio. 
145 West 45th Street, New York, N. Y. 

Oscar W. Olsen, Jr., Box 456 Hartington, Nebr. 
J. C. Ruif, 219 W. Chicago Ave., Chicago, I1L 
Cornelius C. Hayes (on short wave receivers), 

458 South Maple Drive Beverly Hills, Calif. 
Wm. V. Quinn, 708 Buffalo St., Conneaut, Ohio. 
J. E. Striplin, U. S. A. T. "Frank," Pier 5, 

Honolulu, T. H. 
Edward T. Serovey, Service Mgr. (on radio & 

television), Paramount Electric Shop, 456 Colerick 
St. Fort Wayne, Ind. 

C=has. P. Adams, Jr., Morrison Training School, 
Hoffman, N. C. 

Alex. Green, General Delivery, Nelson, B. C., 
Canada. 

John E. Penn, Florence Ky. 
W. F. Adams, Repair Shop, 1412 Bond St., Los 

Angeles, Calif. 
W. H. Howe, 626 Gareau St., St. Boniface, Man., 

Canada. 
D. H. Ballard, 2408 Camden Ave., Omaha, Nebr. 
Rollo C. Hamer, 1018 No. 40th St., Omaha, Nebr. 
C. du Prey, Agent (AT. 0627), 745 B. Cham - 

paigneur, Outremont P. Q., Can. 
J. A. Stephenson, Friona, Texas. 
D. T. Lewis, care RADIO LIMITED, Box 1166, 

Auckland, New Zealand. 
Robert M. Tillman, 300 Center St., Bessemer, 

Ala. 
Henry E. Jacob, 1708 Mabert Rd., Portsmouth, 

Ohio. 
H. S. Coonrod, So. Delco Light, Mercedes, 

Texas. 
J. S. Dobes, 1402 College, Kansas City, Mo. 
Horace Young, Box 483, Enice, La. 
Harold Boddy, R. F. D. 2, Willoughby, Ohio. 
Matejowsky & Co., Lyons, Tex. 
J. Pandolf, 240 Kingston Ave., Brooklyn, N. Y. 
Carl Danbury, Kanawha Falls, W. Va. 
W. A. Stine, Jr., Rock Hill, S. C. 
Andru Vosko, 327 Haercheis St., Pittsburgh Pa. 
Louis Coticchio, 11 Taggart St., Batavia, N. Y. 
Pfc. Harvey D. Young (pn short wave radios), 

15th Signal Service Company, Fort Monmouth, 
N. J. 

, A. A. Johnston, Cheney, Kans. 
Elmer Feigel, Saco, Mont. 
A. S. Dodge, George, Iowa. 
Bobby Powers, 903 South Main St., Benton, Ill. 
Clarence Hunerdosse, Lacona Iowa. 
Wm. M. Schachele, Dougal Ave., Livingston, 

N. J. 
J. M. Gillespie, Hotel Continental. Washington, 

D. C. 

Canadian Television 
Station Getting Ready 

Television pictures from Montreal may be 
received in New York and throughout New 
England within sixty days, if the Western 
Television Corporation engineers complete 
the installation of television equipment for 
the French newspaper, La Presse. Construc- 
tion work, already started. 

The Canadian television station will oper- 
ate on 2050 kilocycles with 500 watts of 
power. It will be synchronized with CKAC, 
the 5,000 watt sound station, also operated 
by La Presse. 

HIGHLY SENSITIVE SET 
Next week's issue, dated November 21st, 

will contain an article describing a 9 -tube 
a -c. superheterodyne for both broadcast and 
short wave coverage, especially designed for 
those who live in regions where high sensi- 
tivity is essential, due to distance from 
broadcasting stations, and the extra distance 
required to be covered to bring in Europe 
on short waves. 

25,000 WATTS 

AWARDED WBZ; 

RISE OF 10 KW 
After reconsideration the Federal Radio 

Commission decided in favor of an increase 
in power for WBZ, Springfield, Mass. 

The station was licensed at 15,000 watts 
and was one of the applicants for 50,000 
watts, but this application was denied when 
the 50,000 watt permit available to the First 
Zone was awarded to WOR, Newark, N. J. 
No increase at all was granted to WBZ then. 

A rehearing was granted and the station 
put in new facts, resulting in a reconsidera- 
tion of the entire case, whereby now the 
station is approved at 25,000 watts. The 
station is owned by the Westinghouse Elec- 
tric and Manufacturing Company, which 
also owns KDKA, Pittsburgh, Pa., and 
KYW, Chicago, Ill. A recent rumor that 
the Westinghouse stations would be sold by 
the company was officially denied by its 
president. 

There were eight vacancies in the 50,000 
watt class, and all eight were filled October 
1st, but WBZ's gain in power, newly 
granted, is considered as a tribute to the 
station's conduct and programs. 

It was not expected by those who were 
closely watching the Commission's actions 
on higher power, as it was considered that 
the higher power case was closed. 

KALEIDOSCOPE 
More push being needed to sell products 

today, more sponsors are buying more time 
on the air. Thus modern radio resembles 
the apothecary, curing anything with a mix- 
ture. 

* * * 

More and more radio apparatus is being 
spread over the world. Putting a radio set 
on the fourth dimension will be the peak of 
achievement. 

* * * 

Restless radio science is laboring mightily 
to subjugate ultra high radio frequencies. 
The worry that there can be an overpopu- 
lation of radio ideas should be discarded. 
Radio invention is a pastime that has the 
world as players, crowding at the table. 

* * * 

The radio wave reaches all sets at almost 
the same instant. It goes around the world 
7% times a second at the equator. So DX 
time signals need a correction factor for 
chronometric work. 

* * * 

Radiotherm, General Electric Company's 
new short wave fever machine, is a correct- 
ive for special circulation disorders. Is it 
soon to become a miracle if anyone falls ill? 

Television Has Own Housing Problem 
With television seemingly about to seek a regular place in the 

living room, the question of housing this apparatus comes up. 
Television, profiting by radio's experience, is now going out 

after artistic cabinet designs while the art is still young. This 
pursuit is a challenge to any cabinet maker or designer, since 
the problems met in television are considerably different from 
the mere housing of a radio set and loudspeaker. 

First, if we use even the simplest form of television, the peep - 
t ow type ..a t. ,.,a a Inver. Lane ....MA, ...,ne/. he ,.aa.a.l , 

must be some distance in front of the scanning disc or drum. 
The drum or disc must be pretty large to get clear pictures and 
that takes up room. All this calls for an elongated cabinet, run- 

ping to depth. Some efforts have been made to place the lens 
in front on a superstructure. 

With projected television there is the question of a separate 
screen to be put in front of the television receiver, or better yet, 
to have the screen a fixed unit in the cabinet. But it takes an 
even greater distance between the scanning system and the 
screen than it did in the peep -show type of television and this 
again makes for a deep cabinet. Of course a small screen does 

41, :e r1:c4nnra h..4 swifts nne. Çnn4 n:r4111..0 :,, 
IS 

the problem is a real one. 
In this same cabinet we want to house a short wave radio 

receiver and a loudspeaker, to monitor the picture carried. 
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RESISTORS 
and Mountings 

Plate Circuit 
0.25 meg. (250,000 ohms) Brach resistor, for all 
screen grid tubes. Order Cat. BRA -25, at 12c 
0.1 meg. (100,000 ohms) Brach resistor for all 
except screen grid tubes. Order Cat. BRA -10, 
at 12e 

Grid Circuit 
1.0 meg. Brach resistor for grid leak. Order Cat. 
BRA -100 at 12e 
2.0 meg. Brach resistor for grid leak. Order Cat. 
BRA -100, at 12c 
Carborundum grid leak for highest detector sensi- 
tivity. The leaks are marked "5 to 7 meg," be- 
cause values in this range are present. Order 
Cat. CAR -57, at 12e 

Biasing Resistors 
.005 meg. (5,000 ohms) Brach resistor. Order 
Cat. BRA -005, at 13e 
.015 meg. (15,000 ohms) Amsco resistor. Order 
Cat. AMS -15, at 14e 
.025 meg. (25,000 ohms) Amsco resistor. Order 
Cat. AMS -25, at 14c 
[The above resistors are of the tubular type and 
require a mounting. Lynch moulded bakelite 
mountings, Cat. LYM, at 15c1 

Filament Circuits 
1 -ohm Brach resistor, to afford 5 volts for four 
4 amp. tube when source is 6 volts. Supplied 
with mounting capacity 2 amps. Order Cat. 
BRA -1, at 22e 
2 -ohm Brach resistor, to afford 5 volts when two 

amp. tubes are supplied from a 6 -volt source. 
Furnished with mounting; capacity 1 amp. Order 
Cat. BRA -2, at 20e 
4 -ohm Brach resistor to drop 6 volts to 5 for 
one 34 amp. tube. Mounting supplied at this 
price. Order Cat. BRA -4, at 18e 
30 -onm Brach resistor. To drop 3 volts to 2 
volts on 2.32 and 230 tubes; use two of these 
resistors in parallel. Order Cat. BRA -30 (mount- 
ing supplied); price is for TWO sets at 22e 

DIRECT RADIO CO. 
143 West 45th Street, 

New York, N. Y. 

NATIONAL 
DRUM DIAL 

National Velvet Vernier 
drum dial, type H, for 
Y." shaft. An automatic 
spring take -up assures 
positive drive at all times. 
Numbers are projected on 
a ground glass. Rainbow 
wheel changes colors in 
tuning. Modernistic es- 
cutcheon. Order Cat. ND -H 
@ $3.13. 

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

NEW BOOKS 
"EXPERIMENTAL RADIO ENGINEERING," 
by Prof. John H. Morecroft, of the Department of 
Electrical Engineering, Columbia University. A 
companion book to the author's "Principles of 
Radio Communication," but in itself a text on prac- 
tical radio measurements. Cloth bound, 345 pages, 
6 x 9, 250 figures $3.58 

",FOUNDATIONS OF RADIO," by Rudolph L. 
Duncan. A treatise for the beginner, setting forth 
clearly and carefully the electrical phenomena asso- 
ciated with radio. Just the book to give you a 
firm grip on the subject. $2.58 

"THE RADIO HANDBOOK," by James A. Moyer 
and John F. Wostrel, both of the Massachusetts 
Department of Education. Meets the need for a 
complete digest of authoritative radio data, both 
theoretical and practical. Flexible binding, 886 
pages, 650 illustrations $5.N 

Remit with order. We pay transportation 
Radio World, 145 45th St., New York, N Y. 

Tubes at 
3Oji Each 

Four for 51.06 

171 245 

Sold on basis of remittance with 
order. We will pay the postage. 

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

PENTODE, $1.00 
VARI -MU, $1.00 

List of Tubes and Prices 
247 (pentode) $1.80 120 Loo 
235 (vsrl -.u) 1.00 200A 1.00 
230 1.00 WD-I2 D.12 1.00 
231 1.00 224 1.00 232 1.00 227 1.00 222 

1.00 
.10 

245 I.C3 
Ì7Ì 

A 
(for AC) 1.00 210 2.95 

112A 1.00 250 2.85 
112 (for AC) 1.00 228 1.00 
201 A 1.00 280 1.00 
240 1.00 281 2.95 
UX -198 1.00 UV -199 1.00 

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

Two for the Q 
price of ne 

Get a FREE one -year subscription for any ONE of these magazines' 
RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW (monthly, 12 issues) 
POPULAR MECHANICS AND SCIENCE AND INVENTION (combined) (monthly, 12 issues). 
POPULAR SCIENCE MONTHLY 
RADIO INDEX (monthly, 12 issues), stations, programs, etc. 
RADiO (monthly, 12 issues; exclusively trade magazine). 
MODERN RADIO (monthly). 
EVERYDAY SCIENCE AND MECHANICS (monthly). 
RADIO LOG AND LORE. Monthly. Full station lists, cross indexed, etc. 
AMERICAN BOY -YOUTH'S COMPANION (monthly, 12 issues; popular magazine). 
BOYS' LIFE (monthly, 12 issues; popular magazine). 

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 a 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 f6 cheek, 
money order or stamps to RADIO WORLD, 145 West 45th Street. New York. N. Y. (Add $2.00, making 
$8.00 in all, for extra foreign or Canadian postage for both publications). 

Your Name 

Your Street Address 

City State 

If renewing an existing or expiring subscription for RADIO WORLD, please put a cross 
at beginning of this sentence. 
If renewing an existing or expiring subscription for other magazine, please put a cross 
at the beg ̂ ^ ^" of this sentence. 

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

DOUBLE 
VALUE! 

in square 

in square 

MANY PARTS 

AT BARGAIN PRICES 
UNSHIELDED BROADCAST COILS 

ON 3" DIAMETER BAKELITE 
(Cat. SGT -5) -Three circuit tuned for .0005 mfd. 

condenser, for use where the untuned high impedance 
primary is in the plate circuit of a screen grid 
tube. The tuned secondary may be connected to 
any type tube 8 .80 

(Cat. SOT -3) -Same as above, only for .00035 mid 
condenser .90 

(Cat. 3 -HT) -Same as Cat. 5 -HT, except that it is 
for .00035 mfd. tuning .88 

(Cat. T- 5)- Standard 3- circuit tuner for .0005 mfd, 
where primary is for any type of tube other than 
plate circuit of screen grid tube .80 

(Cat. T -3) -Same as T -5, except for .00035 mfd , 

condenser instead of for .0005 .80 
(Cat. 2 -R5) -Radio frequency transformer for .0005 

mfd. condenser where high impedance untuned 
primary is in plate circuit of a screen grid tube, 
and secondary is tuned by .0005 mtd. .80 

(Cat. 2 -R3) -same as 2 -1t5, except that It is for 
.00035 mfd. tuning .80 

(Cat. 5 -TI') -Radio frequency transformer for use 
whcre primary is tuned and placed In plate circuit 
of screen grid tube, while secondary is not tuned. 
For .0005 mfd .55 

(Cat. 3 -TP) -Same as Cat. 5 -TP, except that it is 
for .00035 mfd. tuning .55 

(Cat. KF -5) -Radio frequency transformer for .0005 
mfd tuning, where untuned primary is in plate circuit of any type tube except screen grid. Useful 
also as antenna coupler .55 (Cat. RF -3) -Same as Cat. RF -5, except that it is 
for .00035 mfd. tuning .55 

FILTER AND BY -PASS CONDENSERS 
(Cat. HT-1)-Compact 1 mfd. filter condenser, for use 

In filter section of any R supply intended to work 
245 tubes single or push -pull, and rest of tubes in receiver 81.50 (Cat. HV- 2)- Cempaet 2 mfd. condenser for 245 B supply 2.50 (Cat. AV% -8)Compact 8 mfd. Aerovox dry elec- trolytic condenser with mounting bracket, for 245 
B auPply 

-- 

1.47 (Cat. LV -1) -1 mfd. low - voltage condenser for by- pausing. 200 v. DC rating .50 (Cat. LV -2) -2 mfd. low - voltage condenser for by- passing, 200 v. DC rating 1.00 (Cat. LV -9) -4 mfd. low- voltage condenser for by- passing, 200 v. DC rating 2.00 (Cat. SUP -31) -Three 0.1 Intel. bypass condensers in one compact case. 200 v. DC rating .57 

KNOBS AND DIALS 
(Cat. BNB -2) -2 -inch diameter moulded bakelite black knob, no pointer; U," shaft .18 (Cat. ItCD) -Marco vernier dial; moulded bakelite; black; pilot light window 
(Cat. NAT -H)- National velvet vernier drum dial, type H, with modernistic escutcheon, color wheel (rainbow feature) 
(Cat. NAT -VBD)- National velvet vernier black moulded bakelite circular dial, variable ratio lever, 

6 -1 to 20 -1; reads 0- 100 -0; with dial light and bracket 

BLUEPRINTS 
(Cat. BP- 3A)- Blueprint of three -tube Supertone short -wave converter, using 227 tubes; filament transformer external; coil winding data, list of parts. schematic diagram included 
(Cat. BP- 33)- Blueprint of the HB -33, seven -tube screen -grid battery set, using 222a for RF, push - pull 171A output 
(Cat. BP- SGD- 4)- Blueprint of 4 -tube battery Dia- mond of the Air, one stage RF 222, regenerative detector, two transformer audio (Cat. BP- PPBD)- Blueprint of 5 -tube battery Dia- mond. Extra tube due to push -pull output. either 112A or 171A 
(Cat. BP- DBS)- Bluepmlt of 4 -tube Diamond, for AC operation, screen -grid RF; no B supply, as 180 -volt B eliminator is to be used (Cat. BP-- UNB)- Blueprint of 4 -tube Universal, with 222 RF; battery operation .25 

GUARANTY RADIO GOODS CO. 143 West 45th Sheet, New York, N. Y Enclosed please find E for which please ship at once the following: 

SOT-5 @ 90e 
SOT -3 @ 90e 
3-HT @ 95e 
T-5 @ 80e 
T -3 
2 -R5 @ 

see 

2 -R3 @ 60e 
5 -TP @ 550 
3 -TP @ 55c 
RF -5 @ 55e 
RF -3 @ 55e 
HV -1 @ 1.50 
11v -2 @ 2.50 
AVX -8 @ 1.47 
LW-1 @ 50e 

.80 

3.13 

1.70 

.25 

.25 

.25 

.25 

.25 

LV-2 (0 1.00 
LV -4 @ 2.00 Si'P -31 @ 57e 
BNB -2 @ 18e 
MCD @ 00e 
NAT -H @ 3.13 
NAT.VBD @ 1.70 
BP -3A @ 25e 
BP -33 @ 25e 
BP -SGD -4 @ 254 
BP -l'PBD @ 25. 
BP -DBX @ 25e 
BP -UNB 05 25e 
Mail items C. O. D. 

Name 

Address 

City State 

"A" BATTERY SWITCH 

111111; 

A push -pun twitch 
for binary -operated 
ets Made 4y nenn 
.mir. Firm. sues 'ontect. extremely 
lone Ilea. Pelee, Ile. 

GUARANTY RADIO GOODS CO. 
143 West 45th St.. New Twit. N. Y. 
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LYNCH Resistors 
Prrninn W ire Wound Metallbad 

' /a. I .v.. 2 and 
1% Tolerance 3 Watts 

Write for details of New RNA Color Coda Chart 
LYNf H MFG. CO.. loe.. Dept. W. 1775 B'wav, N. Y 

RADIO AND OTHER 
TECHNICAL BOOKS 

At a Glance 
"Drake's Radio Cyclopedia," by Manly 6.00 

"The Electric Word," by Shubert 2.50 

"Elements of Radio Communication," by 
Morecroft 

"Experimental Radio," by Ramsey 2.7' 
"Foothold on Radio." by Anderson and 

Bernard 
"Fundamentals of Radio," by Ramsey 
"Mathematics of Radio," by Rider 
"Practical Radio," by Moyer & Wostrel 2.50 

"Practical Radio Construction and Repairing, 
by Moyer & Wostrel 2.50 

"Principles of Radio," by Henney 3.50 
"Principles of Radio Communication," by 

Morecroft 7.50 
"Absolute Measurements in Electricity and 

Magnetism," by Gray 14.50 
"The Radio Manual," by Sterling o.w 
"Radio Receiving Tubes," by Moyer & 

Wostrel 2.50 
"Radio Telegraphy & Telephony," by Duncan 7.50 
"Radio Trouble Shooting," by Haan 3.00 
"The Superheterodyne," by Anderson & 

Bernard 1.50 

TELEVISION 
"A B C of Television," by Yates 3.00 

3.00 

1.00 
3.50 
2.00 

AUTOMOBILES 
"Ford Model 'A' Car and 'AA' Truck, new edi- 

tion, by Maj. Page 2.50 

AVIATION 
"A B C of Aviation," by Maj. Page 1.00 
"Aerial Navigation and Meteorology," by Capt 

Yancy 4.00 
"Everybody's Aviation Guide," by Maj. Page 4.00 
"Modern Aircraft," by Maj. Page 5.00 
"Modern Aviation Engines," by Maj. Page 9.00 

RADIO WORLD 
145 West 45th Street 

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

SHORT -WAVE NUMBERS OF RADIO WORLD. 
Copies of Radio World from Nov. 8, 1930 to Jan. 
j, 1931, covering the various short -wave angles 
gent on receipt "f $1.00. Radio World. 145 W. 

45th St., N. Y. City. 

As we have suggested before - 
Let's make it a Radio Christmas! 

The December 12, 1931, issue of Radio World, the first and only 
national radio weekly, Nvill be a 

Special Radio Gifts Number 
Many millions of dollars will be spent for holiday gifts during the 

month of December -for there is no such word as depression in the 
vocabulary of those who are moved by the warm and giving feeling 
of the holiday season. Let radio share in the purchases of gifts for 
Christmas, as, for instance: 

New sets for those who haven't any, or have old sets that are 
outmoded. A new set of tubes. A short -wave converter. Meters. 
Technical books on radio. Analyzers for service men. Various 
parts needed. 

Cash in on the big purchasing power of Radio World's subscribers 
and news -stand buyers by announcing what you have to offer in the 
Special Radio Gifts Number. 

REGULAR ADVERTISING RATES, LOWEST IN THE FIELD, 
IN FORCE AS FOLLOWS: 

$150.00 a page; $75.00 a half page; $37.50 a quarter page; $18.75 
one -eighth page; $50.00 a column; $5.00 an inch. 

Classified: 7 cents a word; $1.00 minimum; payable with order. 

Last form closes December 1- published December 9 

Radio World, 145 West 45th St., New York, N. Y. 
Phone: BRyant 9 -0558 

LOOK Al YOUR WRAPPER 
You will see by the date thereon when 
your subscription for Radio World ex- 
pires. If the subscription 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. 

Quick Action Classified Ads 
Radio World's Speedy Medium for Enterprise and Sales 

7 cents a word -$1.00 minimum -Cash with Order 

SOUND MOTION PICTURE OPERATORS 
WANTED. Learn to operate. Free practical 
training when course is completed. Easy terms. 
50% of tuition payable when employed. OPERA- 
TORS TRAINING ASSOCIATION, 103 N. Rowan 
Ave., Dept. S., Los Angeles, Calif. 

WORLD'S LARGEST HOUND KENNELS 
OFFERS: Quality Hunting Dogs, Sold Cheap, 
Tria' Allowed: Literature Free. Dixie Kennels, 
Inc.. 11-69, Herrick, Illinois. 

BE A DETECTIVE. Travel, earn, learn. No 
experience. Write United Detective System, 1333 
Walton St., Chicago, Ill. 

SOUND PICTURES TROUBLE SHOOTER'S 
MANUAL, by Cameron and Rider, an authority 
on this new science and art. Price $7.50. Boole 
Dept., Radio World, 145 W. 45th St., N. Y. City. 

U. S. BROADCASTING STATIONS BY FRE- 
QUENCY. The Sept. 19th issue contained a com- 
plete and carefully corrected list of all the broad- 
casting stations in the United States. This list 
was complete as to all details, including fre- 
quency, call, owner, location, power and time 
sharers. No such list was ever published more 
completely. It occupied nine full pages. 15c a 
copy. RADIO WORLD, 145 West 45th Street, 
New York, N. Y. 

WANTED: Dynamotor or DC generator, 6 -400 
volts, 400 milliamperes. Kassel, 5807 Germantown 
Ave., Philadelphia, Pa. 

RADIO AND TELEVISION HOME STUDY 
COURSE complete, including a large schematic 
dictionary. for only $10. Money back if not satis- 
fied. Radio Engineers, R. 375 New St., Pottstown, 
Penna. 

ELECTROLYTIC CONDENSERS, Pasteboard 
case, 4 mfd., 48c, 8 mfd., 66e, prepaid for cash with 
order. Purchase Radio Service, 508 W. Davis 
Street, Ann Arbor, Michigan. 

THE FORD MODEL -"A" Car and Model "AA" 
Treck- Construction, Operation and Repair -Re- 
vised New Edition. Ford Car authority, Victor 
W. Page. 703 pages, 318 illustrations. Price $2.50. 
Radio World, 145 W. 45th St., New York 

EBY antenna - ground binding post assembly for 
all circuits. Ground post automatically grounded 
on sets using metal chasses. Assemblies, 30e. 
each. Guaranty Radio Goods Co., 143 West 45th 

St., New York, N. Y. 

853 PAGES, 
1,800 DIAGRAMS 
IN RIDER'S NEW 
6 -LB. MANUAL 
T HE most complete service man's manual is 

"The Perpetual Trouble Shooter's Manual," 
by John F. Rider, published April, 1931, and 

full of real information. Wiring diagrams 
of ALL popular commercial receivers and kit sets 
from 1922 to 1931, inclusive. Also contains a course 
in trouble shooting. Loose leaf pages, 44 x 11 ", 
bound. 853 pages; index and advertisements on 
additional pages. Order Cat. RM -31, and remit 
$4.50. We will then pay postage. (Shipping 
weight. 6 lbs.) Ten -day money -back guarantee. 

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

SUBSCRIBE NOW ! 
RADio \ \'oRi.u, 145 West 45th St., New 

York City. Enclosed please find my remit- 
tance for subscription for RADIO Woit1.D, 
one copy each week for specified period. 

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

Your name 

Address 

City 
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ELECTRL 
110 Volt AC 

IC C 
60 CyclOCKS es 

BAKELITE CASE, EXACT SIZE AS ILLUSTRATED 

An Ideal 
Xmas 
GIFT 

Give one to a 
friend for Xmas. 
Keep one for 
your own use. 
T W O of these 
clocks for $3.00. 
Or get 4 for $5.75. 

Orders shipped same 
day received. No 

delays. 

TWO FOR $3.00 
No Orders Accepted For Less Than 2 

25 YEAR GUARANTEED 
electric ALARM clock, 110 volt, 60 cycle. Bakelite 
case. Current indicator. Beautiful dial. Heavy lens. 
Works from your house current. Never needs wind- 
ing. Nothing to wear out or go wrong. Almost a 
million in use. Complete with 6 foot cord and plug. 
Limited quantity. ORDER TODAY. Two of these 
clocks for $3.00. Or four for $5.75. Money refunded 
if not satisfied. 

Send Cash, Money Order or Check to: 

R. A. MATLI CO. 
1114 Mission Street San Francisco, Calif. 

RADIO WORLD 
and "RADIO NEWS" 
BOTH FOR 
ONE YEAR $7.00 

Canadian 
and Foreign 

$8.50 

You can obtain the two leading radio technical magazines 
that cater to experimenters, service men and students. 
the first and only national radio weekly and the leading 
monthly for one year each, at a saving of $1.50. The 

regular mall subscription rate for Radie World for one 

year, a new and fascinating copy each week for 52 weeks 

is $6.00. Send In $1.00 extra. get "Radio News" also 

for a year --a new issue each month for twelve months. 
Total, 64 issues for $7.00. 
RADIO WORLD, 145 West 45th Street. New York, N. Y. 

"RADIO FREQUENCY MEASUREMENTS ", by 
E. B. Moullin, M.A., A.M.1.E., M.1.Rad. Eng 
Second Edition entirely reset and greatly enlarged 
Illustrated. 487 pages, plus 12 -page index. Indio 
pensable for radic experts and engineers. $12.E. 
Radio World. 145 W. 45th St., N. Y. City. 

PHONOGRAPH PICK -UP - Made by Allen- 

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 $1.50 
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. Cit. 

"RADIO TROUBLE SHOOTING," E R. Haan_ 
Hough - $3.32. Guaranty Radio Goods Co.. 143 W. 728 pages. 300 illustration,. $3. Guaranty Radio 
45th St.. N. Y. C. Goods Co., 143 W. 45th St., New York. 

BARGAINS 
"A" ELIMINATOR PARTS 

Choke coil, to filter out the hum. Wound with 
No. 16 wire on secondary. Husky choke. Only 
one needed. Will pass 3 amperes. In shielded 
ease. Cat. AECH @ $55.56 
Westinghouse Rectos metal disc rectifier, to pass 
2 amperes, or connect rectifiers in parallel to pass 4 amperes; mounting brackets. Cat. 
W 
Jefferson transformer, 110 v. 50 -60 cycle primary; 
12 volts, no load; 9 volts when used full load on 
Rectox rectifier; DC voltage at full load, 7 volts. 
Cat. J -12V @ 66c 
Dry electrolytic condenser, 1,500 mfd. (two re 
guired). Cat. DRL @ $3.75 

CABLE AND PLUG 
Five -lead cable with 5 -prong plug attached that 
fits into UY socket. Useful as a connector of set 
voltages or for short -wave adapters. Cat. 
CPG @ 624 

RESISTORS 
Grid leaks 5 meg., 2 meg., y, meg., 1 meg., 5,000 
ohms (specify which) Cat. CGL @ 11e 
Filament ballasts: 4 ohm for one 20IA, 112A, 
200A. 240A, 171A; 2 ohm for two 201A, 112A, 
200A, 240 or 171A, or for one 171 or 112 Mounting 
supplied. (Specify which.) Cat. FB @ 11c 
Wire -wound resistors: 1 ohm 1 -3/10 ohm, 6 -5/10 
ohms; 30 ohms; 50 ohms. (Specify which.) No 
mounting supplied or needed. Cat. WWR ® lk 
30 -ohm rheostat with battery switch attached. 
Cat. 30RH @ 65c 
75 -ohm rheostat with battery switch attached 
Cat. 75RH @ 115e 
Variable voltage divider; 10,000 ohms; will pass 
100 ma; eight sliders and fixed terminal con- 
nections; mounting bracket. Cat. VVD @ ...5$1.48 

CONDUCTORS 
2 ampere fuse. cartridge type, for fusing AC line 
entering receiver; with fuse holder. Cat. 2AFH 

2Se 

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

(Just East of Broadway) 

RADIO WORLD'S BOOK SERVICE 
has been found of great value not only 
by radio fans, constructors, etc., but also 
by radio and other technical schools 
throughout the country. See the radio 
books advertisement in this issue. 

PHONOGRAPH PICK -UP -Made 
by Allen- Hough, $2.50. Guaranty 
Radio Goods Co., 143 W. 45th St. 

THREE -IN -ONE 
TESTER FREE! 

EVERYBODY who does any radio work 
whatsoever, whether for fun or for pay 

or for both, needs a continuity tester, so he 
can discover opens or shorts when testing. 

A mere continuity tester is all right, but - 
Often it is desired 

to determine the re- 
sistance value of a 
unit, to determine if 
it is correct, or to 
measure a low volt- 
age, and then a con - 
tjpuity tester that is 
also a direct - reading 
ohmmeter and a DC 
voltmeter comes in 
triply handy. 

So here is the com- 
bination of all three: 

A 0 -45,-volt DC voltmeter, a 0- 10,000 -ohm 
ohmmeter and a continuity tester. A rheo- 
stat is built in for correct zero resistance 
adjustment or maximum voltage adjustment. 
The unit contains a three -cell flashlight 
battery. Supplied with two 5 -foot- long 
wire leads with tip plugs. Case is 4 -inch 
diameter baked enamel. Weight, 1 lb. 
Sent free with an order for one year's 
subscription for RADIO WORLD (52 
weeks) at the regular rate of $6. Order 
Cat. PR -500. 

Radio World, 145 W. 45th Street, New York, N. Y. 
Enclosed please find $6 for one year's subscrip- 

tion for Radio World (one copy a week, 52 issues) 
Send Cat. PR -500 as premium. 

Name 

Address 

City State 
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