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238 
DIAMOND 
(Order any or all parts. Remit 
with order and we pay trans- 
portation and give five-day 
money -back guarantee.) 
One antenna coil, on 2.5 inch diameter tub- 

ing; secondary, 62 turns, tapped at the 
42d, 54th and 60th turns $ 1.00 

One three -circuit tuner, main diameter 2.5 
inches; secondary, 62 turns, tapped at the 
42d, 54th and 60th turns 1.50 

One 300 turn honeycomb radio frequency 
choke coil .43 

One push-pull input transformer, No. 151.., 4.50 
One two -gang .00035 mid. condenser 1.95 
One 20-100 mmfd. equalizing condenser .29 
One 60 mmfd. manual trimming condenser .79 

Two .00035 mfd. fixed condensers .10 
Three 1.0 mfd. bypass condensers .39 

One .00025 mfd. grid condenser with clips .20 
One .01 mfd. mica fined condenser .20 
One .0015 mfd. fixed condenser .10 
Three 60 ohm filament resistors for operation 

of tubes from 6 volts 1.25 
One 5.0 meg. tubular grid leak (not pigtail) .20 
One 0.25 meg. pigtail resistor .20 
One 1.0 meg. pigtail resistor .20 
One 650 ohm 5 watt resistor .79 
Two 0.05 meg. pigtail resistors .50 
One dual selector switch, double pole four 

point 1.87 
One metal subpanel, 7x17%x1.5 inches (drilled) 2.75 
Four UY and one UX sockets .80 
One front panel, 7x18 inches (drilled) 1.35 
One National drum dial, modernistic escut- 

cheon, color wheel, pilot lamp 3.13 
Two grid clips .04 
Two brass bushings, % inch high, threaded 

6-32 .10 
Two binding posts (antenna and ground), 

speaker and two for speaker .36 
One roll of hookup wire .22 
One dozen 6-32 machine screws and nuts .10 
Two brackets for tuning condenser .10 
One seven -lead battery cable .22 
One push-pull A battery switch .25 

ALL PARTS (CAT. PPD-238) @ $24.88 

Output transformer free with order for complete 
parts. 

BOOKS 
"Audio Power Amplifiers," by J. E. Anderson 

and Herman Bernard. Cloth cover. 193 
pages. Well illustrated. Order Cat. APA @ $1.75 

"The Superheterodyne," by Anderson and 
Bernard. Order Cat. SH @ .95 

"Foothold on Radio," by Anderson and 
Bernard. Order Cat. FOR @ .69 

SPECIALS 
Midget B Supply, furnishes 100 volts @ 20 ma, 
complete, wired, with rectifier tube included in 
shipment. Order Cat. MBS (for 50-60 cycle 110 
volt line) @ $9.25 
Copper shields, cadmium plated, 3" diam., 4%" 
high. With bracket. Cat. COS @ $1.00 

Intermediate Transformers 
175 KC, doubly tuned fixed -frequency transformer, 
1 to 1 ratio, tuned to 175 kilocycles, is one of 
Supertone's new precision products. Two loosely 
coupled duo -later -wound high -inductance choke 
coils constitute primary and secondary. Suitable 
for all uses where 175 kilocycle frequency is desired, 
and affording high selectivity, without sideband 
cutting. The transformer may be mounted on the 
side of a chassis, in horizontal position, or upright 
either above or below the chassis top. Range, 
170 to 220 ke.. Order Cat. FF -175, net price $3.00 
450 KC; doubly tuned, primary and secondary, in 
same type shield as the 175 kc. transformer, for 
use with screen grid amplifier tubes, and any type 
detector tube. Range 450 to 560 kc. Order Cat. FF -450, net price $2.50 

EVEREADY-RAYTHEON 4 -PILLAR TUBES 
227 @ $0.88 245 @ $0.98 200A@ $2.80 233 @ $1.83 
224 @ 1.40 247 @ 1.26 240 @ 2.10 236 @ 1.83 
235 @ 1.54 250 @ 4.20 112A@ 1.05 237 @ 1.23 
551 @ 2.20 V-99 @ 1.93 222 @ 3.15 238 @ 1.93 
226 @ .88 U-99 @ 1.75 230 @ 1.12 280 @ .98 
171A@ .98 120 @ 2.10 231 @ 1.12 281 @ 3.50 
210 @ 4.90 201A@ .77 232 @ 1.61 BH @ 3.10 

ROLAND RADIO CO., 
137 Hewes Street 

Brooklyn, New York 

NEW... 
SMALLER -LIGHTER 

A CARDWELL 
QUALITY CONDENSER 

AT A 

LOWER PRICE! 
FOR RECEIVING. UP TO 365 MMF. 

FOR TRANSMITTING. UP TO 150 MMF. 

THE ,, CARDWELL 

FFAThiERW 

SEE IT! 
SOLD IN NEW YORK CITY BY 

LEEDS RADIO 
SUN RADIO 
WM. EGERT 

45 VESEY STREET 

64 VESEY STREET 

179 GREENWICH ST. 

LITERATURE ON THESE AND OTHER 
CONDENSERS ON REQUEST. 

THE 
ALLEN D. CARDWELL 

MFG. CORP. 

95 Prospect Street, Brooklyn, N. Y. 

NEW! for AUTO Radio 
Types to Fit All Makes of Cars 

LYNCH 
SPARK PLUG 
and Distributor 

SUPPRESSORS 
Metallized principle insures dependability and long life. 

Write for illustrated catalog WS. 
LYNCH MFG. CO., Inc., 1775 Broadway, N. Y. C. 

115 DIAGRAMS 
FREE! 

115 Circuit Diagrams of Commercial Receivers and 
Power Supplies supplementing the diagrams in John F. 
Rider', "Trouble Shooter's Manual." These echematie 
diagrams of factory -made receivers, giving the manu- 
facturer's name and model number on each diagram, in- 
clude the MOST IMPORTANT SCREEN GRID RE- 
CEIVERS. 
The 115 diagrams, each in black and white, on sheets 
8% z 11 inches, punched with three standard holes for 
loose-leaf binding, constitute a supplement that must be 
obtained by all possessors of "Trouble Shooter's Manual," 
to make the manual complete. We guarantee no duplica- 
tion of the diagrams that appear in the "Manual." 
Circuits include Bosch 54 D. C. screen grid; Balkite 
Model F, Crosley 20, 21, 22 screen grid; Everesdy eerier 
50 screen grid; Erla 224 A. C. cornea grid; Teatime 
Electrostatic series; Philco 76 screen grid. 
Subscribe for Radio World for 3 months et the regular 
subscription rate of $1.50, and have these diagrams de- 
livered to you FREE! 

Present subscribers may take advantage of this 
offer. Please put a cross hers to expedite 
extending your expiration date. 

Radio World. 145 West 45th St., N. Y. C. 

RECEIVE RADIO WORLD 
DURING YOUR VACATION 

Are you going away on vacation for a week, 
a fortnight, or a month? You will, of course, 
want to read RADIO WORLD during that period. 
Send $1.00 for 8 weeks' subscription, and when you 
return home we will change your address if you 
will let us hear from you. RADIO WORLD, 145 
W. 45th St., N. Y. City. 

EVEREADY 
RAYTHEON 

4 -PILLAR RADIOÎ'UBES 

Every Tube Guaranteed 
Electrically and 

Mechanically Perfect 

TRADE MARKS 

ALL THE NEW TUBES - 
235, the new sensational variable 
mu radio frequency amplifier tube 
for great reduction or elimination 
of crosstalk, direct inter -station 
interference and hissing back- 
ground noises. It has a high mu 
for low bias and a low mu for 
high bias. Net price, $1.54. 
551, variable mu, substantially 
the same operation. Net price, 
12.20. 

247, power pentode for use in the last 
stage, either alone or in push-pull. It has a greater power sensitivity than 
any other tube available, Net price, 
$1.26. 
233, a 2 -volt power pentode tube for 
use as output tube in circuits utilizing 
the 231 and the 232. Net price, $1.83. 
237. a 6.3 -volt general purpose tube of 
the heater type, suitable for use in 
automobile receivers. It may be used 
as detector, oscillator or amplifier. It 
may be heated with either direct or 
alternating current. Net price, $1.23. 
236, a 6.3 -volt screen grid tube of the 
heater type which may be used for 
amplification in receivers utilizing the 
237. Net price, $1.83. 
238, a 6.3 -volt power pentode tube for 
use as output tube, singly or in push- 
pull, in receivers utilizing the 236 and 
237. Net price, $1.93. 

ALSO THE STANDBYS - 
227 @00.88 V-199 ® 1.93 222 ® 3.15 
224 ® 1.40X-199 % 1.75 280 65 1.12 
226 ® .88 120 ® 2.10 291 @ 1.12 
171A@ .98 2olA@ .77 292 @ 1.61 
210 ® 4.90 200A@ 2.80 280 @80.98 
245 @ .98 290 ® 2.10 281 ® 3.50 
250 e 4 30 112A® 1.05 BH @ 3.10 

Riao Lamp®$4.75 BA ® 5.20 

Ej VEREADY RAYTHEON 4 -pillar radio 
tubes are built to give consistently good 

service over long periods of time. Their per- 
formance is uniform day after day and they 
can be depended on to give maximum results. 

These highly desirable qualities are obtained 
through the use of the unique "Four Pillar Con- 
struction" (see illustration) in which the ele- 
ments are cross anchored at top and bottom. 
In this way, support is obtained at 8 points in- 
stead of 4 as in ordinary 
tubes. 

This rugged trouble - 
proof feature enables 
Eveready Raytheon 
tubes to "stand up" 
under the most severe 
conditions and insures 
the same high degree of 
performance in the set 
of the consumer as they 
exhibit on factory tests. 

These tubes have gained 
recognition for their pre- 
cision workmanship and long 
life and are guaranteed to 
be electrically and mechan- 
ically perfect. Also, they are 
especially well packed in 
sturdy boxes. 

DIRECT RADIO COMPANY 
143 WEST 45th STREET, NEW YORK, N. Y. 
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T HE interest in short-wave reception is so great that possessors 
of all kinds of receivers desire to use some device to enable 
bringing in the high frequencies. The selection popularly runs 
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A Converter that Works on 
Any Kind of a Set 
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This type of short-wave converter for AC operation will work with any receiver because of the two tuned 

mixer and because of the built-in stage of intermediate frequency amplification. 

to a converter. The requirement therefore is that the converter itself 
afford good sensitivity, so that results will be obtained even on sets 

(Continued on next page) 

S 

circuits in the 

LIST OF 

Coils 
Mixer coils on one tubing, including two secondaries tapped 

in three places, a primary and a tickler 
One 450 kc shielded transformer 
One 300 turn honeycomb coil 
One power transformer, primary, 110 v. 50-60 cycles; secon- 

daries, all center -tapped, 2.5 volts at 8 amperes; 5 volts 
at 2 amperes and high voltage to afford 200 v. d. c. at 15 

ma. 
One 15 henry B supply choke coil 

Condensers 
Two .0002 junior midline tuning condensers 
One 20-100 mfd. equalizer, E (two others are built into inter- 

mediate transformer) 
One .001 mfd. fixed condenser 
Three 0.1 mfd. condensers in one case 
Two 8 mfd. electrolytic condensers with brackets 

PARTS 
h'e,cisto's 

One 2,500 ohm flexible biasing resistor 
One 100 ohm flexible biasing resistor 
Two 0.1 meg. pigtail resistors (100,000 ohms) 
One 0.02 meg. pigtail resistor (20,000 ohms) 

rIh, r Paris 
One modernistic disc type vernier dial, with pilot lamp and socket 
One drilled front panel, 7x10 inches 
One drilled subpanel with three UY and one UX sockets 
One a. c. toggle switch 
One dual selector switch for band changing, with knob 
One knob for .0002 mfd. condenser in modulator circuit 
Three binding posts 
Three grid clips 
One roll of hookup wire plus leads 
One length of high insulation wire for B plus leads 
Hardware, including one dozen 6/32 machine screws and nuts; 

two right angles; four 6/32 flathead machine screws. 

www.americanradiohistory.com
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How to Build a Superlati 

(Continued from preceding page) 
of relatively low sensitivity. Many sets have a sensitivity of 40 
microvolts per meter, compared with 10 m.v.p.m. in modern sets. 

This condition of low sensitivity in receivers is reflected in the 
announcements of some manufacturers that the receiver with which 
their converter is to be used should have a sensitivity of 20 micro- 
volts per meter or better. However, how many persons know what 
the sensitivity of their set is, in microvolts per meter? 

It is better to remove the doubt entirely, by building in a stage 
of intermediate frequency amplification. Then you add a gain of 
about 40 -fold, as a conservative estimate, and approach the ideal 
condition of a converter that works with any receiver. Some inter- 
mediate amplification must be built in if that goal is to be reached 
commercially. 

Low Intermediate Frequency 
Naturally, since the converter is to be used with a broadcast re- 

ceiver, the intermediate transformer in the converter must be re- 
sponsive to some frequency within the broadcast band. As small cap- 
acity and large inductance are used in such transformers, the 
tuning range is limited. 

The selection should be made either for one extreme or the other, 
that is, the lowest frequency to which the receiver will respond, or 
the highest frequency. 

While it is true that most tuned radio frequency receivers are 
more sensitive at the higher frequency end, and that part of the 
tuning spectrum should be used if there is no built-in intermediate 
stage, added amplification as in Fig. 1 almost certainly would cause 
the intermediate amplifier to oscillate, both the stage in the converter 
and one or more of the stages in the receiver. 

This just about ruins reception, so a choice is made of a low 
intermediate frequency. 

For Best Efficiency 
Transformers that tune as low as 450 kc also tune as high as 

550 kc, so by turning out the adjusting set -screws of the transformer, 
and then bringing primary and secondary into resonance with the 
lowest setting of your receiver, you will have all stages working 
efficiently together. 

In this connection the equalizing condenser across the output 
choke of the intermediate tube in the amplifier, upper right-hand tube 
in Fig. 1, should be adjusted to the same frequency. It is practical 
to use a 450 kc transformer in the output. This will be discussed 
next week. 

Once the intermediate frequency is selected, and the converter 
lined up with the amplifier in the set, you have a condition other- 
wise absent from converters, that is, dial settings for any given 
position of the coil switch arm always will represent the same 
frequency. Any converter is loggable if the same intermediate fre- 
quency is used all the time, but in other systems you can and do 
change the intermediate frequency, by tuning your set to a different 
frequency, particularly to avoid direct interference from broadcasts. 
Of course, the present system avoids that form of interference be- 
cause the frequency will be just a bit lower than the lowest in the 
broadcast band. If your set doesn't tune lower than 550 kc, use the 
lowest frequency possible. 

Greater Selectivity 
Converters heretofore have been worked with plug-in coils prin- 

cipally, but just as the self-starter replaced the hand crank on 
automobiles, just so the front panel selection of wave bands is 
replacing the use of plug-in coils. It is simply a matter of conveni- 
ence. Since good results are obtainable by the panel switch methods, 
and since the dual selector switch offers the simplest solution, that 
manner of adjusting for wave bands has been chosen. 

Two of the new 235 tubes are used. One serves as oscillator and 
the other as the intermediate amplifier for the built-in stage. Selec- 
tivity is a little higher that way, even without manual alteration of 
any of the d.c. voltages. In point of fact there is a little variation 
of biasing and screen voltages in particular, due to the change in 
the amount of plate current resulting from the carrier intensity. 
When the signal is strong the current is greater, the voltage drops 
in the screen and cathode resistors increase, the screen voltage be- 
comes less and the bias voltage becomes more. 

In the interests of selectivity, and reduction of peril of overload- 
ing the modulator, the negative bias method of modulation is used. 
This is well accommodated by a 2,500 ohm flexible biasing resistor, 
bypassed by a condenser of .001 mfd. or higher capacity. Distortion 
due to harmonics is virtually removed, and also the trick results of 
tuning in lower frequencies on windings intended for higher 
frequencies is avoided. This trick is simply the tuning in of second 
harmonics of fundamentals, due to the high percentage of harmonics 
in the modulator. 

Use of the 280 tube as rectifier enables attaining full recommended 

Two Variable Mu Tubes, One 
Stage of Intermediate Built in-T 

High 
voltages for the tubes with full -wave rectification. It is safe to put 
as much as 200 volts on plates of the three tubes in the converter 
proper, although any voltage from 150 to 200 volts may be used, and 
it will not be necessary to alter the resistance values. These are 
2,500 ohms for biasing the modulator, 100 ohms common for biasing 
of the oscillator and the intermediate amplifier, 0.1 meg. (100,000 
ohms) for biasing the screen of the modulator and .02 meg. (20,000 
ohms) for biasing the common screens of the intermediate amplifier 
and the oscillator. Since both oscillator and intermediate tubes are 
235's, the same voltages for screens and cathodes of these tubes are 
required, and common resistors to cause this voltage to be effective 
are all right. 

The plate voltage on all three tubes is the same. 

Tunes From 200 to 15 Meters 

Looking at the circuit diagram we see that there are two tuned 
circuits in the mixer, which makes for improved selectivity and im- 
proved sensitivity. The tuned circuit that requires close adjustment 
is the oscillator, hence we use a vernier dial for this. But the modu- 
lator requires only a knob, even though on weak signals the setting 

General Electric Seeks 
Deci 

Washington. 
A reconsideration of the finding that Dr. Irving Langmuir did 

not invent the use of high vacuum in radio tubes has been requested 
of the United States Supreme Court by General Electric Co. 
Papers were served on the opposing party, the De Forest Radio 
Company. 

Findings of fact on which the decision of the court is said to 
have rested are claimed not to be contradicted by the evidence. 

The opinion is claimed also "to depart radically from the well 
settled law of patents as announced by this court over a long period 
of years and leaves the whole patent system, in the state of un- 
certainty and confusion." 

The findings objected to, which are said to be the basis of the 
court's opinion, are listed as follows : 

"1. That the alleged prior use was prior to August, 1912, which 
was the date of Langmuir's invention. 

"2. That the tubes which the court accepted as proof of prior 
use embodied the invention. 

"3. That Lillienfeld disclosed the structure and method of the 
Langmuir patent. 

"4. That the relationship of the degree of vacuum to the stability 
and effectiveness of the discharge passing from the cathode to anode 
was known to the art when Langmuir made his invention." 

Modern Tube Design Problem 
Is to Overcome Interference 

In a recent engineering talk given regarding trends evidenced in 
radio tube design and manufacture, and the significance of such de- 
signs in improving radio reception, D. F. Schmit, chief engineer of 
the E. T. Cunningham radio tube organization, said: 

"It is very interesting to consider the effect of radio station power 
on the design of receiving sets and tubes. During the early period 
of radio the entire problem was a question of sensitivity, and no 
thought was necessary in the design of receivers to prevent distor- 
tion due to too much signal being impressed upon the antenna. To- 
day, however, with the large powered broadcasting stations near 
our large centers of population, a new problem for both the set de- 
signer and tube designer has presented itself. 

"This concerns the methods to employ in order to control satis- 
factorily the large amount of energy picked -up from powerful local 
broadcasting stations, and to prevent interference from such sta- 
tions when listening to a distant broadcast. It is the overcoming of 
problems of this nature that makes progress in tube design and 
manufacture a subject of vital importance to the trade, and an ob- 
vious reason why considerable interest may always be expected to be 
evidenced by the radio public, both lay and professional, in new 
developments within the radio tube field." 

www.americanradiohistory.com
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ve Short -Wave 
224 and a 280 Rectifier Used 

otal of Tuned Circuits is Five- 
Sensitivity 

of the knob will have to be made accurately. This can be done 
readily. 

The converter is strictly a short-wave device, starting at 200 
meters and going down to 15 meters. This can be done with the 
equivalent of four different inductances. At one extreme setting (4), 
the full secondary winding is in the tuned circuit, at the next setting 
(3), about one-third of the total is in the tuned circuit, at the next 
setting (2), about one-third of the third is left, while from that 
position (1) there remain only two turns to the grounded end (0). 

Change in Percentage Difference 
The oscillator and the modulator secondaries are not identical. 

The requirement for diversity becomes obvious when we consider 
that the intermediate frequency is, say, 545 kc, and that there must 
be exactly that difference in frequencies between the oscillator and 
the modulator at 200 meters (1,500 kc). Then the modulator is 
tuned to 1,500 and the oscillator should be tuned to 2,040 kc. The 
frequency ratio with a .0002 mfd. condenser in this range is 2.3, so 
that the higher frequency limit would be 4,692 kc for the oscillator. 
Suppose the next tap starts at 4,500 kc. 

Now the difference must be the same, so the modulator is tuned 

Rehearing on Langmuir 
sion 

Pilot Applies for a License for 
250 -Watt Television Station 

Application for a construction permit for a 250 -watt visual broad- 
casting station, using 60 -line image transmission, has been filed with 
the Federal Radio Commission by the Pilot Radio & Tube Corpora- 
tion, of Lawrence, Mass. 

This application marks the return of the Pilot company to the 
television field in which it did considerable experimental work three 
years ago, when the company was located in Brooklyn, N. Y. In 
the summer of 1928 it built the television transmitter used by sta- 
tion WRNY for the first picture broadcasting done in New York 
by a regular broadcasting station, and in the Fall of the same year 
it staged, at New York University, the first public demonstration 
of television held in the East. 

Cardwell Announces a New 
Transmitting Condenser, Type 16-B 

The new Cardwell type 16-B transmitting condensers are primari- 
ly intended to meet the requirements for moderately high voltages 
in a medium size condenser. 

The 16-B condenser uses aluminum plates of .050" thickness. The 
rotor plates have a radius of 21/". With the rotor plates extended 
a panel space Ws" wide by 5%" high, is required. A rotor to 
frame contact is used, a double arm brush being provided. The 
shaft diameter is 3", stainless steel being used as the shaft material. 

In the 16-B constructional design it is possible to furnish greater 
air gap than could be provided using the smaller transmitting con- 
denser design and still retaining adequate structural strength and 
a proper balance between the various elements. Condensers of low 
capacity are also available in the 16-B design. 

The new Cardwell condensers are available in various capacities 
and within reasonable limits as to break down voltage. Standard 
air gaps (actual air gap between adjacent rotor and stator plates) 
are .168" and .294". The condensers having .294" air gap are 
furnished with static shields. 

The workmanship is of the most skillful sort, as most extra- 
ordinary pains were taken in the manufacture of the condensers. 

A descriptive pamphlet has just been published on the 16-B Card- 
well condenser, giving general specifications, details of construc- 
tional design, available capacities, sizes, list prices, etc. This 
pamphlet will be mailed on application to the Allen D. Cardwell 
Mfg. Corp., 95 Prospect Street, Brooklyn, N. Y. Mention RADIO 
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Converter 

to the carrier frequency of 3,960 kc. The difference at the most 
exacting position, lowest frequency, is less than a little more than 
10 per cent., using the modulator frequency as the base, whereas in 
the first tuning range discussed it was 36 per cent., at the lowest 
frequency. Therefore as the desired carrier to be tuned in increases 
in frequency, the difference between the modulator (carrier) f re- 
quency and the oscillator frequency becomes a smaller percentage of 
either. The highest frequency of the oscillator, on the second coil 
discussed, is 10,791 kc, and of the modulator, 10,251 kc, and the 
percentage of difference is only a trifle more than .05 per cent., that 
is, 5 parts in 10,000. It is therefore unnecessary to have dissimilar 
secondary windings except for the first tap. 

All windings may be on one form. The one used had a diameter 
of 1.75 inches. At one extreme the primary for the antenna coupler 
was wound, next to it the companion secondary. The plate winding 
was put between the modulator secondary and the oscillator secon- 
dary, because only a small degree of coupling is needed, and the 
radio frequency power in the oscillator plate circuit is less than that 
in the grid circuit. Because of the mutual inductive coupling of the 
two circuits, no pickup winding is needed. 

The 224 tube is used as modulator as it is better for this purpose 
than other screen grid tubes, while permitting placing a tuned wind- 
ing in its plate circuit. 

Band Pass Filter 
The intermediate transformer has both primary and secondary 

tuned. This results in actual band pass filter tuning. Also, the output 
of the intermediate amplifier is tuned. So we have in the converter 
five circuits tuned to radio frequencies. Now it can be realized why 
a converter of this type will far outclass in performance converters 
that have only one tuned stage and why it is possible to say that 
this is a converter that will work with any set. 

There is only one rub left in the entire scheme, and that relates to 
the coupling. Naturally, if poor coupling denies to the receiver the 
major part of the converter's output, then all the pains taken have 
been for naught. However, the solution is not hard, and it is offered 
by the converter as diagrammed in Fig. 1. 

For tuned radio frequency receivers, remove aerial from the 
antenna post of the receiver, and connect it instead to the antenna 
post of the converter. Leave the ground connected to the receiver 
and run a wire from ground post of the receiver to ground post of 
the converter. Connect the output post of the converter to the 
vacated antenna post of the receiver. 

For Exceptional Cases 
Under most conditions this method of coupling will work well, 

because the condenser between the 0.1 meg. resistor and the coil in 
the output tube's plate circuit is of small capacity (adjustable from 
20 to 100 mmfd.). The low capacity means that the output circuit 
maintains its frequency setting, which would be disturbed if the 
isolating condenser were of relatively high capacity. 

If excellent results are not obtained in that way, then instead of 
connecting the output of the converter to the antenna post of the 
receiver, leave that antenna post vacant and connect the output of 
the converter to grid of the first radio frequency amplifier. If the 
set has a screen grid tube in the first stage, all you need do is to 
lift the grid clip off the cap of that tube, put a grid clip on the 
connecting wire from the converter output, and attach the clip to 
the cap of the set's screen grid tube. 

The grid return is maintained to B minus, that is, the first tube 
in the set still retains a completed circuit, and to accomplish that the 
0.1 meg. resistor is included in the output circuit of the converter. 
E across the plate coil in the converter output may have to be 
returned a little when the connection is made direct to grid of the 
set's first tube. 

If the set has another type of tube in the first r. f. stage, a service 
man's adapter is necessary to pick up grid without associated circuit. 

The foregoing accounts for all coupling difficulties, and presents 
the complete solution, in regard to all tuned radio frequency re- 
ceivers, and also superheterodynes that have tuned radio frequency 
amplification. 

Special Case of Old Supers 
For superheterodynes that hav'e no tuned radio frequency amplifi- 

cation (evidenced by the fact only a two -gang or two separate 
single tuning condensers are used), the converter's intermediate 
frequency should be the same as that in the set. Statement of the 
frequency or the name of the manufacturer and the model of set 
will enable one to obtain the correct type. The connection of output 
could be to the grid post of the set's first intermediate tube socket, 
with that tube remaining in the set. As supers without t. r. f. are 
old models, a service man's adapter is necessary. 

[The circuit with an output i. f. transformer will be discussed 
nest week.-EDITOR.] 
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Fundamentals on Meters 
Sensitivity and Types Discussed for Novices 

By Henry B. Herman 
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(I) A voltmeter of the D'Arsonval, or moving coil, type with the resistance built in. (2) A milliammeter of the D'Arsonval 
type with a range -extending shunt built in. (3) A moving iron type of alternating current meter, which may be used either 
as voltmeter or milliammeter. (4) A hot wire type of alternating current meter. (5) A thermo-couple type of alternating 

current meter. 
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FVERY one who experiments with radio, who builds sets for 
pleasure or for profit or both, must use meters, otherwise he 
is doing a great deal of guessing where precision is required. 

Moreover, .meters are time-savers, in that they facilitate the quick 
location of trouble. 

To use meters properly it is advisable to have some idea of the 
functioning of the meter. 

One of the points that prove confusing, as attested by the re- 
peated questions from beginners, is the sensitivity rating. Usually 
a voltmeter is rated at the number of ohms per yolt. That is the 
sensitivity rating, expressed in the popular-clumsy fashion. 

Since all voltmeters are current meters calibrated in voltage, 
when the ohms per volt are known, the full-scale deflection current 
of the meter is known. For instance, if a meter has 1,000 ohms 
per volt resistance, the full-scale deflection current is .001 ampere 
(1 milliampere). Therefore the ohms per volt is the reciprocal of 
the full-scale deflection current in amperes. Likewise, the full-scale 
deflection current in amperes is the reciprocal of the ohms per volt. 
The reciprocal of a number is (1) divided by that number. Thus, 
for the number 1,000, the reciprocal is 1/1,000, or .001. 

Same Current for Same Settings 

Let us adhere for a few moments to a consideration of the volt- 
meter with a resistance of 1,000 ohms per volt. 

We know that the meter does not change in sensitivity, no more 
than a 0-1 milliammeter becomes anything else during use, nor does 
the reading at any point designate any other current value than 
the one on the scale. Since we desire to use the meter for other 
purposes, we introduce a change in either of two ways; by putting 
a resistance in series with the meter to serve as a multiplier and 
enable the reading of voltages, or by putting a resistor in parallel 
with the meter to serve as a shunt and enable the reading of higher 
currents. 

The reason why higher currents can be read because of shunts is 
that the current divides, part flowing through the shunt and part 
through the meter. The proportion is known or ascertainable, so 
the scale can be calibrated. 

With the multiplier the needle always occupies a given position 
for a given amount of current, just as when the series resistor was 
out of circuit, the only purpose of the resistor therefore being to 
enable the application of greater potential without sending the needle 
off scale. So the greater the resistance, the greater the voltage that 
will be read at maximum setting. The only purpose therefore is 
extension of the voltage range, just as the only purpose with the 
shunt was extension of the current range. 

Is Current Same in Current Meter? 

It has been said that the multiplier does not affect the current 
indication given by the needle, since for any setting of the needle 
the same current is flowing. Is this situation duplicated when the 
shunt resistor is used? 

In the voltmeter all the current flows through one circuit, com- 
posed of two series resistors, one of which is the resistance of the 
coil of the meter itself, the other the resistance of the multiplier. 
In the shunt circuit two resistors are in parallel, the amount of cur- 
rent flowing is greater, but the parallel resistors divide the cur- 
rent inversely proportional to their resistance values. The shunt 
is used to pass current around the meter circuit. Therefore the 
pointer indication in the case of the meter used for current measure- 
ments also represents the same amount of current flowing through 
the meter for any given setting. The excess is taken up by the 
shunt. 

Therefore the main consideration is the full-scale deflection cur- 
rent. If a voltmeter has a resistance of 1,000 ohms per volt, the 
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full-scale current is .001 ampere, and the meter is a 0-1 milliam- 
meter. If the meter has a full-scale deflection of .0005 ampere 
(0.5 ma), then the ohms per volt equal 1/.0005, or 2,000 ohms per 
volt. 

The full-scale deflection factor never changes. 
Now, it will be observed that the rating in ohms per volt is de- 

rived from the full-scale deflection. It is false therefore to say 
that the ohms per volt rating means the number of ohms per volt 
at any reading of the meter. The rating applies only to one read- 
ing, that of full-scale deflection. At readings of lower voltages 
(less than full-scale current deflection), the resistance per volt is 
greater. But the readings at other than full-scale do not count in 
the rating of the meter. It would be more easily understandable to 
have meters, even voltmeters, rated at their full-scale deflection cur- 
rent. The smaller the current at that setting, the more sensitive the 
meter, the greater the ohms per volt resistance. 

Meter Must Pass Current 
Some current must pass through most types of meter. There are 

two types of current, alternating current and direct current. The 
meters already discussed are direct current meters. Whenever noth- 
ing special is said about a meter it is of the direct current type. 
If alternating current is meant, that is specifically stated. 

The a.c. meter' is often nothing but a d.c. meter with a rectifier. 
At present copper oxide rectifiers are widely used. They are tiny 
ones, in no way comparable in size to the rectifiers of the same 
general type used in some dynamic speakers and A eliminators. 

With alternating current the problem is not so simple, because 
of the impedance factor. Impedance is the phenomenal effect caused 
by frequency and reactance. Besides, alternating current has all 
values from zero to maximum during one alternation, while during 
a complete cycle (two alternations) it has all negative and all posi- 
tive values, besides zero value. The question is : What shall the 
meter read? Naturally one thinks of the peak voltage. Sometimes 
that is used. Another thing that comes to mind is the measurement 
of the effective d.c. value. How can that be arrived at? 

Well, d.c. through a resistance or coil causes a certain amount 
of heat, so we can measure the a.c. in terms of the heating effect. 
This is called the root mean square value, or effective value. 

Another value for alternating current is the average value of 
the current or voltage, but this is seldom used in radio, although 
the principal consideration in electroplating with pulsating current. 

Change With Frequency 
Alternating current meters, whether for reading voltage or cur- 

rent, are not universal as to frequency, because impedance changes 
with frequency. Correction factors for these errors may be used. 
In the better types of instruments satisfactory measurements can 
be made over a wide range of frequencies, even including radio fre- 
quencies. 

To sum up, therefore, a meter is always a current indicator, but 
it may be calibrated in voltage, when it is called a voltmeter. The 
sensitivity of the meter is a fixture, unaffected by multipliers or 
shunts, as these do not alter the meter in any way, but only pro- 
vide, in one case, the means of applying higher voltages without 
hurting the meter and yet enabling it to disclose these voltages, 
while in the other case, they provide a detour for current values too 
large to pass through the meter, yet extending the range. 

Capacity and inductance of the elements of a meter upset its value 
as a universal meter respecting frequency. If the inductance pre- 
dominates the current is choked out more, the higher the frequency. 
If capacity predominates the current increases with the frequency, 
and these changes may not be effective on the elements. Therefore 
the meter may read either too low or too high depending on the 
type of meter and the frequency. 
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Two Short -Wave Supers 
Vari -Mu Tubes in One, Auto Series in Other 

By Brunsten Brunn 

224 r3 255 Ta 235 

FIG. I 

A six tube short wave superheterodyne with variable mu tubes and a pentode detector, operating on the grid bias principle. 
The intermediate is tuned to 450 kc. 

HIGH sensitivity is one of the first requisites of a short wave 
receiver because most short wave signals come from long 
distances and very often they are not strong at the origin. 

Since it is not practical to use many stages of tuned radio frequency 
amplification to get the required sensitivity it is necessary to use 
a superheterodyne so that the amplification can be done at one 
frequency for all signals. 

But a high selectivity is also essential because the short wave 
signals are crowded in some parts of the band and they find much 
competition with both short and long waves. Now, a superhetero- 
dyne, even though it may be too selective in the intermediate fre- 
quency tuner, will not always separate stations because of the 
image effect, that is, because of the fact that any station will come 
in at two different settings of the oscillator. Hence we need at least 
some selection in the radio frequency level ahead of the first detector. 

Choice of IF 

The choice of intermediate frequency is not important for almost 
any frequency will work. However, if the signal frequency to be 
received is extremely high, a low intermediate frequency will not 
work because the RF and the oscillator tuners will pull together 
or the oscillator will stop functioning. Hence from this point of 
view we want a high intermediate frequency. On the other 
hand, if we wish to extend the tuning range of the circuit so as to 
include the broadcast band it is necessary to select a frequency 
which is lower than the lowest broadcast frequency, for if the 
intermediate frequency is in the broadcast band there will be one 
place where nothing but squealing will be obtained and for a rather 
wide region around this point there will be little practical selectivity. 
For these reasons it seems that an intermediate frequency of 450 
kc is satisfactory from both points of view. There will be no pull- 
ing together at this frequency if the coupling between the oscillator 
and the modulator is reasonably loose. 

A Practical Short Wave Set 

In Fig. 1 is a five tube short wave superheterodyne tuner de- 
signed to meet the requirements of short wave and broadcast re- 
ception alike. It has an untuned RF stage with a variable mu tube. 
This stage serves several useful purposes. First, it prevents radia- 
tion from the antenna. Second, it boosts the sensitivity several times 
without introducing any tuning complications. Third, it provides a 
means of varying the amplification by grid bias control without in- 
troducing cross modulation. Fourth, it removes the antenna con- 
stants from the RF tuner that follows the tube. 

This first tube is biased by means of a 10,000 ohm rheostat Rh 
put in the cathode lead. If this is to allow variation of the volume 
from maximum downward its minimum resistance must not exceed 

300 ohms. Some high resistance rheostats or variable resistors are 
such that they jump from zero resistance to a value that is too 
high for maximum amplification by the tube. The by-pass con- 
denser Cl across the variable resistance should have a value of 
0.1 mfd. 

Plug-in Coil 
The plug-in coil Ti is wound on a form that fits into a UX 

socket. If a suitable set of coils is used it is possible to cover the 
(Continued on next Page) 

LIST OF PARTS FOR FIG. I 

Coils 
Ch 1-One 8 mh. radio frequency or smaller. 
Ch2-One 800 turn duolateral wound radio frequency choke 
T1-One set of radio frequency plug-in transformers as de- 

scribed. 
T2-One set of oscillator coils, plug-in type, as described 
T3, T4, T5-Three 450 kc doubly tuned shielded transformers 

Condensers 
Cl, C3, C5-One three -section condenser, 0.1 mfd. each section. 
C2, C4-Two 0.0002 mfd. Hammarlund midget tuning con- 

densers 
CO-One 0.5 mfd. by-pass condenser, or larger 
C7-One 4 mfd. by-pass condenser 
C8, C9-Two 0.0005 mfd. by-pass condensers 
C10-One 4 mfd. by-pass condenser, when batteries are used 

only. 
Cll-One 0.1 mfd. condenser or larger 
C12-One 1 mfd. condenser 

Resistors 
Rh-One 10,000 ohm variable resistor 
RI-One 3,000 ohm resistor 
R2-One 1,000 ohm bias resistor 
R3-One 150 ohm grid bias resistor 
R4-One 10,000 ohm resistance 
R5-One 13,000 ohm resistance 
R6-One 4,000 ohm resistance 

Other Parts 
Six UY sockets 
One UX socket 
One vernier dial for C4 
One knob for C2 
Six 1.25 inch plug-in forms, three UX and three UY 
An aluminum subpanel, 3x10x15 inches (suggested) 
About 25 feet of shielded wire 
Four grid clips 
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Winding Data for Sho 
1.25 Inch Diameter Used for Plug - 

(Continued from preceding page) 
band from 550 kc to about 30,000 kc without difficulty. The wind- 
ing data for these coils and for a tuning condenser C2 of 0.0002 
mfd. will be given later in conjunction with the oscillator coil data. 

The modulator or first detector is a 224 screen grid tube operat- 
ing on the negative bias principle, and it is self biased by means of 
Rl. This resistor should have a value of 3,000 ohms and condenser 
C3 across it should have a capacity of 0.1 mfd. This combination 
of 3,000 ohms and 0.1 mfd. works very well for this type of tube. 

The oscillator coil T2 is wound on the same size form as Ti but 
one that fits a UY socket. The grid winding of this coil is tuned 
with a condenser C4 of 0.0002 mfd. The oscillator tube itself is a 
227, and it is self biased with a 1,000 ohm resistor R2. The con- 
denser C5 across this resistor has a value of 0.1 mfd. Cl, C3, and 
C5 are all mounted in one block. The winding data for T2 are given 
in the table together with the data for Tl. 

Intermediate Amplifier 
The intermediate frequency amplifier contains two variable mu 

tubes of the 235 type. There are three doubly tuned intermediate 
frequency transformers, T3, T4, and T5, each accurately adjusted 
to 450 kc, or to some frequency near this value. These transformers 
are available already tuned to 450 kc and mounted in aluminum 
shields. While these transformers are tuned to 450 kc at the f ac - 
tory, they must be retuned after they have been connected into the 
circuit because distributed capacities are added in wiring the circuit 
and these cannot be allowed for at the factory since they are un- 
known. However, they are usually so small that even before the 
retuning the circuit is practically in tune. It is only necessary to 
adjust each condenser a little until maximum volume is obtained. 

The adjusting screws are accessible through holes in the shield 
can and through corresponding holes drilled in the subpanel direct- 
ly over them. Since the subpanel and the shield can are grounded 
and the head of the screw may be alive, it is well to use a wooden 
screwdriver, or a taped screw driver, for making the adjustment. 

The coupling between the primary and secondary of each inter- 
mediate frequency transformer is so loose that both windings must 
be tuned if the maximum volume is to be obtained. 

A True Power Detector 

The final tube in the circuit is a 247 pentode which is used as 
power detector. When the plate and screen voltages on this tube 
are 250 volts, the grid bias should be about 32 volts for best detec- 
tion. At this bias the sum of the plate and screen currents is about 
3.33 milliamperes, and therefore the bias resistor R4 should be 10,000 

ohms. The by-pass condenser C7 across this resistor should be 
chosen with the idea in mind that low audio frequency currents must 
be by-passed as well as radio frequency currents. If the capacity is 

4 mfd. the impedance at 50 cycles per second of the condenser and 
resistor is nearly 63 ohms. This is not excessive, but a smaller con- 
denser than 4 mfd. should not be used. 

A low pass filter in the plate circuit is desirable, though not abso- 
lutely essential when the power detector feeds into a dynamic 
speaker or a suitable transformer. In view of the fact that the 
pentode is especially effective on the high notes it is permissible to 
make the cut-off of this filter lower than usual. It might well be 
placed as low as 100 kc, although the frequency of the carrier is of 
the order of 450 kc. If each of the two condensers C8 and C9 has 
a capacity of 0.0005 mfd., the inductance of the choke Ch2 should 
be 10 millihenries if the cut-off is to be at 100 kc. A duolateral 
wound coil of 800 turns and used for intermediate frequency trans- 
formers at 175. kc has nearly this inductance and one of them is 

satisfactory. 
Biasing the IF 

The two intermediate frequency tubes are bias by a common 
resistor R3, which should have a value of 150 ohms. It is desirable 
to make the condenser C6 across this resistor at least 0.5 mfd. be- 
cause the impedance of R3 and C6, connected in parallel, is com- 
mon to the two tubes and this may either cause oscillation or a 

reduction in the amplification, depending on the connections of the 
leads of the transformer T4. It is well to keep either of these effects 
down as low as possible by using a large condenser across the re- 
sistance. 

It will be noted that no filters are put in the screen and plate 
leads of any of the tubes, with the exception of the output tube. 
The omission is in the interest of compactness low cost of the 
circuit. 

In place of the usual filtering the plate and screen leads are run 
in a special manner. The herringbone effect on these leads in the 
drawing represents shielding of the wire. All the screen leads and 
the plate return lead of the oscillator run to a common point. The 
shielding around these leads is grounded at both ends, and more 
frequently if convenient. At the common junction a large by-pass 
condenser C11 is connected to ground by short leads. Since only 
RF frequencies are involved the condenser need not be larger than 

0.1 mfd., but the larger it is the better. The voltage drop resistor 
R5 is also connected to the common junction. 

Running Plate Return Leads 

All the plate return leads are run in a similar manner by shielded 
individual leads to a common point, and a condenser C12 is con- 
nected from the point to ground by short leads. This by-pass con- 
denser carries most RF but it may also carry some audio, which 
should be by-passed. Hence C12 should not be smaller than one 
microfarad. 

The voltage on the screen and the plate of the pentode should be 
250 volts and to this should be added the bias voltage of 32 volts, 
making a total of 282 volts between B plus and ground. Of course, 
if the applied is somewhat less or greater there is no harm. How- 
ever, if the deviation is considerable it may be necessary to change 
the value of the grid bias resistance R4. 

1'he voltage on the plates of the remaining tubes should be 180 
volts. The bias required on these tubes is so low that it is not neces- 
sary to allow for it. Hence if the applied voltage between ground 
and the common junction of R5 and C12 is 180 volts all is well. 
Now the question is how large R6 should be to drop the voltage 
from 282 to 180 volts. It all depends on how much current will flow 
to the screens and the plates of the first five tubes. We are safe 
in allowing 25 milliamperes. This would require that R6 be of 4,000 
ohms. 

The Screen Voltage Provided 
The screen voltage and the plate voltage on the oscillator should 

be 75 volts. To get it we have to drop 105 volts in R5. The current 
through R5 is about 8 milliamperes. Hence the resistance should 
be about 13,000 ohms. Of course, it is quite permissible to select 
any value between 10,000 and 15,000 ohms. In case there is oscil- 
lation in the IF amplifier this resistance should be increased to stop 
the oscillation. 

Cl is a by-pass condenser across the voltage supply. If the 
voltage is supplied by a rectifier -filter circuit this condenser may 
be omitted because it is already in the B supply. In case the B 
supply is a battery, which is not likely in view of the high voltage 
and heavy current. C10 should be a 4 mfd. unit. 

Winding Data 
Coil 
No. Transformer Pr. Sec. Tick. Pickup Tuned 

1 Ti 8 40 
2 Ti 4 13 
3 Ti 2 5.2 
1 T2 18 5 28 
2 T2 6 2 13 
3 T2 3 1 5.2 
The coils the turns of which are given in the table are all wound 

on 1.25 inch forms with No. 28 enameled wire, the spacing being 
that determined by the diameter of the wire. For the coil of the 
RF transformer, that is T1, the separation should be s inch and 
the primary should be wound near the bottom so that when a metal 
subpanel is used the tuned winding will be as far as possible from 
the metal. 

The oscillator coil, T2, should be wound so that the tuned wind- 
ing is in the middle, the tickler near the bottom and the pickup 
winding at the top. There need be no separation between the tuned 

RCA Acquires 
Radio Frequen 

As a result of inquiries that have been received recently concerning 
the present patent situation in the radio tube field, the Radio Corpora- 
tion of America has made available to its tube licensees a list of radio 
tube patents which are in process of adjudication at the present time, 
and a supplemental list of additional tube patents included in its licenses. 

Patents upon which suits for infringement have been brought cover 
contributions that have been made to the development of radio tubes 
by Arnold, Nicolson, Schotty, Langmuir, Seibt, Dushman, Wilson, 
Van der Bijl and Mitchell. These patents cover features embodied in 
such modern radio tubes as the alternating current, screen grid, pen- 
tode and multi -mu or exponential tubes. 

Included in the supplemental list is a large number óf other tube 
patents. It is pointed out that the number is large because for a great 
many years experimental and research work for the improvement of 
radio tubes has been carried on in the laboratories of the Radio Cor- 
poration of America and its associated companies. 

RCA recently has added to its rights in the radio tube field by the 
acquisition of a group of circuit and tube patents and applications f or- 
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rt-Wave Super Coils 
in Inductances, 15 to 200 Meters 

Lr Cro 

FIG. 2 

A short-wave superheterodyne especially designed for automotive type tubes. The RF and IF tuners are the same of those 
in Fig. I 

and tickler winding, but there may be a separation of a quarter of 
an inch between the tuned winding and the pick-up. The object of 
putting the pickup winding away from the tickler is to minimize 
harmonic pickup and is based on the supposition that less harmonic 
current flows in the tuned winding than in the tickler. 

The tickler and tuned windings of the oscillator must be con- 
nected properly if oscillation is to take place. Imagine that the 
tuned and tickler winding first constitutes a single winding the 
turns of which are equal to the sum of the two windings, and that 
this winding be cut at the proper place. The terminal of the tickler 
which is nearest the bottom is then connected to the P prong on the 
form. The other end of the tickler is connected to Hp. The terminal 
of the tuned winding next goes to K on the form and the terminal 
near the pickup goes to the G post on the form. The connections 
of the two pickup winding terminals is not important as far as direc- 
tion is concerned but one of them should go to the Hp post of the 
form and the other to the Hk. 

The connection of the leads to the oscillator coil socket should 
correspond to this. G goes to G of the oscillator tube, P to the P 
of the oscillator tube, K goes to ground, Hp, which has two ter- 
minals connected to it on the coil, goes to plus 75 volts, and Hk 
on the coil socket goes to G of the modulator tube. 

Circuit for Automotive Tubes 

The connections of the RF coil match throughout. That is, the 
top end goes to G, the other terminal of the secondary to F minus, 
the lowest end of the primary goes to P and the inside terminal of 
the primary to F plus. The coil socket is wired to the set accord - 

Tube Patents of 
cy Laboratories 

merly held by the Radio Frequency Laboratories, Inc. Rights under 
these patents and applications are automatically extended to RCA's 
licensees by the terms of their present licenses, which include the right 
to use inventions newly developed or acquired by RCA. They include 
the variable mu tube which is now being employed extensively. 

The tube patents now in process of adjudication are those involved 
in the patent infringement suits brought by RCA against Gold Seal 
Electrical Company, Inc., filed September 10, 1928; the Dale Company 
(Arcturus Distributor), filed May 28, 1930; Majestic Distributors, 
Inc., filed September 5, 1930; and the Duovac Radio Tube Corporation, 
filed October 17, 1930. 

Although the Langmuir high -vacuum patent was included under the 
licenses granted by Radio Corporation of America, nevertheless at the 
time that such licenses were granted this patent had been declared inva- 
lid by the U. S. District Court for the District of Delaware. "It has 
consequently been incorrectly described as the key patent upon which 
RCA has based its tube licenses," says the RCA. 

ingly. P goes to P of the tube ahead and G to G on the tube fol- 
lowing. F minus goes to ground and F plus to plus 180 volts. 

The connections are clearly indicated on the circuit diagram. 
In Fig. 2 is a similar circuit that was especially designed for 

automotive type tubes, but, of course, may be built with the 
larger tubes by changing the applied voltages. Since there is 
no variable mu tube in the automotive series, a 236 screen grid 
tube is used for modulator and tubes of the same type are used 
for intermediate frequency amplifiers and second detector. A 
238 pentode is used for output tube. No untuned radio frequency 
amplifier is used in this circuit but the same number of tubes 
is used, the last tube being an audio frequency amplifier coupled 
to the detector by resistance -capacity. 

The design of the RF tuning coil and that of the oscillator 
coil are exactly the same as for the circuit in Fig. 1. That, of 
course, implies that the tuning condensers are also of the same 
capacity. The three intermediate frequency transformers are 
also the same as in the other circuit. 

In this case the volume is controlled in the antenna circuit 
with a 10,000 ohm potentiometer connected across the primary 
of the transformer, the antenna being connected to the slider. 
If a potentiometer of this ohmage is not available it is quite all 
right to use one as high as 200,000 ohms. 

Grid Leak Detector 

The grid condenser and leak method of detection is used in 
this instance, and for this reason the grid return and cathode 
are both connected to ground. The grid leak should be not more 
than 2 megohms and the grid condenser not larger than 250 
mmf d. 

The oscillation is introduced into the screen circuit, just as in 
the preceding receiver. 

Each screen grid tube should have a 750 ohm bias resistor and 
it should be shunted with a 0.1 mfd. condenser. The bias 
resistor for the 237 oscillator should be 1,000 ohms or somewhat 
more, and it, too, should be shunted with a 0.1 mfd. condenser. 

The bias for the second detector is obtained from a 25,000 
ohm potentiometer connected between the screen supply and 
ground, with the slider going to the cathode. A 2 mfd. con- 
denser is recommended across the grid portion of this potenti- 
ometer. 

The plate resistor should be 250,000 ohms, the stopping con- 
denser 0.01 mfd., and the grid leak one megohm. These refer 
to the coupler between the detector and the audio frequency 
amplifier. 

The bias resistor for the audio amplifier tube should be 1,250 
to 1,500 ohms and the condenser across it 4 mfd. 

A resistor is shown connected between the high voltage and 
the screens of the tubes. This resistance is not needed when 
batteries are used to supply the plate voltage, as is the case in 
automobile receivers. Instead the screens should be connected 
to 67.5 volts on the battery. The plate should be connected to 
135 volts. 

www.americanradiohistory.com



10 RADIO WORLD July 11, 1931 

The 238 Diamond 
Automotive Series Pentodes in Push -Pull Output 

By Herman Bernard 
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FIG. I 

The battery -operated push-pull Diamond of the Air, Model 238, for use of the automotive pentode tubes. The B current 
drain is 7 ma. less than with the 233 tubes, at the same voltages. 

[The 233 Diamond of the Air, a battery -operated receiver, with 
2 volt pentode output tubes in push-pull, was described last week 
in the July 4th issue. This week the same circuit is shown, but 
with the 6 volt pentodes. The reason for offering a choice of either 
233 or 238 push -Pull output is principally B current drain and out- 
put. The total receiver, with 233 push-pull output, draws about 45 
milliamperes of B current, but with the 238's the current is about 38 
milliamperes. The 233 is a 2 volt tube and requires filament resis- 
tors, the 238 is a 6.3 volt tube, and requires a 6 volt storage battery. 
The extra .3 volt is accounted for by the actual voltage of a newly 
charged storage battery.-EnrToR.] 

FOR the benefit of those who did not read last week's article, 
the 233 Diamond is an All -Wave Receiver, using a front 
panel switch for band selection, 15 to 550 meters. There 

are five tubes of the 2 volt variety, all but one being screen 
grid. The pentode tubes are screen grid tubes, of course. 

If one desires to reduce the B current drain a little or get a 
larger output at no greater drain, and if one has a storage bat- 
tery, the remedy is to use 238 push-pull output. The 238 is a 

heater type tube of the automotive series. It is a pentode, 
different in appearance from all other pentodes in that it has a 
cap at top for the control grid, and different in construction 
from all other pentodes in that it is of the heater type. 

The connections for the 238 pentode are: control grid con- 
nection (transformer C-) to cap of the tube, 6 volts of storage 
battery direct to the heater with no interposed resistor, G post 
to maximum B plus, plate to output device, and K or cathode to 
a biasing resistor. 

If push-pull is used, as here, no bypass condenser is required 
across the biasing resistor, which for push-pull should be 650 
ohms, 5 watts minimum rating. 

The maximum plate voltage shown last week for the 233 
Diamond was 135 volts, but now the maximum has been lifted 
to 1571/2 volts. This is done by the addition of a 221/2 volt 
battery. The reason for raising the potential is that the biasing 
voltage for the power tubes is taken from the voltage drop in 
a resistor (650 ohms), and this voltage is about 13.5 volts. The 
total voltage across the tube is therefore whatever the voltage 

(Continued on next page) 

LIST OF 

Coils 
One antenna coil, on 2.5 inch diameter tubing; secondary, 62 

turns, tapped at the 42d, 54th and 60th turns. 
One three -circuit tuner, main diameter 2.5 inches; secondary, 

62 turns, tapped at the 42d, 54th and 60th turns. 
One 300 -turn honeycomb radio frequency choke coil. 
One Amertran push-pull input transformer, No. 151. 
One push-pull output transformer or center -tapped impedance 

for speaker coupling (not needed if speaker has a center - 
tapped winding). 

Condensers 
One two -gang .00035 mfd. condenser. 
One 20-100 mmfd. equalizing condenser. 
One 60 mmfd. manual trimming condenser. 
Two .00035 mfd. fixed condensers. 
Three 1.0 mfd. bypass condensers. 
One .00025 mfd. grid condenser with clips. 
One .01 mfd. mica fixed condenser. 
One .0015 mfd. fixed condenser. 

Resistors 

Three 15 ohm filament resistors 

PARTS 

One 5.0 meg. tubular grid leak (not pigtail). 
One 0.25 meg. pigtail resistor. 
One 1.0 meg. pigtail resistor. 
Two 0.05 meg. pigtail resistors. 
One 650 ohm 5 watt resistor 

Other Parts 

One dual selector switch, double throw, four point. 
One steel subpanel, 7x17.5x1.5 inches (drilled). 
One front panel, 7x18 inches (drilled). 
One National drum dial, modernistic escutcheon, color wheel, 

pilot light. 
Two grid clips. 
Two brass bushings, % inch high, threaded 6/32 for antenna 

coil elevation. 
Two binding posts (antenna and ground). 
One roll of hookup wire. 
Two brackets for tuning condenser. 
One seven -lead battery cable. 
One switch. 
One dozen 6/32 machine screws and one dozen nuts. 
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Short -Wave Interest Big 
Club Membership Is Rapidly Increasing 

Great interest in short waves is being manifested by radio builders, 
so muck interest in fact, that there is no abatement due to seasonal 
conditions. The Short -Wave Club, started only about a month ago, 
has grown to important standing, as evidenced by the list of new 
members herewith. The list includes about two-thirds of the names 
received during two weeks. Members are at liberty to correspond 
with one another and are asked to send in suggestions for hookups, 
trouble shorting, kinks, etc., publication of which data will begin 
soon. Address Short -Wave Editor, Radio World, 145 West 45th 
Street, New York, N. Y. 

Albert Kissinger, 147 Woltz Ave., Buffalo, N. Y. 
R. C. Lever, 2241 Eads St., New Orleans, La. 
Gerber Carter, R.F.D. No. 2, Box 795, East Mill St., San Bernardino, 

Calif. 
Milburn C. Hill, 172 Taylor St., Orange, N. J. 
George Moore, 133 Tragina Ave., Hamilton, Ont., Canada. 
R. J. Crutchfield, 416 West 4th St., Graham, Texas. 
Michael F. O'Connell, 114734 Lillian Way, Hollywood, Calif. 
Morris Zacuto, 30 East 57th St., New York City. 
John Pusnick, 87 Bergen St., Brooklyn, N. Y. 
W. U. Hanks, 1281 Avalon Place, N. E., Atlanta, Ga. 
Joseph Coco, 3040 N. Drake Ave., Chicago Ill. 
P. C. Bean, 226 W. Broadway, Newton, Kans. 
Wallace S. Hayami, 317 Hawks Ave., Vancouver, B. C., Canada. 
Silas Roosa, 11934 So. Hill St., South Bend, Ind. 
Abraham Molash, R.F.D. No. 4, Waterford, Pa. 
G. Rowland, Care of Rowlands Radio Service, 2623 Genesee St., Buffalo, 

N. Y. 
Aloysius Klitsch, 709 Center St., E. Mauch Chunk, Pa. 
A. M. Carey, P. 0. Box 603, Sterling, Colo. 
Chas. G. Ryan, 1432 S. Division St., Peekskill, N. Y. 
Walter Conlin, 605 W., Graisbury Ave., Audubon, N. J. 
H. G. Michell, Mexican Light & Power Co., Apartado 490, Mexico D. F., 

Mexico. 
Earl W. Meïxell, 180 Summit Ave., Phillipsburg N. J. 
Maurice E. Kessler, 207 S. Elm St., Columbia City, Ind. 
W. M. Brown, 111 Florida Ave., Macon, Ga. 
R. Unbeurest, R.D. 2, Watervliet, N. Y. 
Harold Scott, Marmarfh, N. D. 
Alex Santos, Box 77, Ashcraft, B. C., Canada. 
C. C. Halter, Box 281, Livingston, Tenn. 
J. L. Clark Box 204, Trenton, Ill. 
Stanley J. NV. Davis, 1684 8th Ave. W., Vancouver, B. C., Canada. 
Walter B. Rondeau, 2002 Main St., Santa Monica, Calif. 
Frank Rogers, 19361 Carman Ave., Detroit, Mich. 
Chester F. Hajek, Westhampton Beach, N. Y. 
Tom King, P. 0. Box 333, Walnut Grove, Calif. 
Arthur G. Neimeier, 6835 Palmetto Ave., Cincinnati, Ohio. 
DeVoe B. Medford, Clyde, No. Car. 
William L. Johnson, P. 0. Box 150, Carmichaels, Pa. 
E. C. Cuddeback, 1432 Washington St., Burlington, Iowa. 
Clyde Moody, 542 W. 159th St., New York, N. Y. 
H. H. McLeod, 4807 Ash Lane St., Dallas, Tex. 
Mike Cespkes, 2039 Clark St., Racine. Wis. 
Matthew C. Sprajcar, 623 Third St., Verona, Pa. 
Harry G. Wood, 201 East 5th St., Houston, Tex. 
Robert W. Berry, 8 Elm St., Moneton, N. B., Canada. 
Robert Foster, 3708 Hawthorn Ave. Omaha, Nebr. 
Myrtle Wood, Care of Sherman Music Co., Helena, Mont. 
Joseph R. Pecina, 206 Amsterdam. Ave., Roselle, N. J. 
Charles E. Bassett, Jr., 159 Smith St., Providence, R. I. 
James W. Gazelli, Greystone Park Dormitory Bldg., Greystone Park, N. J. 
Paul E. Wolfe, 5806 Wellesley Ave., Bellevue, Pittsburgh, Pa. 
Samuel Cook, 146 2nd Ave., N. W., Oelwein, Iowa. 

W. D. Moss, 1339 Butternut St., Syracuse, N. Y. 
F. H. Feitel, Box 2, Saugus, Mass. 
John Popp, 2904 East 115th St., Cleveland, Ohio. 
M. C. Mansen, South Eliot, Maine 
H. W. Saunders, 183 Ferry St., Troy, N. Y. 
Walter Kuleck, 240 Greenbush St., Scranton, Pa. 
Ted Jolley, Jr., o/o Fox Banning Theatre, Banning, Calif. 
Frank S. Speck, Riverview, Gloucester, Mass. 
Percy P. Hidgson, 1786 -7th Ave., West, Vancouver. B. C. 
John M. Bacher, 700 Herkimer St., Pasadena, Calif. 
C. M. Garnion, Marquette, Mich. 
Harry J. Roach, Box 2045, Tulsa, Okla. 

The 238 Diamond 
(Continued from preceding page) 

is between B minus and maximum B plus. Let us assume it is 
157.5 volts. Of this, 13.5 volts are not plate voltage at all, since 
used for grid bias. The plate voltage is measured from cathode 
to maximum B plus and would be 144 volts. If only 135 volts 
total were used, and the bias voltage taken from this, there 
would be only 121.5 applied plate voltage. 

Another way of looking at it is that the voltage otherwise 
used for C bias from a battery is wound to the plate side. Here 
almost twice as much voltage is added, compared to the C 
voltage. 

The performance is about the same for whichever of the two 
types and the only reason for offering the 238 option is that of 
lessened B current. 

The filament resistors for the other tubes, 232 and 230, are 60 
ohms each, and there will be ample automatic negative bias, 
due to the 4 -volt potential drop across them, except that the 
detector takes a purposefully positive bias. You will notice the 
detector grid coil is returned to F plus, which is identical with 
A plus. 

Wm. Peffly, 1033 So. 7th St., Goshen, Ind. 
Paul W. Curtis, 914 Ayers St., Coffeyville, Kans. 
Floyd M. Brokaw, 1744 Jarvis Ave., Chicago, Ill. 
J. W. Myers, Myers Radio Service, Vandalia, Mo. 
C. C. Hellums, Exeter, Calif. 
Charles L. Hastings, 3651 Zuni St., Denver, Colo. 
Hugo V. Gruen, 40 -49 -95th St., Elmhurst, L. I., N. Y. 
Dr. E. B. Sisley, VE3HJ, 1363 King St., West, Toronto, Ont., Canada. 
W B.. Homback, 140 Crestmoor Ave., Louisville, Ky. 
John R. Hopkins, Echo Isle, .Big Moose Lake N. Y. 
Carl Streit, 215 Greenwood Ave., Brooklyn, N. . 
A. O. McElroy, 826 Walker Ave., Oakland, Calif. 
Virgil Whitehead, 9026 Latona Ave., Seattle, Wash. 
Earl Coppom, Holbrook, Nebr. 
Daniel Elaysky, 726 Pennock Ave., S. W., Massillon, Ohio. 
Ebenezer B. Peebles, 2059 W. Roosevelt Rd., Chicago Ill. 
George Robert Heil, 3740 -98th St., Corona, L. I., N. Y. 
Richard Boardman, 103 Lotteridge St., Hamilton, Ont., Canada. 
Winfred M. Slemmer, 1825 Woodlawn St., Allentown, Pa. 
Sam Maewsky, 13517 McDougall Ave., Detroit, Mich. 
Stanley Dolski, 388 Grove St., Jersey City, N. J. 
C. Ernest Anderson, Box 327, Roy, New Mex. 
John Hemmert, do Hull, 25 Stuyvesant Ave., Newark, N. J. 
Jesse H. Boyd, Box 771, Bonne Terre, Mo. 
John F. Daly, 3224 Raymond Ave., Brookfield, Ill. 
George Eppley, 3102 Frankford Ave., Philadelphia, Pa. 
Howard Mulholland, 144 Delaware St., London, Ont., Canada. 
Kay Bridges, 508 El Dorado St., Vallejo, Calif. 
Roy C. Strong, 2118 South Corona St., Denver, Colo. 
Joseph Nese, 15 Mentel Court, Dayton, Ohio. 
Cleo E. Looper, H5005, 524 S. Chelan St., Wenachee, Wash. 
Ed. Hauck, 1902.14th St., Oregon City, Ore. 
H. W. Keith, 2538 Virginia St., Berkeley, Calif. 
J. J. Bauer, 1242 Morrow St., Wilkinsburg, Pa. 
Ed. Boehm, 1962 Juliet, St. Paul, Minn. 
Lester O. Griggs, The Sailor's Snug Harbor, New Brighton, S. I., N. Y. 
W. R. H. Mohrdieck, 3941 Lincoln Ave., Chicago, Ill. 
Hector Graham, 2903 Floyd Ave., Richmond, Va. 
F. C. Roger, 451 -5th St. Niagara Falls, N. Y. 
W. A. Zfhnski, Gilman, Ill. 
Chas. D. Rollins, 2575 N. Murray Ave., Milwaukee, Wis. 
Peter W. Uhl, 13582 Warwick Rd., Detroit, Mich. 
E. A. Ricker, 6 Archer St., Haverstraw, N. Y. 
Ross Watson, 605 Swetland Bldg., Cleveland, Ohio. 
Joseph Kapp, 89 LaSalle St.. New York, N. Y. 
T. B. Malone, 72 Savannah St., Rochester, N. Y. 
Anton Feldman, 24 -07 -9th Ave.. Astoria, L. I. 
Frank J. Krisne, 2617 So. Euclid Ave., Berwyn, Ill. 
Theo. P. Wirtz -Hover, P. 0. Box 751, Lima, Ohio. 
A. B. Manley, Delta, Colo. 
F.hu Ghbert, 1701 North Shore Ave., Rogers Park Station, Chicago, Ill. 
Simon N. Wilson, P. 0. Box 503, Wood's Hole, Mass. 
Wm. S. Russ, 227 Columbus Ave., New York, N. Y. 
Walter Gundersen, 19 Jeannette Ave., Annadale, S. I., N. Y. 
James O. Ward, R. D. No. 2, Blackwell, Okla. 
Edgar G. Bowden, 2512 Hickory St., Dallas, Tex. 
E. W. Glass, Owyhee, Ore. 
Joseph J. Danna, 462 N. Morgan St., Chicago, III. 

Short -Wove 
Club 

ARE you interested in short waves? Receivers, transmitters, converters, 
station lists, trouble shooting, logging, circuits, calibration, coil 
winding-what not? If so become a member of Radio World's Short - 

Wave Club, which you can do simply by filling in and mailing attached 
coupon. As many names and addresses as practical will be published 
in this department, so that short-wave fans can correspond with one 
another. Also letters of general interest on short-wave work will be 
published. Besides, manufacturers of short wave apparatus will let 
you know the latest commercial developments. Included under the 
scope of this department is television, which is spurting forward nicely. 
Fill out the coupon and mail at once. 

If you Prefer, send in your enrolment on a separate sheet or postal 
card. 

Short -Wave Editor, Radio World, 145 West 45th Street, New York, N. Y. 
Please enroll me as a member of Radio World's Short -Wave Club. 
This does not commit me to any obligation whatever. 

Name 

Address .... . ..... . ...... . ... ......... 

City State 

D I em a subscriber for Radio World. 

I am not a subscriber, but buy copies at news-stands. 
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Tuning in for Bureau of Stc 
Transmission 

Schedule for July, August and 
September for 5,000 kc. transmis- 
sion (approximately 60 meters) 

STANDARD frequencies are being transmitted regularly by the 
Bureau of Standards from WWV, Washington, D. C. These f re- 
quencies are in two classes, a 5,000 kc. transmission of high accu- 

racy and a transmission of multi -frequencies in the range 1,600 to 
10,000 kc. The 5,000 kc. transmission is weekly and the other is 
monthly. All may be used for checking the frequencies of transmitters 
and for the calibration of frequency and wavemeters provided a suf- 
ficiently sensitive receiver is available for picking up the signals. 

For picking up the monthly transmissions on the multi -frequencies 
almost any short-wave receiver may be used, but since the signals 
are interrupted continuous waves they will not be audible unless there 
is an oscillator associated with the receiver adjusted to a frequency 
slightly different from the signal frequencies. 

Any regenerative receiver can be made to oscillate and such a 
receiver is suitable. In the case of a tuned radio frequency receiver 
it is necessary to use an auxiliary oscillator before the signals can be 
heard, and this oscillator must be adjusted to generate a frequency 
differing by an audible amount from the standard frequency. 

For example, if the standard frequency is 2,000 kc. the auxiliary 
oscillator should be adjusted to either 1,999 or 2,001 kc. In either case 
the tone heard will be 1,000 cycles per second. Since this type of 
transmission may be on any one of the number of multi -frequencies, 
the auxiliary oscillator must be adjustable so that its frequency may 
be changed as the signal frequency is changed. This change is made 
every 12 minutes during the transmission period. 

Receiving With Superheterodyne 

If the broadcast receiver is a superheterodyne a fixed frequency 
auxiliary oscillator is needed to make the signals audible. The fre- 
quency of this oscillator must be either higher or lower than the 
intermediate frequency of the superheterodyne by an audible amount. 
For example, if the intermediate frequency of the superheterodyne is 
175 kc. the auxiliary oscillator must be adjusted to 174 or 176 kc. In 
either case the signal will appear as a 1,000 cycle note. Of course, the 
auxiliary oscillator may be adjusted to differ by some other audio 
frequency, say 500, from the intermediate frequency. Since the inter- 
mediate frequency is always the same, it is not necessary to change 
the frequency of the auxiliary oscillator when the signal frequency 
is changed. It is only necessary to change the tuning of the super- 
heterodyne in the usual way. The high frequency oscillator in the 
circuit is tuned until the beat frequency heard has the desired value. 

Coupling Oscillator to Set 

If the short-wave receiver is not completely shielded, sufficient coupling 
will usually be obtained to make the beat audible by simply placing the 
auxiliary oscillator near the receiver. Of course, the auxiliary must 
not be shielded, either. For a TRF set the auxiliary oscillator must be 
placed near the antenna of the broadcast set, when the coupling will be 
sufficient. This even works if the broadcast set is completely shielded. 
This also works with a superheterodyne provided that the auxiliary 
oscillator is tuned to a radio frequency and not to the intermediate 
frequency. If the auxiliary oscillator is tuned to the intermediate, a 

high resistance and a small condenser, connected in series, may be con- 
nected between the grid of the auxiliary oscillator and the grid of the 
second detector. One megohm for the resistance and 0.0001 mfd. for 
the condenser are suitable. Sometimes sufficient coupling in any case 
will be obtained if the auxiliary oscillator is supplied plate voltage from 
the same source as the broadcast set. 

In order to receive the 5,000 kc. transmission a short wave set is 

needed, and since this signal is also interrupted continuous waves an 
auxiliary oscillator is needed, which may be a regenerative detector in 

short wave set. Except for the tuning, the 5,000 kc. transmission is 

received in the same manner as the broadcast frequency transmission. 
While only the 5,000 kc. frequency is sent with high frequency accu- 

racy (a few parts in ten million), it may be used for other frequencies, 
both higher and lower, by the method of harmonics. Thus the har- 
monics of the transmitted frequency are 10, 15. 20, 25, etc., kc. It 

by Interrupted Continuous V 

By Brum 

FIG. I 

This short - wave 
receiver is suit- 
able for the 
reception of the 
standard fre- 
quency signals 
from WWV, 
Washington, D. 
C. Any oscillat- 
ing sensitive 
short - wave re- 
ceiver or con- 
verter covering 
the standard fre- 
quencies can be 

used. 

would be a simple matter to use the tenth harmonic, or 50,000 kc., i' 
such high frequency were needed. 

Subharmonics can also be used if an auxiliary oscillator is available 
Thus it is possible to get 2,500, 1,250, 1,000, 625, 500, etc., kc., all wit 
the same accuracy as that of the 5,000 kc. frequency. The third, se, 
enth, and ninth subharmonics were left out of this list because the 
do not come out even, but they can be obtained just as easily as tl 
others. 

One of the uses of the accurate 5,000 kc. transmission is the calibre 
tion of piezo crystal oscillators, magnetostriction oscillators, and simih 
secondary frequency standards. This calibration can be done to a hig 
degree of accuracy, but probably not at one time. It may be necessar 
to regrind the crystal or to change the length of the magnetostrictio 
rod in order to get the frequency desired, and to measure the frequent, 
again when the next standard transmission occurs. 

Calibration of Wavemeters 

If the oscillator to be calibrated contains an inductance and a varialt 
condenser the calibration against the standard can be done in a jiff 
It is only necessary to tune in the standard signal, vary the local fr 
quency by the variable condenser until zero beat is obtained, and n 
the dial setting. This can be done for the fundamental or any of tl 
harmonics or subharmonics. An electrical oscillator of this type is e 
constant enough in frequency to justify the use of this highly accurat 
standard. But its use at least removes one uncertainty about the cal 
bration, the doubt about the accuracy of the standard. Any subsequei 
deviation would then be due to changes in the oscillator calibrate. 
And these changes are likely to be quite large unless a special fr 
quency-stable oscillator has been built. 

In Fig. 1 is a four -tube circuit suitable for receiving the standar 
transmissions provided that the tuners are suitably adjusted. Ther 
is first a radio frequency amplifier coupled to the antenna aperiodica113 
After the tube is a tuned circuit which must cover the frequency of th 
standard. The second tube is a detector using a screen grid tube. Th 
third is an oscillator capable of being adjusted to a frequency differin 
slightly from the signal frequency. This is coupled to the detectc 
through the screen circuit. The fourth tube is an audio frequenr 
amplifier coupled to the detector by means of a choke and condense 
Its only object is to boost the audible note after it has been produí 
in the detector. 

Data for 5,000 kc. Coil 
If the frequencies to be received were in the broadcast band, both' 

RF and the oscillator tuners would be regular broadcast equipment¡ 
the 5,000 kc. signal is to be received, both tuners must be tunable to! 
frequency. 

Suppose we use a condenser of 60 mmfd. for tuning the two cire' 
If we determine the inductance required to tune to 5,000 kc. when 
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lndards Frequency Signals 
Vaves; Oscillation Required for Reception 
;ten Brunn 
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condenser is set at 30 mmfd., we are sure to cover the frequency 
desired. Let us assume that there is a distributed capacity of 15 mmfd. 
in addition to the capacity of the condenser. Then the total capacity in 
the circuit is 45 mmfd. For 5,000 kc. this requires a coil of 22.5 micro- 
henries. If we select No. 20 enameled wire and a form of 1.5 inches 
in diameter we will need 24 turns. This applies to both the secondary 
of the RF coil and the grid coil of the oscillator. To make the circuit 
sensitive the primary of the RF coil might contain 18 turns. The 
same number of turns may be used for the tickler on the oscillator. The 
pickup winding on the oscillator should not have more than five turns. 
Any fine insulated wire may be used for the primary, tickler, and 
pickup windings. There is no real necessity for using heavy wire for 
these windings. 

The Bureau's announcement follows : 

The Bureau of Standards announces a new schedule of radio 
transmissions of standard frequencies. This service may be used 
by broadcasting and other stations in adjusting their transmit- 
ters to exact frequency and by the public in calibrating frequency 
standards and transmitting and receiving apparatus. The signals 
are transmitted from the bureau's station WWV, Washington, 
D. C., every Tuesday afternoon and evening. They can be heard 
and utilized by stations equipped for continuous -wave reception 
at distances up to about 1,000 miles from Washington, and some 
of them at all points in the United States. The time schedules 
are different from those used in transmissions prior to this July. 

There are two classes of transmissions provided: One, trans- 
mission of the highest accuracy at 5,000 kcs. for two hours 
afternoon and two hours evening on three Tuesdays in each 
month; the other, transmissions of a number of frequencies in 
2 -hour periods in the afternoon and evening, one Tuesday a 
month. The transmissions are by continuous -wave radio 
telegraphy. The 5,000-kc. transmissions consist mainly of a con- 
tinuous CW transmission, giving a continuous whistle in the 
receiving phones. The first five minutes of this transmission 
consist of the general call (CQ de WWV) and announcement 
of the frequency. The frequency and the call letters of the 
station (WWV) are given every 10 minutes thereafter. The 
transmissions of the other type are also by continuous -wave 
radiotelegraphy. 

What Transmission Includes 
A complete frequency transmission includes a "general call," 

"standard frequency signal," and "announcements." The general 
call is given at the beginning of each 18 -minute period and con- 
tinues for about two minutes. This includes a statement of the 
frequency. The standard frequency signal is a series of very 
long dashes with the call letters (WWV) intervening; this signal 
continues for about eight minutes. The announcements follow 

Once -a -month Transmissions 
Scheduled Also on 1,600 to 

10,000 kc. 

and contain a statement of the frequency being transmitted and 
of the next frequency to be transmitted. There is then a 
6 -minute interval while the transmitting set is adjusted for the 
next frequency. 

Information on how to receive and utilize the signals is given 
in Bureau of Standards Letter Circular No. 280, which may be 
obtained by applying to the Bureau of Standards, Washington, 
D. C. Even though only a few frequencies are received (or even 
only a single one), persons can obtain as complete a frequency 
meter calibration as desired by the methods of generator 
harmonics. 

The 5,000-kc. transmissions are from a transmitter of 1 -kilo- 
watt power; they occur every Tuesday except the first in each 
month. The other transmissions are from a transmitter of one- 
half kilowatt power; they are given on the first Tuesday of 
every month. 

5,000 -Kilocycle Transmissions 
2 to 4 p.m. and 10 p.m. to 12 midnight, Eastern Standard Time 

July 
14 
21 
28 

August September 
11 8 
18 15 
25 22 

29 

Mzsltifrequency Transmissions 
Frequencies in Kilocycles 

Eastern Standard Time 
p.m. m. 
2.00 Ó 00 
2.18 10.18 
2.36 10.36 
2.54 10.54 
3.12 11.12 
3.30 11.30 
3.48 11.48 

The frequencies in the 5,000-kc. transmissions are piezo con- 
trolled, and are accurate to much better than a part in a million. 
The frequencies in the multifrequency transmissions are manu- 
ally controlled, and are accurate to a part in a hundred thousand. 

Reports Welcome 
Since the start of the 5,000-kc. transmissions the Bureau of 

Standards has been receiving reports regarding the reception of 
these transmissions and their use for frequency measurements 
from nearly all parts of the United States, including the Pacific 
coast and Alaska. The bureau is desirous of receiving more 
reports on these transmissions, especially because radio trans- 
mission phenomena change with the season of the year. The 
data thus far obtained cover the first six months of 1931, and 
give information regarding approximate field intensity, fading, 
and the suitability of the transmissions for frequency measure- 
ments. 

It is suggested that in reporting upon the field intensity, 
of these transmissions the following designations be used where 
field intensity measurements apparatus is not at hand: 
(1) Hardly perceptible, unreadable; (2) weak, readable now and 
then; (3) fairly good, readable with difficulty; (4) good, read- 
able; and (5) very good, perfectly readable. 

A statement as to whether fading is present or not is desired, 
and if so, its characteristics, such as whether slow or rapid and 
time between peaks of signal intensity. Statements as to the 
type of receiving set used in reporting on the transmissions and 
the type of antenna used are likewise desired. The bureau 
would also appreciate reports on the use of the transmissions 
for purposes of frequency measurements or control. 

Reports on the reception of the transmissions should be 
addressed to Bureau of Standards, Washington, D. C. 

July 7 August 4 September 1 

1,600 3,600 6,400 
1,800 4,000 7,000 
2,000 4,400 7,600 
2,400 4,800 8,200 
2,800 5,200 8,800 
3,200 5,800 9,400 
3,600 6,400 10,000 
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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 in Radio World's University Club, for 
one year, send $6 for one year's subscription (52 issues of Radio 
World) and you will get a University number. Put this num- 
ber at top of letter (not envelope) containing questions.. Ad- 
dress, Radio World, 145 West 45th Street, New York, N. Y. 

Annual subscriptions are 
accepted at $6 for 12 
numbers, with the privil- 
ege of obtaining answers 
to radio questions for the 
period of the subscrip- 
tion, but not if any other 
premium is obtained with 
the subscription. 

A suggested 
are avoided 

FIG. 934 
diagram for an oscillator in which plug-in coils 
by the use of permanently mounted coils and 

selecting switches. 

Oscillator Switch for Coil Changing 

IWISH to build an oscillator that will cover a wide range of 
frequencies. I do not like to have plug-in coils but prefer 
to use switches for picking up the different coils. Will you 

kindly publish a diagram showing how this may be done?-W.E. 
In Fig. 934 is a diagram that may be converted into such an 

oscillator. There are two switches Swl and Sw2. From the 
plate of the tube to the binding post over switch Swl connect a condenser of 0.001 mfd. Switch Sw3 is not needed. From the 
plate of the tube to B plus connect a choke coil which is efficient 
over the range the oscillator is to cover. While there are only 
three transformers, and thus only three frequency ranges, there 
is no reason why more should not be used. These should be 
placed so that those covering the highest frequency ranges are 
close to the tube. It is not necessary, nor even desirable, to use 
a screen grid tube for oscillator. Just ignore the screen in the 
diagram and regard the tube as a 227. The two switches Swl 
and Sw2 may be put on one shaft so that there will be no chance 
of picking up the tuned winding of one coil and the tickler of 
another. The output of the oscillator may be obtained by con- 
necting a small condenser to the plate of the oscillator and then 
connecting this condenser to the grid of another tube. A grid 
leak is needed. 

* * 
Wavelength of Sound 

IN radio, we are told, the product of the wavelength and the 
frequency is a constant equal to the velocity of the propa- 
gation of the wave motion. Does this law also hold in sound? 

That is, is the product of the wavelength and the frequency 
equal to the velocity of the sound wave? If that is the case the 
wave length for a given frequency must vary with the tempera- 
ture because the velocity of the sound wave varies with tempera- ture.-W. H. C. 

The same law holds for all wave motion in every medium. 
Sure, the wavelength for a given frequency changes with tem- 
perature. The wavelength increases with the temperature. At 
zero degrees Centigrade and standard air pressure, the velocity 
of a sound wave is 332 meters per second, and it increases 60 
centimeters per second for every degree of temperature. Thus 
at 20 degrees Centigrade (68 degrees Fahrenheit) the velocity 
is 344 meters per second. As a result of this change in velocity 
with temperature, the pitch of musical instruments involving 
air columns, such as whistles, organs, and key trombones, changes 
with temperature. 

* * * 

Squawking of Grid Leak Detector 
WHAT is the reason that a regenerative detector in 

which there is a grid leak and stopping condenser 
squeals Please give a simple explanation?-E. R. W. Here is a stock explanation. When the circuit is oscillating 

or when a very strong signal is impressed on the grid, the grid 
accumulates electrons during the moments it is positive. This 
accumulation cannot leak off rapidly through the grid leak so 
when the swing goes negative the grid assumes such a negative 
potential that no plate current can flow. Oscillation stops. 
Then the negative charge on the grid leaks off and when the 
plate current has assumed a certain value oscillation starts 
again. Then the grid begins to go negative again as before, 
and the cycle is repeated. This stopping and starting of radio 
frequency oscillation occurs at an audio rate and the result is the 
squeal. 

Using 247 As Detector 
CAN the 247 pentode be used as a power detector? If so, 

what should be the value of the grid bias resistor and 
what value by-pass condenser across it do you recommend? 

Would there be likely to be a lot of hum with this tube as detector and AC current on the heater?-W. H. L. 
It can be used, all right, as a power detector, if the bias resistance is made about 10,000 ohms. This resistance depends 

on the value of the applied plate and screen voltage. When this voltage is 135 volts the bias resistor should be about 5,000 
ohms. For detection the plate current should be about the 
same, regardless of the voltage, so that the required resistance is proportional to the plate voltage, or the control grid voltage. That is, if the best value of the bias resistance is 5,000 ohms 
when the plate voltage is 135 volts, 9,260 ohms will be about right for 250 volts. The value in either instance is not critical. There will be considerable hum. 

* * * 

Relation of Harmonics to Fundamental 

IS the relation between the fundamental and harmonics always that of exact multiples, or do the harmonics ever deviate from the true harmonic relationship? I am asking this because an argument has arisen concerning this point. Some students at our college claim that under certain conditions the harmonics are not exact multiples while I have read in radio 
books that the relation is always exact. Who is right ?-F.W.C. 

The students are right. If the harmonics are generated in a non-linear, driven device such as a vacuum tube, the harmonics are always exact multiples of the fundamental. In radio we hardly ever deal with any other and for that reason the state- ments you have read in books are not far from correct. The only exception is damped waves. If the circuit in which the damped waves are generated contains harmonics, they differ from the true multiple frequencies considerably, and differ more the greater the damping. The same is true of any freely vibrating 
device. Take a piano string, for example. Once the string has 
been struck it is a freely vibrating body. If there are harmonics 
on the string, which there will be if it was not struck at the proper place, the harmonic frequencies will be considerably 
different from the exact multiples, and the difference will be greater the greater the damping on the string, that is, the faster 
the sound dies down after the string was struck. This proposi- 
tion is general. If the vibrations are produced under forced 
conditions, the harmonics, if any of them are generated, will be exact integral multiples of the fundamental, but if the vibrator 
is free after it has been set into motion by impact the harmonics, 
if generated, will differ from exact multiples of the fundamental. 
The students may also have had in mind harmonics which are not simple harmonics. For example, a tuning fork will generate 
certain natural frequencies mathematically called harmonics 
which bear no simple relation to the fundamental. In the case 
of percussion instruments and other impact instruments of high 
damping the deviation from true multiple relationship may be 
so great that the harmonics are dissonant with the fundamental. * * * 

High Resistance Voltmeter 
AN a 50-0-50 microampere galvanometer be used for a high resistance voltmeter, and if so, what will be its ohms -per - volt? If it is possible to use it, what are the disadvantages 

if any?-P.B.K. 
It can be used and the ohms -per -volt will be 20,000 ohms. The only disadvantage of such an instrument is the expense of the multipliers. They should be wire -wound if they are to be reliable. If the instrument is to read up to 500 volts, for example, the total series resistance would have to be 20,000x500, 

or 10,000,000 ohms. Such a resistance will run into money. But 
it would make an excellent voltmeter. However, an equally 
good voltmeter could he arranged with a vacuum tube and a 
less sensitive milliammeter, and the whole set-up would not 
cost nearly as much. It would be less convenient to use, though. 

* * * 

Tubes Reduce Selectivity 
IF a coil and condenser connected in series have a certain 

selectivity when not connected metallically, is that selectivity 
decreased or increased when the condenser is connected to the grid and cathode of a tube? If a resonance curve is taken 

on such a circuit should it be taken without any connections or should it be taken with the coil as it is supposed to be connected 
in a receiver?-B. C. Z. 

The selectivity is decreased because the grid to cathode circuit has some conductance, or there is a high resistance from the 
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grid to the cathode. This resistance is connected in parallel 
with the coil and the condenser and in effect it adds to the series 
resistance of the coil and condenser. If the resonance curve is 
to mean anything it should be taken with the circuit connected 
as it is supposed to be used. For example, if the coil is the 
secondary of a radio frequency transformer the resonance curve 
should be taken with the coil and condenser connected exactly 
as they will be connected in the receiver. If the circuit is tole 
used as a wave meter nothing should be connected to it except 
the resonance indicator. 

* * * 
Electromotive Force and Voltage 

AN you state in simple words the difference between elec- 
tromotive force and voltage drop? Please explain also the 
terms potential and potential difference, both of which are 

measured in volts.-F.Ç.N. 
Electromotive force is the force that drives current around in 

a circuit when the circuit is closed. It is sometimes called 
voltage because it is measured in volts. Voltage drop is practi- 
cally the same as potential difference. The voltage drop in a 
resistance is the potential difference between the terminals of 
that resistance. Potential itself usually means potential differ- 
ence, a point of zero potential always being implied. If there is 
an electromotive force in a conductor there is a potential differ- 
ence across its terminals and when no current is flowing the 
potential difference is equal to the electromotive force in 
numerical value. If there is a current flowing in the circuit 
under the influence of the e. m. f. the potential difference across 
the "terminals" is equal to the e.m.f. less the voltage drop in 
the source of e.m.f. For example, if the source of e.m.f. is a 
battery the potential difference between the terminals of the 
battery is equal to the e.m.f. but if there is current flowing the 
potential difference across the "terminals" is equal to the e.m.f. 
less the voltage drop in the battery. The quotation marks are 
used advisedly because when there is current flowing there can't 
be any terminals, for the circuit is complete, like a ring. The 
"terminals" are the two nearest available points to the source 
of e.m.f. If a voltmeter is connected across the battery the 
meter reads the potential difference betwen its own terminals, 
or the voltage drop inside the meter. This reading is smaller 
than the e.m.f. of the battery if current flows and if there is 
any resistance between the available terminals on the source. 
A source of e.m.f. might be called a voltage rise, or potential 
rise. 

* * * 
Tube Output Voltage 

HOW does the plate output voltage of a 227 tube vary with 
the grid bias for different applied plate voltages in a 
resistance coupled circuit? If you have any curves 

showing the variation I should like to see them. The object of 
the curves is to aid in the design of direct coupled amplifiers 
without the use of stopping condensers. -B. W. 

You will find the curves in Fig. 935. They are for three dif- 
ferent plate voltages in series with a 250,000 -ohm plate resis- 
tance. The circuit diagram in the figure shows the meaning of 
the plate voltage. It is the actual voltage between tthe plate 
and the cathode measured with a vacuum tube voltmeter. Note 
that if the plate battery voltage is 180 volts and the grid bias is 
8 volts, the effective voltage on the plate is 80 volts. This is 
about right for bias on a 250 tube with 450 volts on its plate. 
With direct coupling between the two tubes it would not be 
necessary to provide any bias nor to do anything to raise or 
lower the bias on the power tube. 

* * * 

Mutual Inductance of Two Equal Coils 

IHAVE two equal coils wound on the same form. Each coil 
contains 100 turns of No. 28 enameled wire on a form 1.75 
inches in diameter. The distance between the nearest turns 

on the two coils is 1.25 inches. Can you give the approximate 
inductance of each coil under conditions of non -shielding and 
the mutual inductance between them, or the coefficient of coup- 
ling? I plan to tune both of these coils to the same frequency 
to get a band pass effect. What is the width of the band?- 
T.W.C. 

The inductance of each coil is approximately 357 microhenries. 
The mutual inductance is approximately 102.2 microhenries. 
Hence the coefficient of coupling is 0.286. Not knowing the 
frequency of resonance nor the capacity of the tuning condenser, 
it is not possible to say what the width of the band passed is. 
However, the ratio of the low frequency to the high frequency 
is 0.745, the frequencies being at the two peaks. The coupling 
is a little too close for a band pass filter. 

* * * 

Secondary Effect on Primary 

WHAT effect does the secondary circuit have on the 
impedance of the primary circuit? If the secondary of 
a transformer is shorted, fuses in the primary line are 

likely to go, which would indicate that the primary impedance 
would be less with the secondary present, yet formulas show 
that the reverse is the case. Which is right?-T.L.J. 

The resistance of the primary increases when a secondary 
which draws current is coupled to it because the power ex- 
pended in the secondary must come from the primary. The 
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FIG. 935 
The curves in this diagram show the manner in which the 
effective plate voltage on a 227 tube, with 250,000 ohms 
load resistance, varies with grid bias and applied plate 

voltage. 

reactance of the primary, on the other hand, decreases. Curves 
in Morecroft's latest book, "Experimental Radio Engineering," 
show that the effective primary impedance decreases as the 
resistance in the secondary circuit decreases. This would 
account for the blowing out of fuses in the primary line when 
the secondary is short circuited. 

* * * 

Inductance of Small Coil 
IHAVE a small coil consisting of 20 turns of No. 24 double 

silk wire on a half -inch diameter. The turns are wound as 
close together as the insulation permits and the length of the 

winding is one-half inch, as near as I can measure it. What is 
the inductance? -W. G. F. 

If the winding is one-half inch long and contains 20 turns, the 
diameter of the coil, measuring from center to center of the 
wire on opposite sides of the coil, is 0.525 inch. Using this value 
for the diameter and 0.5 inch for the length, the inductance turns 
out to be 3.74 microhenries. * * * 

Antenna for Portable Set 
IHAVE a portable set which I wish to use in a car while 

traveling. As a portable the set is very good as it will bring 
in distant stations almost anywhere, but to do it I have to 

use an antenna of some sort. Just ten feet of wire run from 
the set to the top of the car is enough. But when I put the set 
in the car it does not bring in anything. I presume that the 
antenna is shielded by the metal framework of the car. Can 
you suggest a way of picking up signals while the set is in the 
car ?-W.E.S. 

Obviously the trouble is what you suspect. It is just the thing 
to expect. If you will hold the antenna wire out of the car 
window you will at least get something. Another way is to 
throw out a well insulated wire and let it trail behind the car. 
Still another is to mount a wire on top of the car. The wire 
used for antenna must be outside the car for at least a few feet. 
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OFFENSES GET 

STATIONS INTO 

LICENSE SNARL 
Washington. 

Temporary licenses were issued by the 
Federal Radio Commission to more than a 
dozen broadcasting stations, while proba- 
tionary licenses previously issued to 30 other 
stations were made permanent because they 
had complied with engineering regulations 
in the meantime. The Commission also 
granted temporary licenses to nine stations 
which have cases pending. 

The Commission found that 14 applicants 
were violating orders of the Commission 
which prescribe that they must operate a 
minimum of 12 hours per day. 

Nine stations received temporary licenses 
because of pending applications: WDAE, 
Tampa, Fla.; WFLA-W SUN, Clearwater, 
Fla.; WIBR, Steubenville, Ohio; WLBZ, 
Bangor, Me.; WLOE, Boston, Mass.; WM 
BA, Newport, R. I.; WMBC, Detroit, 
Mich.; WTMJ, Milwaukee, and KGEF, 
Los Angeles. 

Clause In Licenses 

Each license will contain this clause: 
"This license is issued on a temporary 

basis and subject to such action as the Com- 
mission may take after hearing on the li- 
censee's pending application for renewal of 
license. No authority herein contained shall 
be construed as a finding by the Federal 
Radio Commission that the operation of this 
station is in the public interest." 

The Commission issued temporary licenses 
to WABZ, New Orleans; WMAK, Buffalo, 
and WPSC, State College, Pa. 

KUT, Austin, Tex., and KWEA, Shreve- 
port, La., licensed for unlimited time, oper- 
ate less than 12 hours a day in violation of 
General Order 105, so were granted similar 
temporary licenses. 

Nine stations licensed for unlimited time, 
but operating less than 12 hours daily, were 
given temporary licenses, as follows : WABI, 
Bangor, Me.; KCRJ, Jerome, Ariz.; KFIU, 
Juneau, Alaska; KFQD, Anchorage, Al- 
aska; KGCU, Mandan, N. Dak.; KGDA, 
Mitchell, S. Dak.; KGHI, Little Rock, 
Ark.; KGIX, Las Vegas, Nev., and WKAV, 
Laconia, N. H. 

Offenders Make Good 
KOV, of Pittsburgh, which failed to file 

a time-sharing agreement as required, was 
subjected to a temporary license. 

The stations given renewals of licenses 
since they have complied with engineering 
regulations, are: 

KFBL, Everett, Wash.; KFJM, Grand 
Forks, N. Dak.; KGCR, Watertown, S. 
Dak.; KGFI, Corpus Christi, Tex.; KGHF, 
Pueblo, Colo.; KIDO, Boise, Idaho; KIT, 
Tacoma, Wash.; KLX, Oakland, Calif.; 
KOOS, Marshfield, Oreg.; KPPC, Pasa- 
dena, Calif.; KSMR, Santa Maria, Calif.; 
KFBS, Shreveport, La.; KWKC, Kansas 
City, Mo.; WBBL, Richmond, Va.; WCCO, 
Minneapolis; WCKY, Covington, Ky.; WD 
WF, Providence, R. I.; WHAZ, Troy, N. 
Y.; WJBO, New Orleans, La.; WKAR, 
East Lansing, Mich.; WSOC, Gastonia, N. 
C.; WWRC, Asheville, N. C.; KFXM, San 
Bernardino, Calif.; KOY, Phoenix, Ariz.; 
KRE, Berkeley, Calif.; KVOA, Tucson, 
Ariz.; WEXL, Royal Oak, Mich.; WHBY, 
Green Bay, Wis.; WPAD, Paducah, Ky.; 
WSAI, Cincinnati, Ohio. 

FIRE CHIEF CALLS ROOF 
AERIALS MENACE TO LIFE 

The Fire Commissioner of New York 
City stated that he planned to take action 
to have radio antennas removed from the 
tops of roofs as a menace to fire fighting. 

Trade Board Drops 
Case Against R CA 

Washington. 
The Federal Trade Commission has dis- 

missed a complaint charging tthe Radio 
Corporation of America, New York, with 
practicing unfair methods of competition in 
the sale of vacuum tubes. 

Dismissal follows final disposition in the 
Federal Courts of a case against the cor- 
poration involving the same subject matter 
as the Commission's complaint. The court 
entered final injunction against the com- 
pany's continuing the practice charge. 

TIME ENACTED 

IN WISCONSIN 
Madison, Wis. 

Governor Philip La Follette has signed a 
bill making it a penal offense to use 
any other than standard time in Wisconsin. 
Violators are liable to a fine of $25 to $50 or 
10 to 30 days in jail, or both. 

The law is significant to radio users be- 
cause of the radio stations in the state. 
Time for program schedules therefore is 
Central Standard Time. The Wisconsin sta- 
tions, with frequencies and locations follow 
(T designating transmitter locations where 
differing from studios) : 

WTAQ-Eau Claire 1330 WDH-Milwaukee. 1120 
T-Township of WISN-Milwaukee. 1120 
Washington WTMJ-Milwaukee 620 

KFIZ-Fond du T-Brookfield 
Lac 1420 WIBU-Poynette.. 1210 

WHBY-Green WRJN-Racine ... 1370 
Bay 1200 WHBL- 
T-West De Pere Sheboygan 1410 

WCLO-Janesville. 1200 WISJ-South 
WKBH-La Crosse 1380 Madison 780 
WHA-Madison ... 940 WLBL-Stevens 
WIBA-Madison .. 1280 Point 900 
WOMT- WEBC-Superior 1290 

Manitowoc 1210 

Literature Wanted 
Readers desiring radio literature frrm 

manufacturers and jobbers concerning stand 
and 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 WORLD, 
145 West 45th Street, New York, N. Y. 

W. B. Homback, 140 Crestmoor Ave., Louis- 
ville, Ky. 

Edward H. Pelowaki, 849 Filmore Ave., Buf 
falo, N. Y. 

George A. Beaver, Servicing, 428 North 12th 
St., Lebanon, Pa. 

Clifford E. Biggard, 426 N. 12th St., Leb- 
anon, Pa. 

A. O. McElroy, 826 Walker Ave., Oakland, 
Calif. 

W. M. Mervine, 3266 Pleasant St., Camden, 
N. J. 

Oscar Ise, 1517 Coit Ave., East Cleveland, Ohio. 
Herman Phillips Radio Shop, Box 326, Baird, 

Tex. 
O. H. Gallinger, 363 E. Mercury St., Butte, 

Mont. 
J. Needham Radio Shop, 207 North Pen. Drive, 

Daytona Beach, Fla. 
Allied Eng. Services Co., P. O. Box 751, 

Lima, Ohio. 
Louis A. Levine, 1487 St. Marks Ave., Brook- 

lyn, N. Y. 
Frank S. Gurden, C. G. Station, Box 681, 

Shreveport, La. 

New Corporations 
Capitol Radio Tube Co., Inc., Newark-Atty. 

A. V. Shedeker, Newark, N. J. 
North American Broadcasting System, Ltd., 

Wilmington, Del., radio network and broadcasting 
-Corporation Trust Co. 

Royal Television of America, Inc., Philadelphia, 
Pa., television devices-Corporation Guarantee and 
Trust Co. 

Mercola Radio Co.-Atty. E. J. Bausch, 84 
Granite St., Brooklyn. 

Television Corporation of America, Wilmington, 
Del., wireless telegraph, telephone, and television 
instruments-Corporation Trust Co. 

Palen Radio-Atty. M. Lipton, 245 Broadway, 
,`T -v York, N. Y. 

NATION LISTENS 

AS ELECTRONS 

BARK IN TESTS 
An electron, a unit so tiny that it takes 

billions upon billions of them to weigh an 
ounce, was dropped in WEAF's studio and 
the sound so amplified that it could be heard 
by radio listeners all over the country. The 
experiment and the talk accompanying it 
were made by Orestes H. Caldwell, former 
United States Radio Commissioner, who sev- 
eral months ago during a radio talk dropped 
a pin, the sound being heard by millions 
of radio listeners. 

The recent experiment was carried out 
over a National Broadcasting Company net- 
work under the auspices of the Century of 
Progress, International Exposition, Chicago, 
1933. Mr. Caldwell is a committee member. 

How Tiny An Electron Is 
The electron -dropping experiment was 

carried out by using an instrument known 
as a Geiger counter, loaned by the Museum 
of Science and Industry. The device is em- 
ployed to detect the amount of radio -active 
substances in ores. 

Describing the experiment, Mr. Caldwell 
said: 

"In the field of electrical engineering, of 
course, the underlying unit is the electron 
itself, that final subdivision of electricity and 
of matter which flows in our wires, spans 
the space in our vacuum tubes and makes up 
everything we see or feel. 

"The electron itself is a tiny thing. In 
fact, compared with a grain of sand, the 
electron is as much smaller than the grain 
of sand as the grain of sand is smaller than 
the earth. In other words, it would take 
five hundred billion billion billion of these 
electrons to weigh a pound. In size an elec- 
tron measures about one -thirteen trillionth 
of an inch in diameter. 

"Yet so sensitive are the devices used in 
radio that I can let you hear an individual 
tiny electron particle as it enters the ioniza- 
tion chamber of a Geiger counter. 

Reason For Crash 
"In my hand, in front of the instrument, 

I hold my radium -dial watch which I have 
carried for years. On the hands and dial 
tiny solar systems of electrons which make 
up the radium atoms are constantly break- 
ing down and throwing off some of their 
electron plants, both as single electrons (beta 
particles) and as electron groups carrying a 
positive charge (the alpha particles). It is 
this electron bombardment which keeps the 
luminous material constantly aglow. If you 
will look real closely at a radium -dial watch 
under a strong magnifying glass you will see 
the particles strike. 

"If I hold the watch -face near the instru- 
ment one of these tiny alpha particles, 
thrown into the air, gets through the tiny 
opening into the ionization chamber of the 
instrument and causes the air insulation in- 
side to break down, battery current rushes 
through and you hear a crash." 

Sounds Like Machine Gun 
During the experiment Mr. Caldwell ex- 

plained : 

"That series of sounds like a machine gun 
patter marks the electrons that got inside 
the instrument, one bang for each electron. 

"It is a stream of electrons that is carry- 
ing to you this broadcast, the strength of 
the stream from instant to instant giving 
you the modulation which reproduces my 
voice. Other streams of electrons in the 
tubes of your own radio set pick up the tiny 
impulse in the air and multiply it so you 
can hear it. Electrons in millions pass 
through your reading lamp-in fact, an or- 
dinary 50 -watt lamp takes three billion 
billion per second." 
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BOARD DECIDE 

25,000 CASES 

IN 12 MONTHS 
``Washington 

Concluding the most active 12 -month pe- 
riod since its creation four years ago, the 
Federal Radio Commission adjourned over 
the Summer, having handled approximately 
25,000 applications covering every phase 
of radio regulation. 

The last week, it was stated orally at the 
Commission, probably was the busiest, from 
the view of cases cleared, of any corres- 
ponding period since the Commission began 
its functions in February, 1927. That agen- 
cy has taken action on approximately 300 
cases in that week, to clear, so far as pos- 
sible, its docket until it reconvenes in Sep- 
tember. 

Emergencies Provided For 

While the Commission is in adjournment 
until September, routine and emergency mat- 
ters will be cared for by special delegation 
of authority. It is expected that at least 
one member of the body will be in Washing- 
ton at all times to act on such matters, sub- 
ject to the Commission's ratification at some 
future date. 

At odd times, also, it is expected that a 
quorum of the Commission will be present, 
although no regular meetings will be held. 
Hearings on pending applications will be 
held during the Summer before examiners, 
following customary procedure. 

The following additional information was 
made available, according to "The United 
States Daily": 

More than 250 hearings on applications 
from existing stations or applications for 
new facilities have been held since last 
September, when the Commission's examin- 
ing division was created. Reports have been 
rendered and acted on by the Commission 
in about 210 of these cases, and some 55 are 
still pending. About 500 cases were desig- 
nated for hearing, but in about one-half of 
these the applicants either defaulted or with- 
drew their requests. 

Mainly Amateurs 
Of the aggregate of some 25,000 applica- 

tions which have been received, by far the 
major portion was from amateurs seeking 
renewal of their licenses to carry on experi- 
mentations in both radiotelephony and tele- 
graphy in high frequencies. Ship license 
applications, including renewals, aggregated 
about 2,500; broadcasting, about 2,750, and 
commercial communications, about 1,900. 

What is construed as the most important 
case ever to come before the Commission, 
involving possible cancellation of the licenses 
of some 1,400 licenses of every character in 
radio, held by subsidiaries of the Radio Cor- 
poration of America, was decided during the 
final week by the Commission. The decision, 
by a three -to -two vote, cleared the RCA of 
the charge of violation of section 13 of the 
Radio Act because of a previous adverse 
opinion by the Federal courts on the so- 
called tube clause contract of the parent 
company. 

In this case the future operations of the 
National Broadcasting Co., RCA -Communi- 
cations, Inc., engaged in transoceanic radio 
communication, and the Radiomarine Cor- 
poration of America, maintaining ship to 
shore radio communications, as well as the 
experimental television operations of RCA - 
Victor Co., were imperiled. 

The Commission found that the opinion 
of the courts holding the RCA had violated 
the Clayton Act by requiring receiving set 
manufacturers licensed to use its patent ini- 
tially to equip their sets with RCA tubes, 
did not come within the meaning of section 
13 of the Radio Act, which specifies that any 

final judgment of guilt in violation of the 

0 
antimonopoly laws in radio communication 
shall be grounds for refusal to renew license. 

Just prior to its decision in the RCA case, 
the Commission adopted a new general order 
having to do with the efficiency of broad- 
casting station operations which is designed 
virtually to eliminate heterodyne interfer- 
ence for radio listeners. Although this order 
does not become effective for one year, all 
of the 615 broadcasting stations, in the in- 
terim, must install equipment which will re- 
duce their wave "wobble" or deviation, from 
the present allowable maximum of 500 cy- 
cles to 50 cycles. The heterodyne whistle 
then would be inaudible for listeners with- 
in the "constant" service areas of all sta- 
tions, it is held, with a resultant substan- 
tial improvement in general service. 

High Power Action Deferred 
Another case considered of paramount 

importance in radio-that of high power for 
broadcasting stations operating on cleared 
channels-was considered during the final 
week by the Commission, but action was 
deferred until October 1st. No reason was 
assigned for the postponement. 

In this situation, 24 leading broadcasting 
stations of the nation are competing for the 
eight remaining vacant assignments with 
the maximum power of 50,000 watts. The 
case already is 10 months old, having had 
its inception last September following an 
order by the Commission restricting the 
number of cleared channels which would be 
authorized to accommodate stations of the 
maximum power to 20 of the 40 exclusive 
channels. 

After five weeks of hearings before Chief 
Examiner Ellis A. Yost, the Commission 
refused to act on a recommendation by the 
Chief Examiner that all of the 40 cleared 
channels be allowed to have 50,000 -watt sta- 
tion. Since 12 of the positions already were 
occupied, it instructed Mr. Yost to select 
stations to fill the eight vacancies, which 
request later was complied with. Oral argu- 
ments were presented before the full Com- 
mission three months ago, and now, with all 
the evidence in the case before it, the Com- 
mission again has deferred final consideration 
until next Fall. 

Move For More SW Stations 
In the short-wave field, where interna- 

tional, domestic and ship communications 
are carried on, the Commission paved the 
way for a new allocation that ultimately will 
have the effect of virtually doubling the 
number of available frequencies. It rescinded 
two previous general orders prescrib- 
ing that the separation between those chan- 
nels shall be two -tenths of 1 per cent of the 
channel width, thus opening the way for 
an allocation based on one -tenth of 1 per 
cent separation. 

The closer separation was recommended 
as technically feasible by the international 
technical radio conference which met at The 
Hague last year, and the Radio Commis- 
sion's legal division since that time has been 
working out a tentative allocation based on 
this separation. Since the Commission now 
is in adjournment, it is the view that the 
new allocation will not be acted upon until 
next Fall, at least. 

During the past year, the Commission 
has had occasion to delve into every branch 
of radio regulation. From the broadcasting 
legal side, the most significant occurrences 
were the removal from the air of three sta- 
tions for alleged use of profane, obscene or 
indecent language, or for other practices con- 
sidered inimical to the public health or wel- 
fare. 

The fact that the Commission, under the 
radio law, is specifically prohibited from ex- 
ercising a power of program censorship 
makes these cases all the more interesting 
and important, legally, since the stations 
were removed from the air with court sanc- 
tion, without violating the censorship re- 
striction. The Commission took into con- 
sideration the past programs of the three 
stations as grounds for its summary action, 
on the theory that the law empowered it to 
determine the "public interest" of stations. 
and that such a practice was not censorship. 

The Court of Appeals of the District of 

SUMMARY OF 

COMMISSION'S 

BIGGEST YEAR 
Columbia sustained this theory. "By their 
fruits we shall know them" was the Biblical 
analogy used by this court in one of these 
cases, in its opinion sustaining the Commis- 
sion. The stations deleted were KVEP, 
Portland, Oreg., KFKB, Milford, and 
KTNT, Muscatine, Iowa. The latter sta- 
tion, although not on the air, still has an 
appeal pending in the Court of Appeals. 

Stricter Engineering Regulations 
In numerous ways, the Commission has 

"tightened up" engineering regulations with 
the aim of improving service for the listen- 
ers, and of reducing interference. Stations - 
now are required to broadcast with a mini- 
mum of 75 per cent modulation at their 
rated power. 

Failure to comply with this provision iris: 
forced stations to relinquish so much of 
their licensed power as would meet the re- 
quirement as to quality of emitted signals. 
In other ways the Commission has imposed 
engineering regulations, making for all- 
around efficiency in operation. 

In the continental short waves, develop= 
ment was retarded by litigation in the Courf 
of Appeals protesting the Commission's al- 
location, in December, 1928, of some of the 
88 channels available for domestic service 
to the Universal Wireless Communication' 
Co., Inc. In the meantime, however, that 
company went bankrupt and the whole case 
was remanded to the Commission, subject 
to approval by the Court, which retained 
jurisdiction. 

New Allocation 
Radio Corporation of America, Mackay 

Radio & Telegraph Co. and Intercity Radio' 
Telegraph Co. appealed from the Commis- 
sion grant of the 40 channels to Universal, 
which was obligated to link more than 100 
cities by radio, serving the public like the 
established land line telegraph companies by 
the end of 1931. Intercity also became in- 
solvent during the litigation, and its appli- 
cation for facilities were cancelled, by stipu- 
lation. 

As it now stands, the Commission must 
make a new allocation of these continental 
short waves, taking into consideration the 
requests for both RCA and Mackay for 
facilities. When that allocation is arranged. 
the plan must be submitted to the Court of 
Appeals for approval. 

In its routine and general regulatory op- 
erations, the Commission has demanded 
strict adherence to regulations. Under a 
regulation adopted several months ago, sta- 
tions licensed for full time are required to 
operate a minimum of 12 hours daily, or else 
forfeit portions of their assigned time. Other 
regulations of a similar nature were adopted, 
and as a consequence more than 100 stations 
have been given temporary licenses from 
the license period beginning July 3d, to show 
cause at hearings to be held in the Fall, why 
they have not complied with the regulations. 

Lindbergh Receives 
License for 'Plane Use 

Washington. 
Col. Charles A. Lindbergh received from 

the Federal Radio Commission a license for 
an aircraft radio station license aboard his 
plane, "NR -211," for use on his flight with 
his wife to Japan. 

The application requests a power output 
of 12 watts, to operate on the frequencies 
333, 500, 3,130, 5,615, 8,450 and 13,240 kilo- 
cycles. It was explained orally at the Com- 
mission that this would permit communica- 
tion at varying distances from shore. 
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A THOUGHT FOR THE WEEK 
MP. RADIO MAN, has your busi- 
ness improved since President Hoov- 
er's recent international gesture that 

started the whole world talking? If it hasn't 
or if there has been no decrease in volume, 
just keep right on thinking that things are 
righting themselves. If enough millions 
think that way, the things that are wrong 
will be righted, all right, all right! Oh, 
psychology, thy name, if properly invoked, 
stands for healing and comfort and relief, 
even if the man in the street doesn't quite 
know what it's all about! 

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 Burke Hennessy, president and treasurer, 145 
West 45th Street, New York, N. Y.; 51. B. Hennessy. 
vice-president, 195 West 95th Street, New York, N. Y.; 
Herman Bernard, secretary, 145 West 45th Street. New 
York. N. Y. 

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

technical editor; L. C. Tobin, advertising manager. 

The R C A Decision 
THE decision by the Federal Radio 

Commission that the Radio Corpora- 
tion of America did not exercise a 

'monopoly in radio communication when it in- 
stituted clause 9 in its contracts with set 
licensees will suit the public. For a while 
it looked as if the broadcasting activities 
of the National Broadcasting Company, as 
well as the communications and experimen- 
tal work of RCA Communications, Inc., 
Radiomarine Corporation of America and 
RCA -Victor Company, subsidiaries of RCA, 
were imperilled. 

No form of public service could be imag- 
ined in a refusal to grant license renewals 
to the subsidiaries holding 1,400 licenses for 
various types of radio service. It seemed 
as if the chronic opponents of RCA and all 
its works were striving just a little too hard 
to work disaster to the world's greatest ra- 
dio aggregation. It so happens that public 
interest and welfare are tied up very close- 
ly with the activities of great corporations, 
and it is becoming less and less sensible to 
engage on corporation -baiting or any other 
over -zealous activities intended to wreak re- 
venge or promote political ambitions rather 
than execute justice. 

The tube clause, the famous clause 9, was 
incorporated into contracts that RCA made 
with set manufacturers, whereby these man- 
ufacturers were permitted to make and sell 
the sets, provided, however, that besides pay- 
ing the royalty, the manufacturers would 
equip the sets initially only with RCA tubes. 
This clause soon was abandoned as poor 
policy, but meanwhile independent tube man- 
ufacturers had started suit for damages, ask- 
ing for an injunction which was granted 
after the offense had ceased. The injunc- 
tion, from a practical viewpoint, was aca- 
demic, although the independents had a full 
right to seek it, and its possession is part 
of their stock in trade in the suits now 
pending for money damage. 

The United States Supreme Court did not 
take any action when the case came before 
it for review, other than not to grant the 
petition for review, so RCA had exhausted 
its legal remedies. A lower court had found. 
that the tube clause was in restraint of trade. 
Since section 13 of the radio law directs the 
Federal Radio Commission to refuse to is- 
sue a license renewal to any applicant where 
there has been an adjudication of violation 
of the anti -monopoly laws of the United 
States, the Commission was petitioned to 
refuse renewals. Fifteen licenses were up 

Pointed 
uotations 

C. C. DILL, United States Senator from 
Washington State: "The people of Europe 
may endure government control of radio, 
but such a plan would not satisfy the Amer- 
ican people. England and Germany have or- 
ganized radio especially well. Denmark 
makes it serve the people in unusual ways 
and has introduced the home element in the 
programs. Yet in all European countries 
the officials who manage radio are restricted 
and limited. Freedom in radio broadcasting, 
like all other kinds of freedom, may be 
abused just as there is abuse of freedom of 
speech and freedom of press, but the bene- 
fits greatly overbalance the defects." 

* * * 

EDGAR H. FELIX, Radio Consultant: 
"The broadcasting fraternity is only begin- 
ning to appreciate that recording for broad- 
cast purposes is a new and highly special- 
ized art. The methods used in making sat- 
isfactory records for home phonograph use 
are quite at variance with the most desir- 
able practices in making transcriptions for 
broadcasting purpose. Therefore, only trans- 
criptions made by experienced radio impres- 
arios show appreciation of the difference 
between the levels and volume limitations 
suited to broadcasting as compared with the 
narrower range which can be well repro- 
duced on home instruments." 

* * * 

SIR JOHN C. W. REITH, Director - 
General of the British Broadcasting Co.: 
"I do not believe in the necessity for 
keen competition among broadcasting com- 
panies for talent. If competition is neces- 
sary to provide the best programs it doesn't 
speak well for those in charge. The high 
prices paid by United States broadcasters 
for the best talent do not prevail in England, 
where, instead of the artist setting a price, 
the program directors determine his worth 
and their valuation for the particular broad- 
cast is final. The artist agrees to this or 
does not appear." 

for consideration, and of course eventually 
all the licenses would come before the Board 
on applications for renewal. 

The decision that the licenses should be 
renewed was reached on the basis that here 
had been no adjudication of guilty of mon- 
opoly in radio communication. Three of 
the Commissioners so decided-Ira E. Robin- 
son, William D. L. Starbuck and Harold A. 
Lafount. Two voted for refusal-Chairman 
Charles McK. Saltzman, and Vice -Chairman 
Eugene O. Sykes. 

Commissioner Robinson, who used to be a 
judge, in his separate opinion, said: 

"I have given more than a month to the 
consideration of this question. Out of that 
consideration I can not, in proper legal an- 
alysis, bring my mind to any other conclu- 
sion than that the decree of the' said court 
does not adjudicate that radio communica- 
tion has at all been monopolized or attempt- 
ed to be monopolized. The decree does 
adjudicate that the sale of radio broadcast- 
ing tubes was controlled, but the Court does 
not go further and adjudicate that by such 
control radio communication was monopol- 
ized or attempted to be monopolized." 

Starbuck and Lafount filed a joint opin- 
ion, arriving at the same conclusion. 

The Radio Census 
Oregon. 

The whole number of families in Oregon 
on April 1, 1930, was 267,690, as compared 
with 202,890 in 1920. The number of per- 
sons per family in 1930 was 3.6 as compared 
with 3.9 in 1920. The number of families 
reporting radio sets in 1930 was 116,209, or 
43.5 per cent of the total. 

Radio Week Set 
for Sept. 21 to 27 

The National Federation of Radio As- 
sociations, including all of the distributing 
side of the radio industry, has selected 
the week of September 21-27, coinciding 
with the Radio World's Fair in New 
York, to be observed throughout the 
nation as National Radio Week. 

H. G. Erstrom, executive vice-president 
of the association, said : "During National 
Radio Week in 1930 there were thirty- 
three chain programs dedicated to radio. 
Over 200 broadcasting stations carried 
frequent announcements during the week 
concerning the event. Thirty-five metro- 
politan areas held gala demonstrations 
celebrating radio's tenth birthday and 
nearly one hundred newspapers ran special 
Radio Week supplements carrying radio 
news. 

"This year we have laid more auspicious 
plans for the observance of radio's elev- 
enth birthday. We intend to make the 
public more radio conscious and to realize 
the vast influence radio has on the public 
life of our nation. 

National Co. Makes 
Lever Type Indicators 

National Company, Inc., of 61 Sherman 
Street, Malden, Mass., announces three lever 

type indicators. 
indicators. 
These units are 
now being used 
considerably in 
laboratories 
with high vol- 
t age conden- 
sers. Two types 
are illustrated. 
A third type 
will be known 
as Type M and 
will be similar 

to the Type J (illustrated in two sizes), 
but it will not have the hexagonal knob. 

New Condenser Treatise 
A. M. Flechtheim & Co., Inc., 136 Lib- 

erty Street, New York City, has a book- 
let containing information regarding the 
construction, design and utilization of 
light types of paper dielectric condensers. 
Descriptions and illustrations cover a com- 
plete line of condensers from 200 to 7000 
volts d.c. 

The company has produced a 7000 -volt 
transmitting filter condenser, employing 
a special process paper dielectric. A 
treatise on fixed condensers will be sent 
by the manufacturer for the asking. Men- 
tion RADIO WORLD. 

Additional Channel 
Assigned to Aircraft 

Washington. 
An additional radio channel was assigned 

for aircraft and aeronautical radio stations 
by the Federal Radio Commission in a gen- 
eral order: 

"General Order No. 118.-It is ordered 
that General Order No. 99 be and it is here- 
by amended in the following particulars: 

"'The frequency hereinafter mentioned is 
hereby added to those already assigned the 
Southern Transcontinental Chain and Feed- 
ers (Brown) : 

" `Mobile Service available for aircraft 
and aeronautical stations: 4,915 kilocycles 
day for use only between Chicago, Ill., Pe- 
oria, Ill., Springfield, Ill., and St. Louis, 
Mo.' 
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How It Is in the West 
HáVE just received my weekly copy of 

your valued magazine from my 
newsdealer and note with interest 

on page 6 of June 20th issue your diagram 
and description of a set very similar in 
general design to that which we have 
been recommending to set builders who 
use our store as their parts and tubes 
headquarters. I beg to differ with you on 
several important points, however. 

You fellows who live and work in the 
East get sort of-shall we say-acclimated 
to receiving stations say from 250 to 450 
meters, and pay not so much attention to 
the upper end of the band, say from 450 
to 550 meters. This is probably due to 
the fact that your best stations on an 
average are below 460 meters, and if you 
can have a steady range of reception from 
a dozen or more of them during daylight 
with an average car set, not operating 
anywhere near maximum efficiency, most 
of you are satisfied. Understand, the "you" 
is purely impersonal. 

Not only that, but you get a fictitious 
impression of the working of the set. Out 
in this neck of woods, between KSTP on 
205 and WCCO on 370 meters, we have 
only two or three small locals to choose 
from. When we get away from locals in 
daytime, we have to jump to Waterloo, 
Iowa ; Yankton, S. D.; Omaha, Neb.; 
Des Moines, Ia.; or Iowa City, the near- 
est being several hundred miles, and for 
this kind of country (if you have ever 
been here you'll know what I mean) that's 
a man-size daylight jump. 

Now what I am leading up to is that all 
the above stations last mentioned are 
above 475 meters, and if the set is not 
efficient-and I mean really efficient-on 
the upper waves, you've got a darned 
good local set, and nothing else until 
evening rolls around. Which leads to the 
main reason for writing this letter. 

Your circuit as shown will be far from 
efficient on these upper bands. If you 
want to have an inkling of what we call 
efficiency on these upper stations, make 
the following changes in your circuit and 
then try it. Better yet, make the changes 
in another set and compare the two side 
by side. 

First-Your antenna coil should be in- 
creased to use 40 turns of No. 34 enameled 
or silk enameled wire wound not more 
than an eighth of an inch from the fila- 
ment end of the first secondary coil, and 
wound in the same direction as the 
secondary coil, with the antenna lead on 
the outside and ground lead on the inside. 
This primary will then resonate roughly 
to about 500 meters with the average car 
antenna and will increase the punch on 
the upper waves very much without any 
great decrease in selectivity, sensitivity 
being the most important feature in a car 
set. 

Second-A choke coil resonating to a 
bit above 600 meters should be inserted in 
the detector plate lead following the con- 
denser C8, between this C8 and R3. If 
this choke increases the amplification in 
the detector tube, or increases the detec- 
tor efficiency-whichever you will-to a 
point of oscillation, it's a cinch the origi- 
nal shielding was insufficient. In any 
case, it should be left in. 

Third-A 25,000 ohm resistance by- 
passed by a .1 mfd. condenser should be 
inserted directly in the detector screen 
grid lead, so that at the maximum setting 
the screen grid voltage on this tube will 
be less than that on the r.f. tubes, which 
is best for maximum results. 

Fourth-A 1 henry choke should be in- 
serted directly in the grid lead to the 238, 
as this tube is more efficient on high notes 
than on low, and this corrective device 
will help to straighten out the response in 
the speaker. 

Fifth-Because of the high audio gain 
in this set, fading is even more marked 
than when using three r.f. stages and one 
audio, or two straight audio. I have 
therefore designed a simple automatic 

Forum 
volume control using a 237 tube which 
takes up no more room in the set than 
the tube itself would take, plus a few 
small accessories, and could probably be 
easily added to these sets already built 
without disturbing the general layout and 
using the volume control (manual) 
already used. 

M. G. GOLDBERG, 
376 Robert Street, 

St. Paul, Minn. 
* * * 

Can't Get Short Waves 
WHEN about to describe a short-wave 

converter, why not find out first just 
what the public wants? Take, for in- 

stance, your one -tube converter, page 13, 
June 20th issue. In the first place, who 
wants a converter where you have to pull 
out most of the tubes from your broadcast 
receiver before you can use it? What the 
public wants is a converter that can be 
hooked into the set in a permanent manner, 
and by simply throwing a switch the con- 
verter can be cut in or out of the circuit at 
will without disturbing the broadcast set in 
any way. 

The converter need not have a B supply 
built in, but if it is going to use AC tubes 
it ought to carry its own heater transformer. 
A B tap can always be gotten from some 
part of the receiver. 

The next important thing is that the con- 
verter must be simple to build and when it 
is built it must work. I have never in my 
life met a man who has built an adapter 
that would work. I have met several who 
have tried but so far not one of them has 
gotten any more than grunts out of the so- 
called adapters. 

I bought the parts for one adapter. I 
built it and rebuilt it. Nothing but noise. 
I gave it to a service man. He built it three 
times, using a larger sub -base. All he got 
was the same results as myself. 

There you have the usual experience of 
the fan. Is it any wonder he gets soured 
on short-wave stuff? It looks to me like 
simply a scheme to sell parts. 

J. PARKER, 
194 Young Street, 
Winnipeg, Man., Canada. 
* * * 

A Microphonic Transformer 
RECENTLY I experienced something 

I never heard of before. I heard a 
noise when I had my speaker discon- 

nected. I listened closely and discovered 
that my output transformer was reproduc- 
ing every word or note of our local station, 
which I had tuned in at the time. Does 
this indicate that the transformer is defec- 
tice or do all output transformers reproduce 
at all times? The transformer also repro- 
duces when the speaker is connected. I 
thought it might be a loose stamping in the 
core of the transformer. 

I have a set of audio and push-pull trans- 
formers in the set. 

CLARENCE L. MOYER, 
1013 -22nd Avenue, 

Altoona, Pa. 
* * * 

Commercialized "Music" 
DOUBTLESS I am one of millions of 

radio listeners who want to pat on 
the back the American Association 

of Newspaper Publishers, the American 
Society of Magicians, or any other national 
organization who have finally succeeded in 
arousing sentiment against the inane clap- 
trap that has been put on the air in the 
various forms of "fortune telling." 

Now, if the National Bureau for the 
Advancement of Music, 45 West 45th 
Street, N. Y. C., may be heard, perhaps 
some of the concoctions (called "songs") 
that are being placed on local radio pro- 
grams-songs that have been ground out by 

fake publishers and song factories, and paid 
for over-the-counter by some who could not 
get personal advertising any other 'way-. 
would be stifled and a high standard gained 
and held in music. 

I personally know of a certain crystal - 
gazer and "palmist" in this community, who 
has very little knowledge of music, who is 
"hooked -up" with these professional arran- 
gers, and she is managing to get these 
"songs" put on programs, that she may keep 
her name and "fame" in the minds of the 
public. 

S. C. F., Arkansas. 
* * * 

Calls for a New Broom 
WHY not include sensitivity and 

selectivity curves with each new 
hook-up you publish? It would con- 

siderably increase the enthusiasm of all 
readers, especially those who only occa- 
sionally buy RADIO WORLD, and who put 
down the claims of extraordinary sensitivity 
of these circuits as just so much bunk. 

Sometimes your proofreading is poor. 
Turn to issue of June 20, page 16, middle 
of right hand column; read-"Coil for 250 
Mfd. Condenser." 

Issue of May 16th, page 15, middle of 
left column, in answer to request for infor- 
mation re measuring ohms per volt of volt- 
meter. Half way down the paragraph 
read: "Divide the voltage of the battery 
used by the current indicated by the volt- 
meter." 

Issue of April 25th, page 5, paragraph on 
winding IF coils, line 4: "Using / diame- 
ter bakelite, about 1% inches long ... The 
dowels may be drilled with a No. 30 drill 
and tapped with a 6/32 tap ..." These 
directions may be right; but it is certainly a 
tricky job to drill / inch bakelite with a 
No. 30 drill and then tap it 6/32, without 
making a horrible mess of it. I believe that 
even a manufacturing jeweler would have 
some difficulty in accomplishing it. 

These are but a few, culled at random 
from issues of the last two months. If I 
had the time and inclination to read over 
each article carefully I have no doubt that 
I would find many more, and more serious 
errors. You will readily see by the above 
that if a beginner at the game was to take 
all you say at face value, in a short time he 
would be hopelessly muddled. 

Occasionally you have something worth 
while reading, and it is for this that I go 
to the trouble and expense of getting RADIO 
WORLD each week, and reading page after 
page of articles. 

You should get a new broom and sweep 
some of the trash out of the pages of RADIO 
WORLD, and you will find that the readers 
will be more enthusiastic about it. Try it. 

Hoping that you will find something of 
benefit in this epistle, I beg to remain, 

THOMAS C. RUMNEY, 
36 Fuller Avenue, 
Toronto 3, Ont., Canada. 

* * * 

Wants Currents, Voltages Stated 
IHAVE long been a subscriber for RADIO 

WORLD, which I find more useful to me 
than any other magazine. May I offer 

a friendly suggestion? Please refer to 
page 6 of the February 15th, 1930, issue, 
entitled "Performance of NR4." Note that 
prominently displayed is a table giving the 
voltages and currents to be expected in each 
circuit. 

This is an especially valuable feature in 
case one doesn't use the exact voltage 
divider specified in the article. Is it pos- 
sible this information could be given always? 

WM. L. WILCOX, 
Water Valley, Miss. 

* * * 

"Best Buy" 
ALLOW me to congratulate you for 

putting out a weekly like RADIO 
WORLD. It is the best buy in techni- 

cal radio publications and I could not get 
along without it. 

J. DONALD MAGNUSON, 
Route 2, Box 51, Lansing, Iowa. 
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ELECTROLYTIC 
CONDENSERS 

Large triple Poly- 
met electrolytic con- 
denser, three capaci- 
ties of 8 mfd. In one 
copper case; upright 
mounting. 

Connections: Case 
to negative, each 
anode (at top) to 
positive. Anodes may 
be used separately for 
8 mfd. each, or two 
interconnected tor 16 
mfd. or three for 24 
mfd. 

Rating: Peak volt- 
age, 420 volts; recom- 
mended maximum 
working voltage, 975 
volts. 

Performance: Self - 
healing, low leakage, 
high capacity lasts. 

Order Cat. C-729, 
consisting of electro- 
lytic condenser and 
mounting bracket. 
List price, $5.99; net 
price, $2.94. 

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

SHORTWAVE 
POWER APPARATUS 

180 -volt power transformer tor short-wave sets and 
converters; 12 amps., 2)4 v., 5 v. and 360 v., all 
center -tapped. Primary 110 v., 50-60 cycles. In 
polished aluminum case. Cat. SWPT F $5.50 
30 -henry chokes, 100 ma. rating, Cat. 30-H F $1.75 
Direct Radio Co 143 W. 45th St., N. Y City 

NATIONAL 
DRUM DIAL 

National Velvet Vernier 
drum dial, type H, for 
1/4" 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 VARIABLE 
MU TUBE 

TO remedy cross -modulation and cross- 
talk', without circuit changes, a new 
screen grid tube has been developed, 

In AC circuits where the volume control 
varies the grid bias or the screen voltage, 
or in which there is an automatic volume 
control, the new tube works wonders. This 
is the sensational tube developed by Stuart 
Ballantine. Order VM -51. Price $2.68. 

RELIABLE RADIO CO. 
143 WEST 45th ST. N. Y. CITY 

"MATHEMATICS OF RADIO." -A great help 
to everybody interested in radio. $2 postpaid. 
Radio World. 145 W. 45th St., N. Y. City. 

IN PREPARATION! 
Special SHORT WAVE Number of 

RADIO WORLD 
Nobody has to be told that the Short Wave angle of radio is a mighty impor- 

tant factor at the present time. It has gone so far ahead of the merely 
experimental stage that there no longer is the slightest doubt as to its fixed 
and ever-increasing importance and value. 

Radio World has done its share in informing the public of the important developments in 
Short Wave theory and practice. Its columns have reflected from week to week the knowledge 
of our experts who have written on the subject. Many interesting and informative diagrams 
and other illustrations have been used with the text matter, and the trade aspects have been 
given careful attention. An army of Short Wave enthusiasts has flocked to our banner as 
subscribers and purchasers at the news-stands. 

Now Radio World announces a special Short Wave number. This issue will reflect the 
latest word in Short Wave developments. 

If you have anything to sell in the Short Wave field, be sure to use this number and reach 
the many thousands who will buy it and eagerly read it. 

Radio World's rates of $150.00 a page and $5.00 an inch are exceedingly low for the service 
it gives. 

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

Two prforice 

thoef One 
Get a FREE one-year subscription for any ONE of these magazines: 

CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues). 
RADIO LOG AND LORE. Quarterly. Full station lists, cross indexed, etc. 
RADIO (monthly, 12 issues; exclusively trade magazine). 
RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine). 
RADIO INDEX (monthly, 12 issues) Stations, programs. etc. 
SCIENCE & INVENTION (monthly, 12 issues; scientific magazine, with some radio technical 
articles). 
AMERICAN BOY -YOUTH'S COMPANION (monthly, 12 issues; popular magazine). 
BOYS' LIFE (monthly, 12 issues; popular ffiagazine). 
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 $6 cheek, 
money order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. Y. (Just East of 
Broadway). 

Your Name 

Your Street Address 

City State 

DOUBLE 
VALUE! 

13 If renewing an existing or expiring subscription for RADIO WORLD, please put a cross in square 
at beginning of this sentence. 
If renewing an existing or expiring subscription for other magazine, please put a cross in square 
at the beginning of thin sentence. 

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

ALL ABOUT TUBES 
The following illustrated articles on Tubes have 

appeared in back numbers of Radio World: 

Published in 1930 

A PHASE SHIFT TUBE IN NON -REACTIVE PUSH- PULL CIRCUIT DESIGNS. By J. E. Anderson -Feb. 8. THE PENTODE. Six Full Pages Discussing the Five - Element Tube. lly .8. E. A. --Feb. 22. 
A PENTODE CIRCUIT. By Spencer Watson Pierce - March 1. 
HOW TO ADAPT SCREEN GRID RECEIVERS TO PENTODES. By J. R'. L. Bradford -March 1. 
VACUUM TUBE VOLTMETER FOR LOFTIN-WHITE 

CIRCUITS. By T. E. A. -Mauch 1. RESOLVED, THAT THE PENTODE IS DESIRABLE. 
Affirmative, By Adam 1. Broder- Negative, By Quintas 
Ross. March 15. 

NEW TUBES IN A CONVERTER. By William J. Woods -August 2. 
NEW TUBES IN BATTERY OPERATED AF CIR- CUITS. lty .1. E. A., August 2. 
MODERN RADIO TUBES. By J. E. Anderson - August 9 
THE THYRATRON TUBE. By William T. Meenam. August 9. 
120. 201A and 240 TUES. By J. i;. A. -August 16. TWO OF THE LATEST TUBES: The 230 and 231. By .1. E. A. -Sept. 6. 
HOW TO MEASURE THE MU OF A TUBE- By Brunsten Brunn. Sept. 13. 
THE LATEST SCREEN GRID TUBE, the 232. By J. E. A. -Sept. 13. 
NEW FACTS ON THE 232. By J. E. A. -Sept. 20. USES OF THE 224 TUBE. By J. E. A. -Sept. 27. THE 227 TUBE ANALYZED. By J. E. A. -Oct. 4. THE MOST SENSITIVE TUBE. By E. L. Manning - Oct. 11. 
ADAPTATION TO NEW TUES. By Neal Fitzalan- 

Oct. 25. 
TH E 245 and the 250. Ily J. E. A. --fart, - 

S 
THE EARLY HISTORY OF THE VACUUM TUBE. By John I. Williams Nov. 0, 
THE BIRTH OF THE TUBE. By John C. William -November 15. 
DATA ON THE 280 TUBE. By .f. E. A. -Noy. II 281 CHARACTERISTICS. By .1. E. A. -Nov. 22. CONVERTER USING 230's. By Herman Bernard - November 29. 
2-V TUBES IN NEUTRODYNE, Ily Stewart McMillin -November 20. 
MODERN USES OF EFFECTS OF RADIATION TURES. By John C. Williams -November 29. THE RAYTHEON BH AND BA. By J. E. A. - November 29. 
SELECT RIGHT POWER TUBE. Dec. 27. TRANSMITTING TUBES. By J. E. A. -Dec. 27. 

Published in 1931 

THE SCREEN GRID TUBES. By Brainard Foote - January f' 
A CONVERTER FOR NEW 2 -VOLT TUBES. Be Einar Andrews -Jan. 10 
MATCHING LOUDSPEAKERS TO POWER TUBES. J. E. A. -Feb. î 
THE VARIABLE MU TUBE. By E. J. A. -Feb. 28. NEW SCREEN GRID TUBE REDUCES CROSS MODULATION -Feb. 28. 
THE 227 TUBE AS RECTIFIER -Feb. 20. 
A 6 -TUBE BATTERY SET USING NEW 2 -VOLT TUBES -March 7. 
VARIABLE MU TUBE OPERATION. By Sidney E. Finkelstein -March 7. 
TWO -VOLT TUBES ON 110 v. DC. By Herbert E. Hayden- -March 14. 
SERVICE FROM ONE -TUBER. By H. B. -April 11. A TUBE GALVANOMETER. By Brunsten Bruns - April 11. 
OUTPUT PENTODE ENTERS AMERICAN ARENA. By .1. E. \.--April 11. 
HOOK-UPS FOR AC PENTODE; BUILDING A ONE -TUBER. April 18. 
A PENTODE POWER AMPLIFIER. April 21. ENTODE OUTPUT TUBE SOLVES BATTERY RE- CEIVER -May 2. 
CHARACTERISTIC CURVES OF A SAMPLE 236 TUBE -May 2. 
THE PENTODE DIAMOND: HOW TO CONNECT AND USE THE NEW POWER PENTODE, CHARAC- TERISTIC CURVES OF THE AUTOMOTIVE PEN- TODE, May 9. 
NEW TUBES IN SUPER: CURVE FOR AUTO PEN- TODE. By .1. E. A. May 16. 
THE PENTODE DIAMOND FOR BATTERY OPER- ATION: TUBES AT A GLANCE, COMPLETE LIST. May Ir,. 
CHOOSE THE RIGHT TUBES. By Brainard Foote-. May 16. 
THE VARI -MU AND PENTODE. By Allen B. Du- mont; ANSWERS TO QUESTIONS ABOUT PENTODE TUBES -May 2: 
LANGMUIR TUBE PATENT VOIDED BY FINAL 

COURT -Full test of I.'. S. Supreme Court Decision. June 13. 15e per one copy; 81.00 for any 7 copies. Radio World, 143 W. 45th St., Ness York City. 

SYNCHRONOUS MOTOR, $4.25 
For use on 60 -cycle AC 
line. 12 - Inch turntable 
included. 80 revolutions 
per minute. The speed 
Is self -regulated. 

weed 

compact synchronous mo- 
tor may be used with a ® - 

YN- 
Uhonoograpitpi d tº- 

$4.25. 
!i 

DIRECT RADIO CO., 143 W. 45th St.. New York, N.Y. 

Subscribers! Important! 
Note subscription expiration date on 

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

www.americanradiohistory.com
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RADIO AND OTHER 
TECHNICAL BOOKS 

At a Glance 
RADIO and TELEGRAPHY 

"PLdio Frequency Measurements," by E. B 
Moullin 12.50 

"Short Waves," by Charles R. Leutz and Rob- 
ert B. Gable 3.00 

"1931 Trouble Shooter's Manual," by Rider 4.50 
"115 Latest Commercial Set Diagrams," by 

Rider 1.20 
"Mathematics of Radio," by Rider 2.W 
"Drake's Radio Cyclopedia," by Manly 6.00 
"The Electric Word," by Shubert 2.50 
"Elements of Radio Communication," by 

Morecroft 3.00 
"Experimental Radio," by Ramsey 2.75 
"Fundamentals of Radio," by Ramsey 3.50 
"Practical Radio," by Moyer and Wostrel 2.50 
"Practical Radio Construction and Repairing," 

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

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

Morecroft 7.50 
"The Radio Manual," by Sterling 6.00 
"Radio Receiving for Beginners," by Snod- 

grass and Camp 1.00 
"Radio Receiving Tubes," by Moyer and 

Wostrel 2.50 
"Radio Telegraphy and Telephony," by Dun- 

can . 7.50 
"Radio Trouble Shooting," by Haan 3.00 
"Storage Batteries," by Morse 2.00 
"Storage Batteries Simplified," by Page 2.00 
"Telegraphy Self -Taught," by Theodore A. 

Edison 1.25 
"The Thermionic Vacuum Tube," by Van der 

Bill 5.00 

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

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

Capt. Yancy 4.00 
"Aviation from the Ground Up," by Manly 3.50 
"Everybody's Aviation Guide," by Maj. Page. 4.00 
"Modern Aircraft," by Maj. Page 5.00 
"Modern Aviation Engines," by Maj. Page 9.00 

AUTOMOBILES 
"Auto and Radio Battery Care and Repair," 

by Manly 2.00 
"Automotive Repair," by Wright 3.75 
"Dyke's Automobile and Gasoline Engine 

Encyclopedia," by A. L. Dyke 6.00 
"Dyke's Carbureter Book," by A. L. Dyke 2.00 
"Ford Model 'A' Car and 'AA' Truck" -Re- 

vised New Edition -by Maj. Page 2.50 
"Modern Gasoline Automobile," by Page 5.00 
"The Motor Cycle Handbook," by Manly 1.50 

ELECTRICAL 
"Handbook of Refrigerating Engineering," by 

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

ual," by Cameron and Rider 7.50 
"Motion Picture Projection." 4th Edition. 

Introduction by S. L. Rothafel (Roxy) 6.00 
"Motion Pictures with Sound." Introduction 

by William Fox (Fox Film Corp.) 5.00 
"Absolute Measurements in Electricity and 

Magnetism," by Gray 14.50 
"Alternating Currents and AC Machinery," 

by D. C. and J. P. Jackson 6,00 
"Arithmetic of Electricity," by Sloane 1.50 
"Electrician's Handy Book," by Sloane 4.00 
"Essentials of Electricity," by Timbie 1.75 
"House Wiring," by Poppe 1.00 
"Industrial Electricity," by Timbie 3.50 
"Principles of Transmission in Telephony," 

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

Kemp 2.0C 
"Standard Electrical Dictionary," by Sloane 5.00 

BOOK DEPARTMENT 

RADIO WORLD 
145 West 45th Street 

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

Tubes at 
50¢ Each 

280 200A 
226 245 
171 

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

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

RACON 
AIR COLUMN SPEAKER 
a six-foot air coluinn and is constructed of a 

tig t weighs, composition material which has been 
found to give the best results. Size 20 in. high; 20 in. 
wide and 12 in. front to back. Net $3.87, including 
horn unit. 

GUARANTY RADIO GOODS COMPANY 
143 W. 45th St. New York, N. Y. 

RADIO WORLD 
and "RADIO NEWS" 

BOTH FOR 
ONE YEAR 7.00 

You can obtain the two leading radio technical magazines 
that cater to experimenters, service men and students. 
the fret and only national radio weekly and the leading 
monthly, for one year each, at a saving of $1.50. The 
regular mail subscription rate for Radio World for ens 
sear, 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 issue, for $7.00. 
I, SDTO Wogi. 145 West 45th Street. New York N T 

GET THEM! 
Some Television Articles That 
Have Appeared in Radio World 

WANTED: TELEVISION VALVE. By Meyer E. 
Eisenberg -June 28, 1930. 

TELEVISION TECHNIQUE. By Arthur Braddock - 
August 2, 1930. 

FUN IN TELEVISION NOW. By Brainard Foote - 
Nov. 29. 1930. 

NEON LAMP FOR TELEVISION AND STROBO- 
SCOPE, By .0. 1:. Anderson --Dec. 0, 1930. 

WHERE TELEVISION STANDS TODAY. Brainard 
Foote -March 7, 1931. 

POWER AMPLIFIER FOR TELEVISION BROAD- 
CASTS AND PHONOGRAPH. By Feodor Rofpatkln- 
March 14, 19M. 

R.C.A. IN ANNUAL REPORT OPTIMISTIC ON 
TELEVISION -March 21, 1931. 

TELEVISION ON THE MICRO -RAY -May 16, 1931. 
GOOD IMAGES CALLED VITAL TO TELEVISION - 

May 23, 1831., 
TELEVISION DIFFERENCES. Einar Andrews- - 

June 6, 1931. 
15e per copy. Any 7 copies for $1.00. Radio World, 

143 W. 45th St., New York City. 

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 
case. Cat. AECH @ $5.50 
Westinghouse Rectox metal disc rectifier, to pass 
2 amperes, or connect rectifiers in parallel to 
pass 4 amperes; mounting brackets. Cat. 
WRY @ $1.15 
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 C 99c 
Dry electrolytic condenser, 1,500 mfd. (two re- 
quired). Cat. DRL C $3.25 
Steel cabinet, 12" long x 9" front to back x 9" 
high; cutout for bakelite binding post strip. Cat. 
SCAB @ 89c 

TESTOLIGHT 
Neon lamp in bakelite housing with two test 
prods. Tells whether voltage is AC or DC, and 
if DC which side is negative. Fipds shorts and 
opens. Full directions. Cat. TSTL @ 99e 

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 @ 92c 

HOOKUP WIRE 
10 -strand genuine copper wire (not steel or alloys) 
with rubber insulation above which is ornamental 
fabric insulation. Best hookup wire for sets. 
Insolation good for 1,000 volts or more. Avail- 
able in five different types: blue, brown, red 
with black marker, blue with white marker, 
green. Cat. HW (specify color). 12 ft. lengths @ 41c 

RESISTORS 
Grid leaks 5 meg., 2 meg., 1/4 meg., 1 meg., 5,000 
ohms (specify which) Cat. CGL @ 11c 
Filament ballasts: 4 ohm for one 201A, 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 @ lic 

RESISTORS 
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 
30 -ohm rheostat with battery switch attached. 
Cat. 30RH @ 95e 
75 -ohm rheostat with battery switch attached. 
Cat. 75RH @ OSc 
25,000 ohm potentiometer, wire -wound; Electrad 
Tonatrol. Will pass 30 ma. Excellent volume 
control or for tone control in series with .3 mfd. 
condenser. Cat. ELTT @ f!e 
Variable voltage divider; 10,000 ohms; will pass 
100 ma; eight sliders and fixed terminal con- 
nections; mounting bracket. Cat. VVD 

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

25c 

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

(Just East of Broadway) 

" More Orders From Radio World Ad Than We Can Fill " 
Philadelphia, Pa., March 7, 1931. 

Advertising Manager Radio World: 

Kindly discontinue our ad. Have received more orders from Radio World ad 
than we can fill for some time to come. 

Kindly send credit on difference. Thanks. 
Whenever we have any advertising on radio parts, we surely will use Radio World. 

Very truly yours, 
PHILADELPHIA ARMATURE WORKS. 

Per A. Apfelbaum. 
2711 Girard Avenue, Philadelphia 

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. City 

For the 
RADIO MAN 

ELECTRAD Resistors, Voltage 
Controls, Amplifiers and Sound 

Systems are used and praised by 
experts throughout the world. The prod- 

ucts of long experience -highly perfected and 
moderately priced. 

Write Dept. RW-711, for Com- 
plete, New 36 -page Catalog. 

175 Varian et.,'New York. N.Y. 

ELECTRAD sxcw-.. 
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The New Jiffy Tester 
Chromium -Plated Case and Accurate Meters 

ANEW and improved 
Jiffy Tester, improved 
in both performance 

and appearance, is Model 
JT-N. The meters are of 
the moving iron type. 
Tested on precise batteries, 
they show errors not ex- 
ceeding 2%. As for appear- 
ance, the case is first cop- 
per plated, then nickel 
plate d, then chromium 
plated, giving a lustrous, 
permanent, n o n - peeling 
non -rusting finish. It is the 
same finish found on hard- 
ware in fine automobiles. 
The handle and lock strap 
are genuine leather. 

Jiffy Tester, Model JT-N, con- 
sists of three double -reading 
meters, with cable plug, 4 -prong 
adapter, teat cords and screen 
grid cable, enabling simultaneous 
reading of plate voltage, plats 
current and filament or heater 
voltage (DC or AC), when 
plugged into the socket of any 
set. The ranges are filament, 
heater or other AC or DC: 9-11 
y, 4141 v; plate current: 1-21, 1 -lei ma; plate voltage, -4y. 
4311 v. It makes all tests former models made. Lech mete, 
Is also Independently accessible for each range. The satire 
device Is built in a chromium -plated cane with chromium 
plated slip -cover. Instruction sheet will ke found inside. 
Order Cat. JT-N. 

[Remit $11.76 with 
order for IT -N and 
we will pay trans- 
portation.] 

GUARANTY RADIO GOODS CO. 
143 WEST 45th STREET (Just East of Broadway) NEW YORK, N. Y. 

8 5 3 PAGES, 
1,800 DIAGRAMS 
IN RIDER'S NEW 
6 -LB. MANUAL 

THE most complete service man's manual is 
the 1931 edition of "Trouble Shooter's Manual," 
by John F. Rider, published April, 1931, and 

ready for immediate delivery. 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, 8 4 x 11", 
bound. 8.53 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, 

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

7 cents a word-S1.0(1 minimum-Cash with Order 
EXPERT RADIO SERVICEMEN, send for tube 
prices. Great Kills Electric Shop, 15 Nelson Ave., 
Great Kills, S. I., N. Y. 

TELEVISION DISC -12 -inch aluminum scanning 
disc. Mention style and number of holes. 4 or 
34 mounting. $2.00. Cash with order. LeRoy 
Jones, 110 22nd Ave., Melrose Park, Ill. 

"A B C OF TELEVISION" by Yates-A compre- 
hensiyr book on the subject that is attracting 
sttention of radioists and scientists all ove: the 
w.x1d. $3.00, postpaid Radio World. 145 West 
45th St., N. Y. City 

FOR SALE: Two Pilot Super Wasp S.W. Re- 
ceivers, complete, wired, never used. Eighteen 
dollars each. Cash or money order. Robert 
Thompson, Graceton, Penn. 

SHORT-WAVE NUMBERS O1F RADIO WORLD. 
Copies of Radio World from Nov. 8. 1930 to Jan. 
3, 1931, covering the various short-wave angles, 
sent on receipt of $1.00. Radio World. 145 W 
45th St. N V City 

BALKITE A-5 RECEIVER, eight -tube, three 
stages of Neutrodyne RF and two stages audio 
with push-pull output. Good distance -getter and 
very sensitive. Has post for external B voltage 
for short-wave converters. Brand new in factory 
case. Berkey -Gay walnut table model cabinet. 
Price $35 (less tubes). Direct Radio Co., 143 West 
45th St.. New York. 

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

U. S. BROADCASTING STATIONS BY FRE- 
QUENCY.-The April 11th 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. Two 
extra pages in the April 11th issue were devoted 
to a conversion table, frequency to meters. nr 
meters to frequency, 10 to 30.000. entirely re- 
versible. 15e a copy. RADIO WORLD, 145 West 
45th Street, New York, N. Y. 

NEW RADIO OFFER. PENTODE A. C. 
Specialty. Agents coining money. Free details. 
Radio Reporter, 18 Merchandise Mart, Chicago. 

SUMMER BARGAIN IN .00035 MFD. Here is 
your opportunity to get a 4 -gang .00035 condenser, 
with trimmers built-in, at only 92 cents, on basis of 
remittance with order. Shipping weight, 3 lbs. 
Include postage or condenser will be sent express 
collect. Direct Radio Co., 143 West 45th Street, 
New York, N. Y. 

"RADIO TROUBLE SHOOTING," E R. Haan. 
328 pages, 300 illustrations, $3. Guaranty Radio 
Goods Co., 143 W. 45th St., New York. 

JEWELL 199 SET ANALYZER for screen grid 
tubes. Guaranteed like new. Cheap. Write Lynn 
Chapman, 309 Commercial, Waterloo, Iowa 

HAMMARLUND SFL - Hammarlund's precision 
.0005 mfd. condenser, with removable shaft; single 
hole panel mount. Lowest loss construction; 
rigidity; Hammarlund's perfection throughout. Or- 
der Cat. HAM-SFL @ $3.00 net price. Guaranty 
Radio Goods Co., 143 W. 45th St., New York. 

"FORD MODEL 'A' CAR AND 'AA' TRUCK," 
by Victor W. Page, M.E. Revised and Enlarged 
Edition. $2.50. Radio World, 145 W. 45th St.. 
N. Y City. 

STREAK BARGAIN OF 1931-Set tester, made 
by the famous Readrite Company, accurate to 98%, 
contained in a convenient small chromium -plated 
case measuring 8 x 3 inches, net weight 2)4 lbs. 
Consists of three double reading meters, with 
cable plug, 4 -prong adapter, test cords and screen 
grid cable, enabling simultaneous reading of plate 
voltage, plate current and filament or heater volt- 
age (DC or AC), when plugged into the socket of 
any set. The ranges are filament, heater or other 
AC or DC: 0-10 v, 0-140 v; plate current: 0-20, 
0-100 ma; plate voltage: 0-60, 0-300 v. INSTRUC- 
TION SHEET INSIDE. Made to sell for $20.00, 
we offer you the big opportunity of obtaining it 
for $8.25 remittance with order, plus $3.51 to be 
paid in 90 days. Direct Radio Co., 143 W. 45th 
St., N. Y. C. 

LET YOUR RADIO TROUBLES BE OUR 
TROUBLES. Tuners. Amplifiers. Power Packs, 
built to order. Special phonograph amplifiers, 
$20.00. Precision Radio Laboratory, 3941 Amboy 
Road, Great Kills. N. Y. 

"RADIO FREQUENCY MEASUREMENTS", by 
E. B. Moullin, M.A., A.M.I.E., M.LRad. Eng 
Second Edition entirely reset and greatly enlarged 
Illustrated. 487 pages, plus 12 -page index. Indis 
pensable for radio experts and engineers. $12.5(. 
Radio World. 145 W. 45th St.. N. Y. City. 

RADIO WORLD AND RADIO NEWS. Both for 
one year, $7.00. Radio World, 145 W. 45th St., 
N V City 

MAJESTIC 181, RADIO -PHONO COMBINA- 
TION, 65% off list. Jewell 4 -Instrument Analyser, 
35% off list. Imported Cameras, 50 Pictures with 
one loading, $4.50 postpaid. Walter Jaeger, 607 
W. 138th St., New York City. 

"SHORT WAVES", by Charles R. Lentz at 1 Robert B. Gable. Fully bound, 384 pages, 29) illustrations. Size 6 x 9. All new subiects. $3.0e 
Radio World, 145 W. 45th St., N. Y. City. 

SITUATIONS WANTED 
EXPERIENCED: DESIGN, TESTING, SERV- ICE, RESEARCH since 1915. Graduate Iowa Uni- versity, Degree in El. Science Lab. 6 yrs. train- ing. 5 yrs. executive position and successful. Best references and character. Have car and some capi- tal; also tools, laboratory equipment and library. Desire permanent connection with Radio Mfgr., Design Lab., etc. Age 30. single, ambitious, com- petent. Can start at once. J. Donald Magnuson, 
R. 2, Lansing, Iowa. 

YOUNG MAN, AGE 17, would like to enter the radio field. to start at the bottom and work up. National Radio Institute student. Would go any- where. Clyde Hubbs, P. O. Box 264, Wetumka, 
Okla. 

YOUNG MAN, AGE 21 YEARS, MARRIED. Student R. T. I., formerly draftsman and layout man. Wishes position in radio concern as designer 
of radio parts and mountings. Auburn C. Esslinger, 
205 S. Oak St., Owosso, Mich. 
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RADIO BOOKS 
SERVICE MANUAL RAMSAY HAAN RADIO MANUAL 

ricial 
Radio' Service 

Manual 
' ye4 

Complète Directory 

míne 11-Wiring, Diagrams 

"Official Servie. 
Manual,'- by °orne. 
Lech and Fitch, 1,00e 
Illustrations, dia 
gram, of commercla, 
receivers and towel 
empllders; 352 pages 
oneludes coures or 
servicing. Weight 
2% lb.. Complete 
1 -page index, Flex 
Ibis leatherette muet 
lase -leaf binding 
Order Cat. ORSM 

.. $3.60 

The index to the commercial wiring dia - 
trams takes up five pages alone, The 
Index to an alphabetical array of the manu- 
facturers' names, with tendel ames and 
number stated. 

- 

RADIO 
T001.18LE 5110010.1G 

EcNR Hus EE 

'Radio Trouble 
Ohoottna, by k 
H Haan. panel 
over theory. telle 
what to do to eure 
troubles. 300 ll- 
luetratias, flexible 
binding 361 pages 
6x9" Order Cat. 
HAAN $3.00 

"Experimental 
Radio by R. R. 
Ramsey. PhD.. 
Prof. Physics, In- 
diana University. 
255 pages, 168 1l- 
lustratlons. Cloth 
cover. Order Cat. 

REX O $2.75 
"Fundamentals of 

Radio."- Dy Ham - 
eey. 374 pages, 
402 Illustrations 
Order Cat RFM 
H 13.50 

The new edition of "The Radie. 
Manual" answers questions about 
the principles, methods, or cop 

paratue of radio transmitting and 
receiving. A complete course Io 
radio operation in a single volume 

20 big chapters include; Ela 
mentar, Electricity and Mag 
net lem Motors and Generators 
Storage Batteries end Chargtns 
Circuits; The Vacuum Tube; Clr 
culte Employed ln Vacuum Tubs 
Tranamittere; Modulating System' 
and 100% Modulation; Ware 
matera; Piero -Electric Oecl,latore 
Wave Traps. Nearly 900 pages 
369 Illustrations; flexible fabrikoid 
cover Order Cat. MAN $0.00 

BOOKS BY JOHN F. RIDER 
Two new books by Rider are: 
(1) -"Practical Radie Repairing Hints," handbook for 

]he radio worker. Replete with facto and Oaures, binte and 
kinks. No Theory. No Formulae. In it yen will Ond ex- 
planations of the modern radio eyetems, automatic volume 
morsel circuits, new forma of voltage distribution . suo- 
mtb1U radio set,, publie address systems, etc. Order Cat. 
PERU $2.00 

(2) -"Practical Testing Systems," the Ont complete collec- 
tion of accurate and practical testing circuits of interest to 
the service man. professional ace builder and experimenter. 

Among the many testing systems described 1n thi, book are 
tube testera, capacity measuring systems, signal generaore, 
radio frequency oscillator, iodla oscillators, vacuum tube 
voltmeter, resistance testers, continuity tester.. etc. Material 
for the man who want simple test uni or desire a labors - oit arrangement. Order Cat. PTO $1.00 

Other o0ok. by Rider are: 
"Trouble Shooter», Manuel," the tiret eomprehaaslve volume 

devoted exclusively to the tolite. It is not une treatise for 
service men, telling them how to overcome their most serious 
problems, and diagramming the solutions, but it is a course 
in how to become a service man. It aises details of servicing 
and Includes mon than 100 actual factory -drawn diagrams 
of commercial receivers. 240 pages, a z 11," 200 Illustrations. 
Order Cat. TSM $3.50 

"Oupplemens No. 1," containing 115 diagrams of commercial receivers, supplementing the diagrams is "Trouble 
hooter' Manual," but not duplicating any. These 115 diagrams are supplied loose. They are aecuury adlunct 

M those ta "Trouble Shootera Manual." Order Cat. SUPP-1 $1.20 
"Mathematics of Radio," by Rider, 128 pages, 0% z 11", 119 illustrations, bridges the gap between the novice 

and the collage professor. It gives theoretical background so necessary for a proper understanding of radio and audio 
, ircults and their servicing. Formulas for capacity, inductance, impedance, resistance, etc., are ezpfalned. Flexible cover. 
Order Cat. MOR A 02.00 

TWO MASTERPIECES BY PROF. MORECROFT 
"Principles of Radio Communication," by Prof, John 

H. Morecroft, second edition. Prof. Morecroft, of the 
Olectrical Engineering Department of Columbia University 
and paat president of the Instituts of Radio Engineers, 
is a noted authority. Prier electrical and mathematical 
knowledge required- 1,001 pages and 831 illustrations. 
Cloth -bound. Order Cat. M-PRIN. $7.50 

"Elements of Radio Communlation," written fa plalo 
language, requiring little foundation knowledge of radio, is 
another fine Morecroft book. The book is a complete 
course on the eelments of radio, containing much material 
never before publlahed. 226 pages, 170 illustrations and 
a complete Index- Cloth bound- This is one book you 
must have in your ltbrary. Order Cat. M-ELEM. $3.00 

THREE BOOKS BY MOYER AND WOSTREL 
The need for an up-to-date book on radio tubea that answers all the important question, has been tiled Dy Jame, 

A. Moyer, Director of University Extenslon, and John F. Woetrel, instructor in radio engineering. Division of 
University Extension, Maeeachusetts Oepartment of Education. This book is a complete diseuestou of tube prin- 
ciples, functions and uses. The essential principles underlying the operation of vacuum tubes are explained ln as 
son -technical a manner st is consistent with accuracy. The book covers the costruction, action, reactivation testing 
and use of vacuum tubes as well as 'pacifications for vacuum tubes and applications for distant control of industrial 
processes and precision measurements. 297 pages, cloth bound. Order Cat. MWT. $2.00 

"Practical Radio," including the testing of radio receiving sets, 378 pages, 323 Illustration,. Cloth bound 
Order Cat. MWP. $2.641 

"Practical Radio Construction and Repairing," 519 pages, a companion velume to the above. New edition 
sew price. Order Cat MWC. $2.00 

Radie World, 145 Weet 45th Street, New York, N. Y. 
Inclosed please find 0 for which please 

tend at once, postpaid. books indicated by my crosses 

D Cat. ORSM 4 
Cat. HAAN 
Cat. REX 4& 
Cat, RFM (q 
Cat. MAN 

D Cat. D R A H 
r] Cat, P R K 

D Cat- PORN H 
D Cat. P 7 

S3.5ú Cat. T8M 3.50 
3.00 D Cat. SUP -1 1.20 
2.75 D Cat- MOR 2.00 
3.50 Cat. M-PRIN 7.50 
8.00 Cat. M-ELEM 3.00 
8.00 D Cat. M WT 2.50 
9.50 Cat. M W P 2.50 

$2.00 O Cat. MWC H 2.50 
1.00 Cat. OTT 7.50 

Maie 

Address 

Clb 8tate 
Check here if C. O. D. is des red. 

Remit with 
Order for 
Books and 
We Pay Postage 

PENTODE, $ 1.00 

VARI -MU, $1.00 
We carry the full line of Rextron tubes, 

at smashing prices for first-class, A -I tubes 
with 10 -day money -back guarantee. The 247 

pentode @ $1 and the 235 exponential or vari - 
mu tube @ $1, as well as the 2 -volt battery 
tubes @ $1, afford a genuine opportunity to 
get the new type tubes at new low prices for 
"firsts." 

List of Tubes and Prices 
247 (pentode) {1.00 120 1.00 
235 (vari -mu) 1.00 200A 1.00 
230 1.00 WD -1P 1.00 
231 1.00 224 1.80 232 1.00 227 1.00 222 2.10 

245 1.00 I.00 
I71A(lor AC) 1.00 210 2.95 
I12A I.00 250 2.95 
112 (for AC) 1.00 226 1.00 
201A 1.00 280 1.00 
240 1.00 281 2.95 
UX-199 1.00 UV -199 1.00 

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

"A" BATTERY SWITCH 
A push-pull switch 
for battery -operated 
sets. Made by Beni - 
Min. Firm, sure 
contact, extremely 
long life. Pela, 25e. 

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

Your Choice of NINE Meters! 
To do your radio work properly you need me- 

ters. Here is your opportunity to get them at no 
extra coat. See the list of nine meters below. 
Heretofore we have offered the choice of any one 
of these meters free with an 8 -weeks subscription 
for RADIO WORLD, at $1, the regular price for 
such subscription. Now we extend this offer. 
For the first time you are permitted to obtain 
any one or more or all of these meters free, by 
sending in $1 for 8 -weeks' subscription, entitling 
you to one meter; $2 for 16 weeks, entitling you 
to two meter.; $3 for 26 weeks, $6 for 52 weeks, 
entitling you to six meters. Return coupon with 
remittance, and check off desired meters in 
squares below. 

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

Enclosed please End 8 for weeks 
subscription for RADIO WORLD and please Bend as free 
premium the matera chocked off below. 

I am a subscriber. Extend my eubecription. (Check 
off if true.) 

0.8 Voltmeter D.C. Ne. 320 
0-50 Voltmeter D.0 Ne. 337 
6 -Volt Charge Tester D.C. No. 23 
0.10 Amperes O.C. No. 338 

D 0.25 Milliamperes D.C. No. 325 
D 0.50 Milliamperes D.C. No. 350 
O 0-100 Milliampere. D.0 No. 390 
D 0-300 Milliamperes D.0 No. 399 
D 0.400 MITI la moeres D.C. No. 394 

NAME 

ADDRESS 

CITY STATE 
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Best Quality Parts Free! 
MULTI -TAP VOLTAGE DIVIDER 

THL resistance values between the twenty taps of the fine 
Multi -Tap Voltage Divider are lower left to right, 0, 50, 50, 
100, 200, 400, 450; 500; 550; 650; top right to left, 700, 800, 

2,000, 2,000, 3,000 and 3,000 ohms. The total is 17,100 ohms and 
affords nineteen different voltages. 

The Multi -Tap Voltage Divider is useful in all circuits, including 
push-pull and single -sided ones, in which the current rating of 100 
milliamperes is not seriously exceeded and the maximum voltage 
is not more than 400 volts. Higher voltages may be used at lesser 
drain. Conservative rating, 40 watts. 

The expertness of design and construction will be appreciated 
by those whose knowledge teaches them to appreciate parts finely 
made. 

When the Multi -Tap Voltage Divider is placed across the fil- 
tered output of a B supply which serves a receiver, the voltages 
are in proportion to the current flowing through the various 
resistances. By making connection of grid returns to ground, the 
lower voltages may be used for negative bias by connecting fila- 
ment center, or, in 227 and 224 tubes, cathode to a higher voltage. 

If push-pull is used, the current in the biasing section is almost 
doubled, so the midtap of the power tubes' filament winding would 
go to a lug about half way down on the lower bank. 

Send $4 for 35 weeks subscription and order PR-MTVD, as a 
premium. Shipping weight, 2 lbs. 

"B 
ELIMINATOR - "A" BATTERY RELAY 

Send $1.50 for 
(PR-BRL) free. 

Here is a mighty handy and serviceable prod- 
uct for those who operate sets with storage 
battery and B eliminator --a genuine Brach 
relay, that switches charger on and set off, 
also set on and charger off. 

Connect relay's cable plug to 105-125 volt AC 
line. Connect B eliminator cable plug to relay 
socket so marked; connect trickle or other 
charger's plug to relay socket so marked; con- 
nect one side of A battery to binding post, other 
side to A set. Then turning on your set turns 
on B eliminator and turns off charger, turning 
off set turns on charger and turns off B 
eliminator. 

a 3 month's subscription, 13 weeks, and get this relay 
Shipping weight, 1 lb. 

180-V TRANSFORMER 
180 -volt power transformer for short-wave sets 

and converters, for use with 280 rectifier. 2% v. 
at 12 amps., 2% v. at 3 amps., 5 v. at 2 amps; 
high voltage at 100 ma.; all secondaries center - 
tapped. Primary 110 v. 50-60 cycles. In polished 
aluminum case. Send $8 for 70 weeks subscription 
and get this dandy power transformer FREE. Order 
PR-SWPT. Shipping weight, 7 lbs. 

B SUPPLY CHOKE 
30 -henry choke, 100 ma. rating, free with $3 sub- 

scription, 26 weeks. Order PR -30H. Shipping 
weight, 4 lbs. 

HAMMARLUND .0005 SFL 
Hammarlund's precision .0005 
mfd. condenser, removable shaft, 
protruding front and rear, and 
permitting reversing the con- 
denser, as where two condensers 
are used on opposite sides of a 
drum dial. This is a most ex- 
cellent condenser for calibrated 
radio frequency oscillators, short- 
wave converters and adapters 
and TRF or Superheterodyne 
broadcast receivers. Lowest loss 
construction, ridigity; Hammar- 
lund's perfection throughout. 

Sent free with 6 mos. subscription, 26 weeks, at $3. 

Order PR-HSFL. Shipping weigh, 1 lb. 

FILTER BLOCKS 
An excellent filter 
block, providing very 
high capacity for the 
B filter, a total of 14 
mfd., with by-pass ca- 
pacities of .1 and .5 
mfd. TM. block is rot 
standard 245 filtration 
(DC rating is 350 
volts continuous). It is 
suggested that the f 
mfd. be placed next to 
the rectifier and the 8 
mid. at the other end 
of the B supply choke 
eoiL Ne other filtra- 
tion capacity le neces- 
sary. The physical di- 
menaiope are 5 inches 
wide z 4 inches front 
to bark z 3 Inches 
high. Thu Flechthelm block will he sent free with a $6 sub- 
acriptlon (52 weeks). Order PR-F'LB. Shipping weight, 
9 lbs. 

SCOVILL .00035 MFD 
A single tuning condenser of 
00035 mfd. capacity, with 
brass plates and mounting 
feet. It may be mounted on 
a front panel, by removing 
the mounting brackets and 
drilling a 1" diameter hole 
large enough to pass the 
locknut. This condenser, made 
by Scovill, increases capacity 
in a clockwise direction. It 
is useful both for broadcast 
and short-wave work. Send 
$1 for an 8 -weeks trial sub- 
scription and get this con- 
denser free. Order PR -SC - 
35. Shipping weight, 1 lb. 
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EXTRA -SPECIAL FREE OFFERS 
OF SUBSCRIPTION PREMIUMS! 

RADIO WORLD, now in its tenth year, is the first and only national 
radio weekly, and publishes the latest, up -to -the -second news of circuits, 
both of kit types and of 1931 commercial receivers, as well as news of 
happenings in the broadcasting field. Lists of broadcast and short-wave 
stations are published regularly. You get your information weekly- 
which means quickly-and you get it accurately, so be sure to become or 
remain a subscriber for RADIO WORLD. We are able to offer now 
specially attractive premiums, and ask you to -make your choice from the 
variety of parts offered on this page and on the opposite page. When 
ordering, please use coupon. We do not pay shipping charges. 

The regular subscription rates are: $6 for one year, 52 issues, one each 
week; $3 for 6 months (26 weeks) ; $1.50 for three months (13 weeks) ; 

$1 for 8 weeks; 15e per single copy. All copies postpaid. 

-------- MOO ......... ----- 

1 

1 

RADIO WORLD, 145 W. 45th St., New York, N. Y. 
Enclosed please find $ for subscription for 

RADIO WORLD for weeks. Please send 
me the premium as indicated below: 

PR-MTVD, $4 for 35 weeks (8 mos., 1 week); ship- 
ping weight, 2 lbs. 

D PR-BRL, 1.50 for 13 weeks (3 mos.); shipping 
weight, 1 lb. 

PR-SWPT, $8 for 70 weeks (1 yr., 18 wks.); ship- 
ping weight, 7 lbs. 

D PR -30H, $3 for 26 weeks (6 mos.); shipping weight, 
4 lbs. 

PR-HSFL, $3 for 26 weeks (6 mos.); shipping weight, 1 lb. 

PR-FLB, $6 for 52 weeks (1 yr.); shipping weight, 
4 lbs. 

G PR -SC -35, $1 for 8 weeks; shipping weight, 1 lb. 

Name 

Address 

City State 
1 If renewing an existing subscription for RADIO 

WORLD, please put a cross in square. 
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