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Eighth Anniversary Number 
of RADIO WORLD Issue of March 29th 

TH k first national radio weekly, and for the last 
several years the only one, RADIO WORLD will be 
eight years old soon, and will publish an especially 

attractive and interesting number in celebration of the 
event. Contributors, editors and national advertisers, be 
cause of the special significance of this issue, and the 
extra -large distribution it will enjoy, have selected this 
issue as one worthy of their very best. The result will 
be something of predominating value to reader and ad- 
vertiser alike. 

One of the principal technical articles will deal with 
short-wave adapters for all types of AC and battery - 
operated sets, for one to three tubes, including some new 
ones of remarkable performance. There will be ten 
circuit diagrams on this article alone. 

"Shielded Coil Design for Screen Grid Receivers" is 
the topic of another article. 

"Answers to Questions That Can't Be Answered" will 
deal with familiar questions that defy a definite, accurate 
answer, but which are asked time and again, and the 
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interesting reasons for their unanswerability are set 
forth. 

"A Four Tube Receiver You Can Put in Your Pocket" 
will be set forth constructionally, as a complete answer 
to the demand for compactness. 

"Audio Coupling Methods" will be another of the tech- 
nical articles, of which there will be a fascinating pro- 
fusion. 

Besides, there will he the weekly debate, this one en- 
titled, "Resolved, That Commercial Receivers Are 
Superior to Home -Built Receivers." 

There will be pages of up-to-the-minute radio news 
from all over the world, plenty of illustrations, a lively 
assortment of letters from readers in Forum, and much 
else to absorb your attention. 

Readers-Be sure to get the Eighth Anniversary Issue. 
Advertisers-Capitalize on the extra "edge" at no extra 

cost to you. Advertising forms for the March 29th issue 
close at noon, Wednesday, March 19th. 

Subscription Rates 
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145 West 45th Street, New York, N. Y. 

"Audio Power Amplifiers," 
193 pages, 147 Illustrations; 
Maroon Cloth Bound Cover, 
Lettering in gold. Price, 

"AUDIO POWER AMPLIFIERS" 
By J. E. ANDERSON and HERMAN BERNARD 

The First and Only Book on This Important Subject-lust Out 
IN radio receivers, separate audio amplifiers, talking movies, public address systems and the like, the power 

amplifier stands out as of predominating importance, therefore a full and authentic knowledge of these systems 
is imperative to every technician, "Audio Power Amplifiers" is the book that presents this subject thoroughly. 'fhe authors are 

J. E. Anderson, M.A., former instructor in physics, University of Wisconsin, former Western Electric engi- neer, and for the last three years technical editor of "Radio World." 
Herman Bernard, LL.B., managing editor of "Radio World." 
They have gathered together the far-flung branches of their chosen subject, treated them judiciously and authoritatively, and produced a volume that will clear up the mysteries that have perplexed many. 
What are the essentials to the reproduction of true tone values? 
What coupling media should be used? What tubes? How should voltages be adjusted? 
These are only four out of 1.400 Questions raised and solved in "Audio Power Amplifiers." 
The book begins with an elementary exposition of the historical development and circuit constitution of audio amplifier, sod sources of powering them. From this simple start It Quickly proceeds to s well -considered exposition of circuit laws. Including Ohm's laws and Kirchhoff 's laws. The determination of resistance values to produce reQuired voltages is carefully expounded. All types 

of power amplifiers are used as examples: AC. DC. battery operated and composite. But the book treats of AC power amplifiers 
moat generously, due to the superior importance of such Dower ampli tiers commercially. 

Rectification theory end practice in all the applied branches, grid bias methods and effects. push-pull principles, power detection. reproduction of recordings and methods of measurements and testing are set forth. And besides there is a chapter on the subject 
of motorboating. with which one of the authors Is probably' better familiar than any other textbook author. Then, too, there is chapter on tubes, with essential curves and s full list of to bles of tube data. Every tube that will be used in an audio amplifier -therefore virtually all tubes-is clearly diagnosed. classified and tbuiated1 These data on tubes should be at every radio engin- eer's hand. 

"Audio Power Amplifiers" le a book for those who know someth ing about radio. It is not for novices-not by a mile. But the engineers of manufacturers of radio receivers, power amp 1)0ers. sound installations in theatres, public address systems and 
phonograph pickups will welcome this book. Engineers-even chief ens sneers- of the Bell Telephone Laboratories, Radio Corporation 
of America. Westinghouse Electric & Mt g. Co.. Western Elec trio. Photophooe. Vitaphone and the like needn't be afraid they won't 
learn something from this little book. 

Send in This Coupon Now! 
Hennessy Radio Publlcatlenb Corporation, 
145 West 45th Street. New York, N. Y. 
(Just East of Broadway). 

Please send at once C. O. D. one copy of "Audio 
Power Amplifiers," $3.50 plus postage. 

Name 

Address 

Cet? iats 

You may safely order "Audio Power Amplifiers," either enclosing your 
remittance or ordering the book mailed C.O.D. Examine it for five days. 
If you are not completely satisfied with it for any reason, or for no reason, 
send it back in five days with a letter asking for a refund. A check 
refunding the purchase price will be sent to you immediately. We can 
not send the book on approval, without payment before receipt, so please 
do not ask us to do so, 
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Latest Circuits and News 
Technical Accuracy Second to None 

EIGHTH YEAR 

A Weekly Paper published by Hennessy 
Radio Publications Corporation, front 
Publication Office 145 West 45th Street, 
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Telephone, BRYant 0558 and 0559 
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A Dual Purpose Set 
Tunes in Broadcasts by TRF and Also Short Waves 

By Donald Masters 
SHORT wave adapters and short wave 

receivers have always had a strong 
appeal to radio enthusiasts in all 

categories because of the enormous car- 
rying powers of frequencies above the 
broadcast band. Unfortunately, short 
wave adapters have not been as success- 
ful as enthusiasts have been led to be- 
lieve. Short wave receivers, as a rule, 
have given expected results for those who 
had patience enough to make them do all 
of which they are capable, but the great- 
est interest, in point of numbers of fans, 
has been for adapters. It is not far from 

212 

L 

LIST OF PARTS 
Cl, C10, C11-Three .01 mfd. condensers. 
C2, C4-Two .00015 mfd. variable condensers. 
C3-One 80 mmfd. trimmer condenser. 
C5, C9-Two .00025 mfd. grid condensers. 
C6, C7, C8-Three section gang condenser, .00035 mfd. each, 

with trimmers CT1, CT2, CT3. 
C14-One .00025 by-pass condenser. 
C2, C13-Two 1 mfd. condensers, 200 volt test. 
L1, L2, L3, L4-Three pairs of short-wave plug-in coils. 
L5L6, L7L8, L9L10-Three screen grid coils with open -top 

shields (SH -3, with shields). 
R1-4 ohms. Rh -30 ohm switch rheostat. 

Three dials, one knob. 
Two brackets. 
Drilled, socketed sub -panel. 
Six binding posts. 
A, B, and C batteries. 
Tubes: one 201A, Two 222, 

one 240 and two 112A. 

R2-30 ohms. 
R3-30 ohms. 
R4-4 ohms. 
R5-0.1 megohm. 
R6-2 megohms. 
R7-2 ohms. 
R8-0.25 megohm. 
R9-2 megohms. 
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FIG. 1 

THIS DIAGRAM SHOWS A COMBINATION OF A BROADCAST RECEIVER AND A SHORT WAVE TUNER 
AND OSCILLATOR FOR CONVERTING A BROADCAST RECEIVER INTO A SHORT WAVE SUPER -HETERO- 

DYNE. 

the truth to say that such adapters have 
been generally unsatisfactory. 

After the facts have compelled one to 
admit this condition, and knowing the 
enormous potentialities of the high fre- 
quencies, one naturally asks why the 
adapters do not function satisfactorily. 

The answer is not difficult to find. All 
that is necessary is to examine the receiv- 
ing circuit after the adapter has been 
connected to the broadcast receiver. Usu- 

ally one finds that it consists of a regen- 
erative circuit in the high frequency level 
followed by an audio amplifier of the usual 
type. Such a circuit is not at all satis- 
factory for broadcast reception, so why 
should it be .at higher frequencies. There 
is no reason why it should be. More- 
over, the adaptation, that is, the method 
of connecting the high frequency, regen- 
erative detector to the audio amplifier, 
is not made under optimum conditithis so 

far as the higher frequency is concerned. 
The result is inevitable, and it is not what 
has been claimed for the circuit, although 
it is exactly what one should expect after 
a little consideration. There is not enough 
R.F. amplification. 

One of the most promising methods of 
receiving short wave stations and utilizing 
the existing broadcast receiver is that of 
converting the high frequency signals to 

(Continued on next page) 
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Dependable service in T 
signals of a lower frequency which can 
be received on the broadcast receiver. 
That is to say, to set up an oscillator and 
a modulator operating at the high fre- 
quency and adjusting the beat so that it 
falls within the tuning range of the broad- 
cast receiver. When that is done nothing 
of the broadcast receiver is discarded 
while short wave signals are being re- 
ceived, as is done when ordinary adapters 
are used, and in order to receive short 
wave signals it is only necessary to pro- 
duce a beat frequency signal of the same 
intensity as the intensity of the weakest 
broadcast station to which the receiver 
will respond. This should not be very 
difficult. 

This type of short wave adapter has 
another advantage. Most broadcast re- 
ceivers are more sensitive at certain fre- 
quencies than at others. Therefore since 
the beat frequency may be selected at will 
it is possible to select that for which the 
broadcast receiver is most responsive. 
This might be a frequency near the upper 
limit of the tuning range, which, in many 
instances, may be just above the broad- 
cast band, say at 1,700 kilocycles. Indeed, 
the broadcast receiver may be "trimmed" 
so that the sensitivity at this particular 
frequency is very great. 

Previous Applications 
It will be realized that this method of 

receiving short wave signals amounts to 
super -heterodyne reception. The broad- 
cast radio frequency tuner becomes the 
intermediate frequency tuner and that 
frequency to which the broadcast receiver 
is tuned becomes the intermediate fre- 
quency. Advantages of this method could 
be enumerated almost without limit. It 
may be added that the usual disadvan- 
tages of the super -heterodyne method are 
of little consequence when the intermedi- 
ate frequency is so high that it falls in or 
above the broadcast band. 

Sporadic efforts have been made many 
times in the past to popularize the Super- 
heterodyne method of receiving short 
waves in conjunction with the broadcast 
receiver, but little sustained interest has 
been aroused. There seems to be no 
good reason for this, unless it be that 
the manufacturers avoid the Super -hetero- 
dyne in every form because of patent 
conditions. This, however, should in no 
way deter those who build their own from 
parts. The method really deserves careful 
consideration by all those who own broad- 
cast receivers of any kind and who at the 
same time are interested in short wave 
reception. 

A Different Accent 
It is a fact that with very simple radio 

receivers designed for short wave recep- 
tion only it is nothing unusual to receive 
stations from far corners of the earth, not 
with faint headphone intensity but with 
fair loudspeaker volume. How much 
more, then, can be expected when the 
amplification inherent in the broadcast 
radio frequency amplifier is added? 
Simple tests indicate that signals that 
were just barely audible close to the loud- 
speaker with the conventional short wave 
receiver become easily overload the loud- 
speaker when the Super - heterodyne 
method of reception is used, without 
changing the audio frequency amplifier 
at all. The difference, of course, is due 
to the radio frequency amplification in 
the broadcast receiver used as an inter- 
mediate frequency amplifier. That the 
signals should be so much stronger should 
cause no wonderment for is not the 
broadcast receiver operated at its optimum 
adjustment. 

High -Gain RF Makes Dual Perfor 
It is true that a few experimenters have 

tried this method of short wave reception 
and have reported that no results were 
obtained. Such reports have also been 
made of standard receivers used in mil- 
lions of hooves. It is so easy to say that 
a receiver is no good and so difficult to 
admit that a few mistakes have been 
made, or that a few critical faults have 
crept into a circuit despite carefulness 
on the part of the builder. The theory 
of the short wave Super -heterodyne re- 
ceiver, used as an adapter with the stand- 
ard broadcast receiver, is as sound as that 
of the ordinary Super -heterodyne re- 
ceiver, and no one has the temerity to 
say that this receiver, correctly built, is 
"not there." Lives there a man with so 
little imagination and so little ambition 
that he has not dreamt of the day that 
he could boast of a Super -heterodyne? 
If there does he comes in the switch -turn- 
ing category of radio fan, not in the class 
that is thrilled by a voice from far -away 
places, by a voice that speaks in a differ- 
ent accent or a different language. 

The Super - heterodyne short wave 
adapter will bring in the strange voices 
as no other receiver, for it will reach out 
for the waves that emanate from radio 
stations the world over. It will widen 
the reception range o'f the short wave 
receiver as the broadcast Super -hetero- 
dyne widens the range of the ordinary 
broadcast receiver. 

Naturally, the reception range of every 
receiver of this type will not be the same, 
for it depends on the sensitivity of the 
broadcast receiver. If the adapter is placed 
ahead of a broadcast Super-heterodyne- 
and it can be in many of them without 
change-the range will be very wide in- 
deed. If it is placed in front of a three 
tube circuit, even if regenerative, it will 
not be any better than the range of that 
receiver without the adapter, if as good, 
because the range -widening amplifier is 
not in it. If the adapter is placed ahead 
of a multi -tube screen grid receiver the 
reception range will not be much inferior 
to the range when the adapter is used 
with a Super -heterodyne. In determining 
the short wave reception range we must 
consider the potentialities of the receiver 
in front of which it is placed. 

Two Receivers in One Box 
So keen is the interest in short wave 

reception that many fans are considering 
the advisability of building two receivers 
into the same cabinet. How can this be 
done? They want to know. It is indeed 
a simple matter, especially if we apply the 
Super -heterodyne method. In Fig. 1 is a 
complete diagram of a dual receiver de- 
signed to be operated on filament batter- 
ies. As will be seen, this is no more com- 
plex than any other six -tube receiver. 
This receiver, however, is not really a six - 
tube receiver so far as broadcast recep- 
tion is concerned. It is a five -tuber for 
broadcast reception and a six -tuber for 
short wave reception. 

The arrangement of the parts for this 
dual receiver may be seen from the ac- 
companying photographs, which show how 
this particular set was built by one engi- 
neer. But let us return to the diagram 
to find out how the circuit works. 

Receiving Short Waves 
In the grid lead of the first tube is a 

switch by means of which either the tuned 
circuit L6C6 or the condenser CS can be 
picked up. When L6C6 is picked up the 
upper tube may just as well be taken out 
of its socket for it is not functioning. 
The receiver is connected for receiving 
broadcast stations. It then contains a 

tuner of three resonant circuits all con- 
trolled by the same shaft. Following the 
detector is a standard resistance -coupled 
amplifier having one high mu tube and 
one power tube. 

When the grid lead switch is set to pick 
up CS the circuit becomes a Super -hetero- 
dyne for short wave reception. CS acts 
as grid condenser for the short wave mod- 
ulator, the first lower tube serving this 
purpose now. The grid leak is omitted 
for it was found that better results were 
obtained without one. 

The antenna is shown as connected to 
two coils, L4 and L5. In practice only 
one should be connected at a time. Hence 
two binding posts may be pro'vided, one 
for each coil, or a simple switch arrange- 
ment may be used. 

The upper tube is the short wave oscil- 
lator, Ll and L2 being the plate and grid 
coils, respectively. These are tuned with 
C2, a small variable condenser mounted 
on the panel, Cl is connected in series 
in order to reduce the capacity of the 
variable condenser C2 to a value consis- 
tent with the frequency to be covered. 
Note that the oscillating circuit is com- 
pleted through C12 and the ground. 

When the circuit is arranged for short 
wave reception there are two intermediate 
tuners, the first being eliminated by the 
switching arrangement. It was found ex- 
perimentally that satisfactory short wave 
reception could be obtained with only the 
two intermediates. 

Practical Suggestions 
All the parts are to be mounted on a 

metal sub -panel specially provided with 
mounting holes for the sockets and the 
tuning condensers. Mount eight four - 
prong sockets as shown in the photo- 
graphs. Six of these sockets are for the 
tubes and two for the high frequency 
coils L1L2 and L3L4, since these coils 
must be of the plug-in type in order to 
accommodate different short wave tuning 
ranges. 

In wiring it is advisable to complete the 
filament circuit first, including, of course, 
the rheostats and the various ballast re- 
sistors. Then the coils of the broadcast 
portion of the receiver should be wired 
up and after that the condensers. Having 
completed this the coils and the condens- 
ers of the short wave adjunct should be 
wired. 

Really, there is nothing unusual about 
the receiver except the combination of a short wave tuner and an oscillator with a broadcast receiver. It is this combination 
which transforms the circuit into a Super- 
heterodyne receiver for short waves. 

The present circuit is designed for bat- 
tery operation but it will work with any 
source of pure DC. When a B supply 
unit is available that can be used with 
the assurance that it will work, provided, 
of course, that it is a good one. It must 
be realized that the audio amplifier in the 
circuit is resistance coupled, which de- 
mands especially good filtering in the B 
supply unit. And this filtering should be 
done mainly with large by-pass con- 
densers. 

Suggested Changes 
Should motorboating be encountered 

with the B. supply that is available the 
best remedy is more capacity across the 
voltage taps on the voltage divider. If 
this fails to remedy any trouble that may 
be met, recourse must be taken to smaller 
grid leaks for R6 and R9. There is no 
case of motorboating which is so serious 
that it cannot be remedied by reducing 
the values of the grid leaks. But do not 
use low values of grid leaks unless motor- 
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wo Fields by One Receiver 
mance Possible in Screen Grid Design 

FIG. 2 
FRONT VIEW OF THE DUAL-PURPOSE RECEIVER SHOWING THE PANEL LAYOUT AS WELL AS THE 

LAYOUT OF THE PARTS ON THE SUB -PANEL. 

boating makes it necessary, for low values 
of grid leaks nullify in part the special 
virtues of the resistance coupled amplifier. 

Those who are experimentally inclined, 
and that must include all who would build 
a dual purpose receiver, might try altering 
some of the connections and values, aside 
from those suggested as cures for possible 
motorboating. For example, the by-pass 
condenser in the plate circuit of the de- 

tector is given as .00025 mfd. Different 
results will be obtained if this condenser 
is larger, and it may be that those results 
will be more satisfactory. A larger value 
for one thing will make the circuit more 
sensitive but it will also reduce the ampli- 
fication on the high audio frequencies. 
Another change that may be found de- 
sirable is to reverse the connections of 
the primary of the tuner following the 

first tube. If this change is made do not 
judge its effect immediately, but first re- 
adjust the trimmer condenser on the tun- 
ing condenser following it. When the 
primary of one of the coils is reversed 
the field of that coil is also reversed and 
stray couplings will be different. Whether 
the results will be an improvement will 
depend on which way the connections 
were made in the first place. 

Low Notes for Realism 
If the low notes must be reproduced in order to make the re- 

production a little more nearly realistic, it may be done by 
using a large baffle board which will put a brake on the armature 
on the extremely low frequencies. Such a brake would prevent 
the armature from rattling yet bring out the low notes strongly. 
The braking, or damping would also' level out the response 
cnaracteristic in case there were any resonance effect on the 
low note region, and therefore it would make the overall re- 
sponse more satisfactory all around. It would not be necessary 
to reduce the amplification on the middle notes in order to pre- 
vent the speaker from running away on the sub -audible fre- 
quencies. 

A real difficulty avoided when the amplification on the low 
notes is suppressed is motorboating. This is really due to a 
combination of high amplification on the low notes and regenera- 
tive resonance effect. While motorboating can always be pre- 
vented by using enough by-pass capacity in the B supply and 
across the various sections of the voltage divider, it is prac- 
tically impossible to do so when the disturbance occurs on a 
sub -audible frequency, because the capacities needed would be 
enormous. A better way of avoiding it, though somewhat of a 
makeshift, is to reduce the amplification on the low notes in such 
manner that there is no appreciable reduction in the amplifica- 
tion in the audio frequency range. The simplest way of doing 

this is to put a condenser of small value in the grid lead of one 
of the amplifiers and then using a grid leak of a comparatively 
low value. 

Much of the overloading that occurs in an amplifier and in 
the loudspeaker is due to resonance at some frequency, introduced 
accidentally or intentionally. The amplifier and the speaker may 
be quite able to carry the volume down to the lowest audible note 
as long as only true amplification is involved, yet they may ap- 
pear to be greatly overloaded just because of some resonance ef- 
fect. This resonance may be due to a condition in the B supply, a 
tuning effect in the coupling units, a resonance peak in the char- 
acteristic of the speaker, or it may be due to a condition in the 
room in which the speaker is. Any resonant condition in the bass 
range gives rise to apparent richness in low notes, and at the 
same time unsatisfactory reproduction. This should not be 
counted against the receiver. If the resonance is eliminated so 
that the amplification is even, though it may be dropping on 
the low notes, the reproduction will sound more nearly realistic. 

When the resonance has been eliminated, the amplification on all 
the low notes may be increased materially without overloading at 
any point, and the reproduction will be still more nearly realistic. 

The low notes are essential to realistic reproduction provided that 
they are not exaggerated either over the entire low note range or 
at one or more frequencies. 
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Mounting and Wiring AC 
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Device Useful in Conjunction with any 
By Capt. Peter 

óP 
Ri 

IGND. 

AN EXTRA COUPLING COIL, CC, IS SHOWN IN THIS 
SCHEMATIC DIAGRAM OF A SHORT-WAVE ADAPTER 

FOR AN AC SCREEN GRID RECEIVER. 

[Part I of this article was published last week, in the March 
ist issue. The final installment follows.-Editor.] 

AV 
AC short-wave adapter that really works, even under what 

may be termed adverse conditions, is welcome indeed. When 
it is an adapter that uses in corelationship a receiver sub- 

stantially in the entirety, the benefit is twice welcome, since 
ordinarily adapters rely on a certain formation of the detector 
circuit into which they plug, and if the detector circuit is not as 
intended, no short-wave signals are heard. For instance, a re- 
generation condenser is usually connected from plate to the grid 
coil, but if a detector bypass condenser is in the receiver from 
plate to ground, very likely there will be no regeneration, hence 
no short-wave reception. 

The present adapter, as was stated in last week's issue, tunes in 

the short waves, and converts them to an intermediate frequency, 
which is amplified by the receiver. The tuning circuits of the 
receiver are made resonant to some high frequency, higher than 
any broadcast frequency, if possible, and that same setting of the 
receiver is used whenever the adapter is plugged in, to maintain 
the same dial settings for the same stations, time after time, on 

the adapter. 

Real Results From Two IF Stages 

The first tube of the AC receiver must be a 224, and this 
adapter is not useful on any receiver that does not fulfill this 
requirement. This 224 is removed from the first RF socket 
and placed in the modulator socket (1) of the adapter. Then a 
227 tube, required additionally, is placed in the oscillator socket 
(2) of the adapter. So you have a short wave mixer that uses 
plug-in coils, directions for making which coils were described last 
week. - 

The intermediate channel will consist of one fewer than the 
number of RF stages in the receiver, and while results will be 
obtained even if the RF of the receiver consists of only two 
stages, leaving just one intermediate channel, these results are 
only fair. Real results are obtained when the receiver has three 
stages of RF, resulting in two stages of intermediate amplification. 

The present instalment will deal principally with the mount - 

Contributing 

VIEWS OF THE ADAPTER ON A 8 x 5y INCH PANEL 
IN AND OUT OF A CABINET. 

ing of parts and with the actual wiring itself. While the adapter 
is small, and there are not many connections, the very fact of 
compactness requires especial attention to the connections, especially 
to make them most effective. Also, the fact that four -prong 
(UX) tube sockets are used for holding the plug-in coils, 
and five -prong (UY) sockets for the two tubes, may cause some 
confusion to novices. However, the full-scale picture diagram of 
the wiring, published herewith, should clear up those points. 

Especially the mechanical features are important, as a few odd 
ones arise. 

The panel used was 8/ x 5% inches, and the picture diagram, 
centered thereon, will give adequate definition of where to locate 
holes and parts. 

Tuning Condensers Set Back 

The tuning condensers are mounted on the panel with the aid 
of their single hole mounting feature, but are set back about %" 
by the use of special washers between the back of the panel and 
the front of the condenser. The reason is that a 1 mfd. bypass 
condenser would be touched by the moving plates of both tuning 
condensers were not this clearance afforded. 

If the rotors of the prescribed condensers do not turn easily 
with finger pressure, adjust the moving plates. At front of the 
condenser bushing is a circular nut, which should be tightened 
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S G Short Wave Adapter 
Receiver That Has 224 as First RF Tube 
V. O'Rourke 
Editor 

ANT. 
PICTORIAL HIAGRAM OF 
THE WIRI OF THE 
SHORT-WAVE AC SCREEN 
GRID ADAPTER, WHICH 
PLUGS INTO ANY RE- 
CEIVER THAT HAS A 224 
TUBE AS THE FIRST RF 
AMPLIFIER. THIS DIA- 
GRAM IS FULL SCALE. 

down when the correct relative position of the rotor is established. 
At rear is a bushing with set -screw built in, a butterfly lockwasher, 
a thumbscrew and a tightening nut. By adjusting the thumbscrew 
and tightening down the nut, then restoring the butterfly and set- 
screw device, the adjustment will be completed. The plates should 
turn around freely without touching. 

The dials are mounted next. They are pressed onto the con- 
denser shafts. If the shaft will not pass, or if the dial slips 
on too loosely, thus not engaging the shaft, remove the scale from 
the dial, by prying upward toward the window, and at the same 
time outward. The scale will come off, as it is held by a phosphor 
bronze spring. Tighten or loosen the nut you find there, depend- 
ing on what condition you desire to remedy. Try putting on the 
scale alone, and when this is all right, restore the scale to the 
dial and put on the dial on the condenser. 

The holes for receiving the three mounting screws of the dial 
are purposely oversized, so that adequate leeway will be afforded, 
thus preventing the dial from binding. The panel hole for the 
condenser bushing is % inch, which is 1/16 inch oversized, to 
elaborate on this precaution. But when the condenser is properly 
tightened down and the dial likewise there will be full freedom 
of motion. 

Only two of the dial mounting holes are easily accessible. The 

LIST OF PARTS 
Cl, C5-Two short-wave tuning condensers (.0001 or .00015 mfd.) 
C2-One .00025 mfd. fixed condenser with clips 
C3, C4-Two .01 mfd. mica fixed condensers 
C6-One 1 mfd. by pass condenser 
CT-One 80 mmfd. equalizing condenser 
CC-Coupling winding. 
R --One 800 ohm. wire -wound biasing resistor 
Ant., Gnd.-Two binding posts 
Two sets of short-wave plug-in coils, three coils to a set, total 

six coils 
One AC short-wave adapter cable, five -prong plug at one end. 
Two four -prong sockets (for coils) 
Two five -prong sockets (for tubes) 
One grid clip 
Two vernier dials 
One panel and cabinet 
Six extending washers 

third is partly obstructed by a binding post on the tuning con- 
denser, in each instance. One of the three holes of each dial also 
is used for mounting the 1 mfd. bypass condenser, so before 
tightening down all the dial nuts, put this condenser in place. 

To attach the obstructed nut, hold the panel perfectly flat, 
put the nut flat on your finger, hold the nut sideways on top of 
the screw, and then use the screw -driver to push the nut flat and 
hold it there. Then with a pointed knife, toothpick, match or 
anything else, you can start the nut, finishing it by working 
a screwdriver against one corner after another as the nut is 

(Continued on next page) 
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(Continued from preceding pay;, ) 

driven home. The mounting of this nut is greatly facilitated if it 
is done first, among the three, and the dial is not pushed all the 
way home, for then the screw can be brought up to the panel, 
against which the nut is held, and the starting done that way. 

Cutaway Plates Come Out First 
When the condensers and dials are mounted be sure that the 

motion is easy, and that the condenser turns whenever the dial 
is turned. Now work each dial knob, turning it to the right, in 
clockwise direction, which makes the numbers turn the other way, 
but to increase in numerical reading. When you come to 100 on 
the dial stop, and, holding the knob, turn the rotor plates of the 
condenser until they are entirely enmeshed. When you start to 
unmesh the cutaway side of the rotor should come out first. 

Mount the antenna and ground binding posts with a lug between 
the panel and the fastening nut. 

The sockets are mounted on the panel at the factory, but if you 
are to make your own panel, mount the sockets so they will oc- 
cupy the positions shown in the picture diagram. There are four 
sockets. Two, of the four -prong or UX type, are at extreme left 
and right, and two, of the five -prong or UY type, are in be- 
tween. The one at left is M, for the modulator, or socket No. 
1 in the schematic diagram, to receive the 224 tube. The one at 
right, also UY, is_ O for oscillator, socket No. 2, for the supple- 
mentary 227 tube. 

The sockets are mounted (top view) so that the filament posts 
of the coil sockets are and the heater contacts of the tube sockets 
are toward you, the tubes at rear, sockets themselves at rear. 
Hence as to the tube sockets, cathode is at left, plate at right, 
grid or screen grid at rear, heaters at front. When the panel is 
turned downside up, this is done by tipping toward or away from 
you, not left to right, so the sockets come near you and the cathodes 
and plates, as well as the G and P springs of the coil sockets, 
maintain the same left -and -right position are when the panel is up- 
side down. But the filament and heater prongs are now toward 
the rear, and the grid or screen grid prongs toward the front. 

The "filament" springs of the coil sockets, of course, have noth- 
ing to do with any filaments, but receive two prongs of the plug-in 
coils, the end of the primary and the end of the secondary. 

To repeat the idea of relative positions, the sockets are in the 
same order when you look at the bottom as when you look at 
the top; left to right, modulator coil, modulator tube (224), oscil- 
lator tube (227) and oscillator coil. 

By their relative positions the two coils couple. This coupling 
is enough to produce good results where the receiver used has at 
least three stages of radio -frequency amplification. It makes no 
difference whether the first stage is tuned in the receiver, as it be- 
comes the modulator and is tuned by the adapter, 

This coupling may be made stronger by returning some of the 
modulator grid voltage to the oscillator and taking some of the 
oscillator voltage into the grid circuit. How this is done the sche- 
matic diagram shows clearly. It is not imperative in all instances 
to use this additional coupling but it is just as well to include it, 
as no harm can result. The extra winding is a permanent fixture, 
and is built into the subpanel. The dotted circle around the oscil- 
lator socket in the picture diagram shows the location, the dots 
signifying that the coil is on top of the panel. 

Get This Coil in Right 
When coils are nlugged into and taken out of the oscillator socket, 

the coupling winding remains there. being a fixture. so the coupling 

Operation o 
How Oscillation is Assured 

THE ADAPT- 
ER HOOKED 
UP TO A TWO - 
STAGE SCREEN 
GRID RF RE- 
CEIVER, THE 6 - 
TUBE NJ -30 OF 
THE JACKSON 
LABORATOR- 
IES, ON WHICH 
IT WORKED 
FAIRLY WELL. 
THE SIXTH 
TUBE IS THE 
280. 

is effective on all coils. The picture diagram includes this extra 
coupling coil, which may consist of from 6 to 12 turns of any in- 
sulated wire, No. 18 to 23, on 11/4" diameter. 

The connection to the extra winding is made from the control 
grid of the 224 modulator, a flexible lead with grip cap that 
passes through the panel to the top to reach the tube. The other 
side of this coupling coil goes to one side of the grid condenser, 
the other side of which condenser goes to the stator of the mod- 
ulator tuning condenser and to the P terminal of the left-hand 
or modulator coil socket. These directions are specially given, so 
that the coupling coil will not be put in the wrong place, and the 
tuning condenser and its coil adjunct will not be connected to the 
flexible lead that penetrates the panel. This flexible lead goes to 
one side of the coupling coil as stated, and the other side of the 
coupling coil goes to the grid condenser. Knot the flexible lead 
underneath and on top to prevent play. 

No leak is shown in the modulator, as the 224 proved more 
sensitive without one. However, the specified grid condenser has 
leak clips and a leak may be inserted experimentally. Anything 
from .5 to 5 meg. may be tried. If the tube were a 227 the leak 
would be far superior, but evidently there is stray leakage in the 
224 tube, and if your tube has little, you might try the leak. If 
you do, have the grid condenser on the tuning condenser with clips 
downward, that is, toward the panel. 

The socket second from left has to take the cable leads besides 
the other leads, but there is room on the lugs of the socket springs. 
The combined connections may be made with one soldering opera- 
tion if the leads to the lugs of this socket are held in place by 
friction until you are ready to wire in the cable, which is the 
last piece of wiring. 

The cable has a five -prong plug at one end, to go into the first 
RF socket of the receiver and has marked or colored terminals 
at the other end. The markings are to be removed, if any 
exist, but as much of the wire retained as possible. Don't simply 
snip off the markers. Rather, unsolder them. As you do so, 
tie an identifying tag on each lead, or note the identities of the 
leads in respect to the different colors of the wire insulation. 
Write down this code. 

Pass the cable through the hole in the cabinet, which is at the 
left side, and tie a single knot in three of the leads, and in the two 
others also as one operation. just where the cable's common cov- 
ering enters. Thus any outside pressure on the cable will be taken 
up by the knots, and will not injure the connections to the 
socket. 

Table as Guide 

The following table may guide you in the event you use the 
same cable I did: 

Cable Color Connections to 
Marker Identification.. 224 Socket A+ brown heater A- slate heater 

G blue screen grid 
P red plate 
C yellow cathode 

Still discussing the cable and its adjuncts, the heater terminals 
of the 224 socket are connected by insulated wire of No. 18 size, 
or stranded equivalent, to the heaters of terminals of the oscillator 
socket, or use AC cable. The screen grid post of the 224. the 
socket that takes the cable, goes also to the F- terminal of the 
oscillator coil. P does not connect to any point except the plate 
of the 224 tube, because it carries the intermediate carrier fre- 
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f Adapter 
and Stations Are Tuned in 

quency to the receiver. C goes to the 224 cathode, which is grounded, 
as the 227 cathode goes to a resistor. 

Secure the panel to the cabinet with four wood screws. You 
are nearly ready to tune in. 

Directions for Operation 

To operate the adapter in conjunction with your receiver, do 
the following: 

(1)-Remove the antenna connection from the binding post of 
your receiver and place it instead on the antenna post of the 
adapter. Do likewise with the ground connection to the ground 
post of the adapter. The receiver itself remains grounded this 
way, because the 224 cathode is grounded, and this lead goes to 
the ground post of your receiver through the wiring of the re- 
ceiver itself. 

(2)-Remove the 224, first RF tube from your receiver, leave 
the grid clip hang free and clear of obstruction, unconnected any- 
where, and put this tube in the modulator socket of the adapter, 
connecting the grid clip of the adapter to the cap of the 224. 

(3)-Insert the cable plug in the vacated first RF socket. 
(4)-Insert a 227 tube in the remaining tube socket of the 

adapter. This tube you can not remove from your receiver, but 
must supply additionally. 

(5)-Insert the No. 2 coils in the oscillator and modulator coil 
sockets. 

(6)-Turn on the switch of your receiver. Wait one minute. 
(7)-Tune in. 

Trouble Shooting 

The chief sources of trouble are not in the adapter at all, but 
in the receiver. If the plate screen grid voltage on the 224 is 
not 50 volts or more you may not get oscillation, hence will hear 
nothing. If no oscillation is present, test this voltage. If it is 
under 50 volts, reverse the oscillator coil connections, so that G 
and F minus go in the plate circuit and P and F plus in the grid 
circuit. This puts the larger winding in the plate circuit and im- 
proves the chances of oscillation. 

However, the 227 tube may be weak. Be sure you use a tube 
that is a good oscillator. 

You can test for oscillation with a moist finger. You know 
where to get the moisture. The oscillator condenser will cause 
a decided "plop" when earphones are used, when the moist finger 
touches either stator or rotor, but the louder plop will be at the 
stator. Not just a faint response should be present, but a keen 
lively sound. You can make and break contact of the finger to 

AN EXPERIMENTAL SET-UP FOR THE ADAPTER ON 
A BREADBOARD. 

the oscillator and imitate the reception of code, when the oscilla- 
tion is present. 

The voltage on the adapter tubes should be at least 2 volts on 
the heaters. It is obvious that an extra tube is being lighted from 
the 2.5 volt secondary, and this extra drain may reduce the voltage, 
but it should be at least 2 volts. If it is not, or if it changes a 
little from time to time, either the power transformer will not 
stand the overload, in which case the voltage on the 227 heater 
in particular is too low to produce oscillation, or there is a loose 
or poor contact at the socket, between the cable lead and heater 
prongs of either tube, or a poor socket in the receiver. If no 
oscillation results, due to too low plate current, you may run the 
oscillator B lead (usually F minus of the oscillator coil) inde- 
pendently to a higher B voltage, if accessible. If this is not pos- 
sible, and the heater voltage is less than 2 volts, while the 227 
plate voltage is under 50, the adapter is not suited to your re- 
ceiver. This condition will prevail in relatively few instances, as 
the adapter was tried out on sixteen different receivers of modern 
vintage and worked on all of them. 

When changing coils, turn off the juice. If you don't, the oscil- 
lator grid may block. Sometimes you can bring the grid back 
into service by lightly tapping the 227. The grid blocking will not 
injure the tube, only delay return of oscillation for half a minute 
or so. 

Radio juggling is developing into a fine 
art at Schenectady, N. Y. 

Recently signals from three short wave 
stations up in the air at the same time 
were handled by WGY with all the ease 
and faultless grace of a vaudeville jug- 
gler. 

Listeners tuned to WGY's wavelength 
sat back and enjoyed the performance 
though at times they were hopelessly 
jumbled as to time and season. The sig- 
nals originated in the Summer and in 
the winter, in the daytime and night. Sig- 
nals starting out tonight were heard this 
morning, and signals originating tomor- 
row arrived today. 

Gale and Snow, Sun and Flowers 
"The sun has been up two hours here, 

the wind is blowing a gale, snow is piling 
into impassable drifts, and automobiles are 
abandoned at the roadside this fine Win- 
ter's morning," a voice from W2XAF, 
near Schenectady, N. Y., announced one 
recent morning about 8:30. 

"I'm never going to shovel another 
flake of snow," came from W6XN, at 
Oakland, California. "We won't see the 
sun for another hour this Tuesday morn- 
ing, but the weather, as always in Cali- 
fornia, is very comfortable." 

"Snow sounds good to us," came a voice 
from VK2ME, Sydney, Australia. "It's 
bedtime here, 11 :30, Tuesday night, but 
many folks are down at the beach enjoy- 
ing surf bathing and trying to get relief 
from 90 degrees temperature and the op- 
pressive humidity of this mid -Summer 
night." 

Four Short Waves 
Juggled at Once 

Then a yawn is heard from 2YA, Wel- 
lington, New Zealand. 

"It's about time for us to sign off ; 

12:30 Wednesday morning and delightful 
Summer weather. Snow? What is 
snow?" 

'Sometimes the speakers became a bit 
confused. A Schenectady speaker thought 
he was addressing a chap in Oakland, 
only to find that it was Australia answer- 
ing him and Oakland laughing at the mis- 
take. 

Two weeks ago, radio engineers of the 
General Electric Company established a 
working, experimental schedule with en- 
gineers of the Amalgamated Wireless 
Australasia. Ltd., of Sydney, Australia. 
On successive Tuesday mornings, starting 
at 5:00 o'clock Eastern Standard Time, a 
two-way talking circuit was established. 

Schenectady talked through W2XAF, 
the 31.48 meter station, and Sydney engi- 
neers. A. S. MacDonald and P. M. Farmer, 
talked through VK2ME, the 28.8 meter 
station. 

Recently the operator at 2YA, at Well- 
ington. New Zealand, came on the air, 
with Sydney and Schenectady and then 
W6XN, the General Electric short-wave 
station at Oakland, came in, making it a 
four -party line, with all parties on at once, 
exchanging greetings, discussing weather 

and time. Sydney tried to get London in 
and was heard calling the London station, 
but the English signals didn't behave well 
enough. 

This four -party circuit was not as sim- 
ple as it sounds, for W6XN at Oakland, 
Calif., at one time could not hear W2XAF 
at Schenectady. The trouble was ad- 
justed, however, by getting W2XAF, as 
rebroadcast by VK2ME, Sydney. In 
other words, Oakland heard Schenectady 
after the signal had traveled across the 
American continent once and the Pacific 
Ocean twice, a distance of 17,000 miles, 
to get a signal originating 3,000 miles 
away. Messages from Schenectady to 
Oakland were relayed by Sydney. 

Put on Broadcast Wave, Also 

2YA, at Wellington, New Zealand, 
transmitted on its long wave to Sydney 
and was rebroadcast by VK2ME on a 
short wave. W2XAF's rebroadcast of 
VK2ME'S rebroadcast of 2YA was heard 
by Wellington, and VK2ME addressed 
Wellington by way of W2XAF, the voice 
traveling twice across the Pacific and the 
American continent to reach Wellington, 
1,200 miles away. 

So far as the average listener was con- 
cerned, this whole interesting radio ex- 
periment might have escaped him entirely, 
as it was conducted on the higher fre- 
quencies. However, WGY, the General 
Electric Company's long wave station, 
went on the air on 790 kilocycles, and the 
program became available to broadcast 
receivers. 
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Short W aves' Enemy 
Magnetic Storms, Laid to Sun Spots, Sap Energy 

N enemy more difficult to cope with than static con- 
fronts radio engineers when they venture into the field 
of international program exchanges, according to C. W. 

Horn, general engineer of the National Broadcasting Company. 
The new enemy is the so-called magnetic storm. 

"We have known for many years that the magnetic storms 
affect land -line communications to quite an extent and influence 
delicate instruments, such as ships' compasses," said Mr. Horn. 
"However, it is only in recent years, since the advent of long- 
distance radio communication, particularly on short waves, that 
we have noticed any great effect from this source. 

Increase Long, Decrease Short Wave Signals 

"It is a peculiar fact that the magnetic disturbances act 
differently in the case of long waves. Dr. L. W. Austin, of 
the Bureau of Standards, who has been making measurements 
for many years on long waves, reports a general increase in 
signal strength at about the time that magnetic disturbances 
take place. 

"We have found that these disturbances react in just the 
opposite manner on short waves. That is, they reduce the 
signal strength very greatly and seem to offer impedance to 
the passage of the wave." 

The uncertainty as to when magnetic storms may be expected 
makes it difficult to plan trans -Atlantic program exchanges in 
advance, Horn explained. Twice within a recent week the 
National Broadcasting Company's attempts to relay European 
programs in this country were defeated by magnetic storms, 
which attacked the programs coming from England and Ger- 
many, and made it impossible to pick them up on this side of 
the ocean. 

Distinguished from Static 

Static is an enemy which engineers believe can be partly 
conquered. Static does not reduce the strength of the signals, 
but is an interference, manifesting itself in the form of noise. 

It is conceivable that programs might be broadcast at such 
high power that the interference from static might be reduced 
to a point where it would. not be objectionable. In other words, 
static might not be eliminated, but it might possibly be weak 
in ratio compared with the signal strength. 

No one really knows much about the causes of magnetic 

storms, according to Horn, but there seems to oe a general 
belief among scientists that the sun spots, of which so much 
has been heard in the last few years, are responsible to a large 
degree. During the periods of greatest sun spot activity the 
earth is bombarded by streams of electrons which react upon 
the magnetic lines of force surrounding the earth. The aurora 
borealis is believed to be associated in some manner with these 
phenomena. 

Abound When Sun Spots Appear 

During the last several years, during which very high sun 
spot activity has been noticed, there has also been a large 
number of these magnetic storms. Astronomers' records, ac- 
cording to Horn, show that the periods of greatest sun spot 
activity evidently run in cycles of approximately eleven years. 
The activity is now on the decline, and for the next five or six 
years improved conditions in radio reception are to be expected. 

"This gives us a great deal of hope," said Horn, "and a 
breathing spell during which scientists and engineers will 
actively pursue their investigations, and perhaps find a way of 
overcoming some of Nature's eccentric and irresponsible be- 
havior." 

The United States Coast and Geodetic Survey, at its obser- 
vatory at Cheltenham, Md., has made many studies of the 
magnetic storms, and their reports on these and other natural 
phenomena have been widely used by NBC engineers in work- 
ing up their plans for international broadcasts. 

Important to Understand 

Whatever knowledge can be gained in this field is much more 
valuable than reports of probable weather conditions, Horn 
points out, for the worst that can be expected of the weather 
is sharp electrical storms resulting in static. Observations of 
the weather are of value only insofar as variations in weather 
may possibly be caused by the same agency that affects long- 
distance radio transmission: The sun spots. 

Failure of programs originating on the other side of the 
Atlantic, and transmitted to this country on short waves, to 
arrive at a high enough volume level to permit rebroadcasting 
is less likely during the next few years than in the year just 
past, according to Horn, although such attacks by magnetic 
storms are not likely to cease entirely. 

The radio industry which has been un- 
dergoing the most drastic economic de- 
pression of its brief history, caused jointly 
by overproduction and the stock market 
upheaval of last Fall, gradually is return- 
ing to a normal stabilized basis. 

Advices from the industry indicate that 
the period of cut prices and distress mer- 
chandising is about ended, and that last 
year's surplus stocks, which amounted to 
nearly 1,500,000 receiving sets alone, large- 
ly have been disposed of. Production has 
been curtailed somewhat by a cooperative 
movement within the industry so that its 
economic equilibrium may be regained. 

New High Level Reached 

The receiving set industry has been 
going through its first real transition pe- 
riod as a direct result of conditions dur- 
ing the last quarter of 1929. The steady 
rise in sales and general industrial de- 
velopment which has characterized the in- 
dustry since its beginning less than eight 
years ago, stopped abruptly, but despite 
this, the industry as a whole reached a 
new high level during the entire year 
1929. 

Quite a few of the companies were 
forced out of the business, while practi- 
cally the entire industry suffered, but evi- 
dently the crisis has been passed and 
manufacturers, with renewed vigor, are 

Manufacturers' 
Plight Dissected 

by Commissioner 
By HAROLD A. LAFOUNT 

Member, Federal Radio Commission 

pursuing their crafts with a keener un- 
derstanding of the vagaries of business, as 
a result of this first face-to-face encoun- 
ter with bad business. 

Reasons for Distress 

A combination of circumstances threw 
the radio industry into the plight from 
which it now so successfully is emerging. 
Along with American industry generally, 
it was tumbled into economic distress by 
the gyrations of the speculative market 
last Fall. This seriously affected semi - 
luxury buying on the part of the public, 
and a radio set is considered a semi - 
luxury by most people. 

Then there was the inevitable situation 
that develops in every new industry which 
grips and fascinates the public. Radio 
manufacturers had been reaping rich har- 
vests during the fat days of merchandis- 
ing, and new interests were attracted into 
this field. Some of them did not belong 
in it. The result was overproduction. 

But this condition alone did not bring 
about the critical situation. Coupled with 
it came the stock market crash. The pro- 
duction capacity of the numerous com- 
panies in the business was estimated at 
about 15,000,000 sets annually. The nor- 
mal demand was around 4,000,000 sets. 

Era of Cut Prices 

Immediately there began the era of cut 
prices on the some 1,500,000 sets on hand. 
The reports from the industry state these 
surplus stocks largely have been liquid- 
ated, whereas, previous forecasts were 
that several months longer would be re- 
quired. 

Statistics compiled by the industry were 
that 40 per cent of the some 300 set and 
accessory manufacturers became involved 
in financial difficulties following the de- 
pression. Thirty-five per cent resorted to 
price -cutting to rid themselves of surplus 
stocks, while the remaining 25 per cent 
maintained their price levels. 

-"The United States Daily." 

8th Anniversary Number, March 29th, 1930 
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A 25 -Cycle Oscillator 
It is Used to Drive Filaments of DC Tubes 

By Henry Burston Lodge 
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FIG. 1 

THE CIRCUIT OF THE OSCILLATOR, RECTIFIER, AND 
THE FILTER OF THE 25 -KC RECTIFIED FILAMENT 
SUPPLY DEVISED BY HUGH A. BROWN AND LLOYD P. 

MORRIS. 

AS was announced in last week's issue of RADIO WORLD, 
Hugh A. Brown and Lloyd P. Morris, of the University 
of Illinois, have described a new type of filament supply 

in which a 25 -cycle Oscillator is used to generate a current of 
this frequency, which is later rectified and filtered for use on 
the filaments of ordinary DC tubes. 

There has always been a considerable interest in filament 
supplies of this general nature but not many who have experi- 
mented with them have had much success. Much of the work 
has been done on high frequencies, around 3,000 kc, but pre- 
viously little had been done on low frequencies. Some may 
recall that in the December 1st, 1928, issue of RADIO WORLD a 
system was described using a 10 kc frequency with which to heat 
the filaments directly. This scheme is different from that 
described by Brown and Morris, although the frequency used is 
of the same order of magnitude. Many of those whd tried this 
10 kc scheme had difficulty because the oscillator tube would not 
function when the load was put on. Some adjustments are 
necessary before the system will work, and of course, the load 
must not exceed that which the oscillator can support. 

Renewed Interest 

The system developed by Brown and Morris is certain to 
renew the interest in this type of supply and for that reason we 
will describe it more in detail. 

The essential circuit is given in Fig. 1. It consists of an oscil- 
lator, using one or more 210 tubes, a dry type rectifier in full 
wave connection, and a simple filter consisting only of a large 
condenser. In the figure T is a step-down transformer working 
between 110 and 7.5 volts. This may be a separate transformer 
or if a 7.5 volt winding is available on the power supply trans- 
former this can be used. 

A center -tapped resistor, R1, is connected across the 7.5 -volt 
winding as is customary when power tubes are heated with 
alternating current. The value of this resistor is not at all criti- 
cal and may have a value of 30 Ohms, with the tap as near the 
center as possible. Two condensers, Cl and C2, are connected 
across the halves of this resistor. These condensers should have 
such a value that the impedance is low for 25,000 -cycle current 
and high for 60 -cycle current. One microfarad units are suitable. 

The values of the grid lead elements R2 and C3 are not critical 
either. R2 may have a resistance of 10,000 ohms and C3 a 

capacity of .0025 mfd. 

The Oscillator Coil 

Correct design of the oscillator is an important feature in the 
circuit. The tuned plate type of oscillator is used because this, 

according to Brown and Morris, is more stable than any of the 
other types and will oscillate when the full rated load is put on it, 

There are four windings on the oscillator coil, L2 for the tuned 
circuit, Ll for the grid, and two equal windings, L3 and L4, for 

FIG. 2 
THIS SHOWS THE COMPLETE CIRCUIT, INCLUDING 

THE B SUPPLY FOR THE OSCILLATOR, OF THE 
BROWN AND MORRIS 25 -KC FILAMENT SUPPLY. THE 
RECTANGLES INDICATE COPPER SHIELDING SUR- 
ROUNDING THE TWO UNITS. NOTE ALSO THE 

SHIELDED CONNECTING LEAD. 

the load or rectifier circuit. All these windings are bank wound 
for compactness. Ll contains 90 turns and is wound outside the 
tuned winding L2. The inside diameter of Ll is about the same 
as the outside diameter of L2 and is 4.5 inches. The outside 
diameter of Ll is 5.5 inches. The inside diameter of 12 is 2.5 
inches and is that of a bakelite tube of that size. The two 
pick-up coils are also wound on the 2.5 -inch tubing in such a 
manner that they can slide to and from the tuned winding. The 
outside diameter of the pick-up coils is 4 inches. 12 is tuned 
with a .1 mfd. condenser, C4. 

The size of wire to use on the rectifiers that are obtained, on 
the load that the circuit is expected to sustain, and the voltage 
that is available for the plate of the oscillator tube. Specific 
information on this point will be given in the near future for 
particular circuits. 

The degree of coupling between the oscillator coil and the two 
pick-up coils has an important bearing on the power that the 
device will deliver. There is one particular coupling which 
gives maximum output. For this reason the two pick-up coils 
are mounted so that they can be moved with respect to the 
tuned winding. With the aid of a voltmeter and an ammeter in 
the load circuit it is easy to find the coupling which gives 
greatest output. If the device is to deliver current at six volts 
the adjustment of the coupling should be made until the current 
is greatest, keeping the voltage as six volts. The two pick-up 
coils should be equal and they should always be placed sym- 
metrically with respect to the tuned coil. 

Filtering the Output 

It was found by Brown and Morris that single large condenser 
provided adequate filtering of the rectified 25,000 -cycle current. 
This worked better, they found, than a filter consisting of series 
chokes and shunt condensers, the reason being that it was diffi- 
cult to design a choke -filter having a sufficiently low impedance. 

Extreme precautions had to be taken against heterodyning. 
The higher harmonics of the 25 kc frequency would beat with 
the carrier frequencies and cause interference. This trouble 
was overcome by placing the various components of the supply 
in copper shields and by suitable grounding. Fig. 2 is a diagram 
of the complete unit essentially as Brown and Morris gave it. 
The designations in this circuit correspond with those in Fig. 1. 

The left hand compartment of Fig. 2 contains the B supply 
for the oscillator tube. It consists of a half -way rectifier of the 
mercury vapor type, namely the UX-866. The by-pass con- 
dencers have had the usual values of 2, 2, and 4 mfd. The first 
filter choke had an inductance of 50 henries and the second an 

inductance of 10 henries. The capacity of the B supply should 
he about 100 ma at a voltage of from 350 to 400 volts. 

Efficiency of Device 

The efficiency of this filament supply compares favorably with 
that of rectified 60 -cycle supply. It requires from 50 to 80 watts 
input to the power tube of the 25-kc oscillator, but it is less 

efficient than direct heating with alternating current. Consid- 
ering that the results with the new supply are as good as those 
obtained with storage battery supply for the filaments. 
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Practical Adjustments in 
Change Made in One Place Affects Several 

By f E. 

FIG. 1 

THE LOFTIN-WHITE NON -REACTIVE AMPLIFIER IS 
ChARACTERIZED BY A HUM -BUCKING CONDENSER 
C3, A CATHODE LEAD RESISTANCE RO OF HIGH 

VALUE. 

F' 

VER since the Loftin -White amplifier first was published 
there has been a steady stream of questions about it. 
What is the best value for this resistor, what the best value 

for that? Will the Loftin -White amplifier give better quality 
than this receiver; will it give more amplication than that? 
What is the very best capacity for this condenser, and what for 
the other? What should the voltage be on the circuit to give 
the very best results? 

Shakespeare anticipated all these questions, odd as they may 
seem, and gave the right answer by saying "As You Like It." 

The idea seems to be that the Loftin -White circuit operates 
as it does because of a particularly happy combination of re- 
sistances, condensers and voltages. It is true that the combina- 
tion of these factors must be right, but there are millions of 
combinations that are right, and it cannot be said that one is 
better than any other. Of course, there are limitations but 
these should not worry any one. 

Queer Antics 

The circuit is apt to perform some very queer antics when 
the various parameters are varied, acrobatics which may cause 
some wonderment, disillusionment, encouragement, achievement 
or abandonment. 

Let us talk about the circuit a little while to find out the 
reason for some of the acrobatics and the functions of the 
various parts. But before proceeding let us emphasize that 
there are millions of combinations of voltages, capacities, re- 
sistors which will work. When that is realized there should 
be no question at all why Shakespeare gave the right answer 
to the many questions asked. 

Let us begin by saying that the local voltage available should 
be high, that the circuit will not work at all satisfactorily unless 
the total voltage is approximately equal to the sum of the plate 
voltages that would be applied to the two tubes in the typical 
circuit in Fig. 1. That should dispose of the frequent question, 
"I have a B eliminator giving 300 volts. What should the values 
of the resistors be td give the best results?" "As you like it," 
must be the answer. But the best results will be intolerably had. 
They will be much better when the voltage is 450 volts or 
thereabouts. 

Lest there be any misunderstanding, let us say that the voltage 
should be 250 volts for the 245 tube and 200 volts for the 224 
tube, the sum of which makes 450, according to the latest rules 
for addition. It is no' crime, though, to make the voltage higher, 
for better results do not injure anyone. 

When They Are Useful 

In discussing a Loftin -White amplifier it is often convenient 
to work backwards. It is so in this case. So let us consider R4 
and R5. These resistors are really not necessary. If they are 
not needed why then are they used? For convenience. But 
it is not absolutely essential that we use every convenience. 
In one set of "inside information" emanating from the Loftin - 
White laboratory R4 was made 50,000 ohms and R5 was made 
100,000 ohms. These are excellent values, especially in view of 
the fact that they can in many instances be taken out without 
the slightest appreciable effect on the operation, provided that 
R6 is connected to the center tap of the filament of the 245 tube. 

We did not say in all instances. Sometimes they are useful, notably when the plate current in the 245 happens to be too small. We shall consider that point in greater detail later. When R4 and R5 are used the voltage drop across them should 
be 250 volts, for a 245 tube. If they are not used the voltage between the two points connected by them should still be 250 volts. That is to say, the voltage drop across C5 should be 250 volts. We hasten to modify that assertion. The voltage should be 250 volts if that is the voltage we wish to apply in the plate circuit of the 245 tube. If we choose, we can use either a higher or a lower voltage. The 250 is recommended when it is convenient to use it. 

It will be found that, when R4 and R5 are used, if we move the return of R6 to the right on R4, R5, that is, toward the positive, the plate current in the power tube will increase, and if we move it in the opposite direction it will decrease. It is convenient to remember that. In effect the return of R6 can be moved toward the positive by increasing R5, or by decreasing R5, or by doing both, or by sliding the return toward the posi- tive on a single resistor making up R4 and R5. 

Plate Voltage on 224 

The applied plate voltage on the 224 is the sum of the voltage drops in Rl, R2, R3 and R4, diminished by the voltage drop in Ro. If this voltage is increased there is, as a rule, a decrease in the plate current of the power tube. This is because there is an increase in the current through R6 and hence an increase in the bias on the power tube. Nearly all of the adjustment centers on getting the right current to flow through R6, or in getting the right bias on the power tube, which amounts to the same thing. 
Now let us talk about Ro. It has two main functions. First, to stabilize the circuit ; second, to give the screen grid tube the correct bias. We are not confined to any given bias on this tube provided we neither make it too large nor too small. It is customary to use 1.5 volts negative. It frequently happens that 1.5 volts is not enough, but that is only when we select a given screen voltage and stick to that. In that case we can vary the screen voltage, make it low enough to make a bias of 1.5 volts all right. 
If we make Ro large the circuit becomes comparatively stable, an end which must be achieved. But if we make it very large the bias becomes too large and we have to do something about that. Not only does the bias become too large but some of the available voltage is tossed away for no other reason than to achieve stability. We can easily make the circuit so stable that it will not function. Hence we have to compromise a little. We use no greater stability than is necessary and so we save as much of the total available voltage ae we may. 
When the resistance Ro has a suitable value the bias is too large. Therefore it becomes necessary to return the control grid of the 224 to a point on the voltage divider which is positive with respect to the negative terminal of the B supply. We have to go up just 1.5 volts less than the drop in Ro. That means that the drop in Ro should, be 1.5 volts greater than the drop in Rl if we are to retain a bias of 1.5 volts on the tube. 

Adjusting the Bias 
The grid return seems to be made to a fixed point on the voltage divider. If it is made to a movable tap Rl can be made any desired value without altering the total value of the resis- tance. Suppose we use 100,000 ohms for Ro. The drop in it is, let us say, 11.5 volts. That being the case, we have to make the drop in Rl 10 volts. We just slide the grid return on the voltage divider until we get this drop in Rl. 
Now suppose we put a 50,000 ohm resistor for Ro. This value is all right. However, the drop in it will be less than 11.5 volts. Suppose it is only 8 volts. This is still too high so we have to make the drop in Rl 6.5 volts. The grid return will have to be made closer to B minus than it was before. 
What will happen to the current in the power tube when Ro is changed? Suppose we increase it. The bias on the 224 will increase and the plate current through R6 will decrease. Hence the bias on the power tube will decrease and the plate current 

will increase. This conclusion is based on the supposition that nothing but the value of Ro' is changed. Now suppose Ro is decreased. Everything dependent on the bias will change in the opposite and consequently the plate current in the power tube will decrease. This again is on the supposition that only the bias on the 224 was changed. 
Now let us see what will happen to,the power tube plate cur- rent when the grid return on the 224 is changed, leaving every- thing else in the status quo. Moving the return td the left, that is, decreasing Rl, increases the bias on the screen grid tube. We 
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Loftin -White Amplifiers 
Other Constants- How to Solve Problems 
Anderson 

found before that this results in an increase in the plate current 
in the 245. If the grid return is moved to the right, the opposite 
effect is obtained all around and the plate current of the power 
tube becomes smaller. 

Effect of Screen Voltage 

Changing the screen voltage on the 224 has similar effects 
on the current in the power tube. Increasing the screen voltage, 
leaving everything else as before, increases the current in R6 
and hence decreases the plate current in the power tube. De- 
creasing the screen voltage produces the opposite effect. The 
screen voltage is increased when the screen return is moved to 
the right on the voltage divider and it is decreased when the 
return is moved in the opposite direction. 

In arriving at the effect on the plate current of the power 
tube of various changes in the circuit we have repeatedly 
stated that the result was on the supposition that nothing else 
changed. The reason for this is that other changes may occur 
which may work in the opposite direction to the change imme- 
diately under consideration. For example, when the drop in 
Rl is changed by changing the value of this resistance there will 
be a change in the current flowing through that resistance due 
to the change in the plate current. When R1 is increased, as we 
found, the plate current in the power tube decreases. This, in 
turn, decreases the voltage drop in Rl. Hence the reflected 
change works in the opposite direction to the intentional change 
and it becomes necessary to _change the value of R1 more in 
order to effect a given change in the plate current. 

Another effect of the same type results in changing the value 
of R4 with respect to R5. Suppose the return of R6 is moved 
toward the positive. The plate voltage on the screen grid tube 
results, which, in turn, increases the current through R6 and 
also the bias on the power tube. This would decrease the plate 
current in the power tube. But when R4 is increased in the 
manner stated the effective bias is increased by the increase in 
the drop in R4. This tends to increase the plate current. Hence 
the single change effected by increasing R4 with respect to R5 
introduces two opposing effects. Usually the effect of increasing 
the current is the stronger. This is in part due to the fact that 
the increase in the current through R6 also increases the drop 
in Ro. 

Functions of the Condensers 

Cl by-passes all current changes due to the signal voltage 
changes in the two resistors Ro and Rl. It prevents feed back 
and aids in stabilizing the circuit. The effect of this condenser 
can be observed on the milliameter in the plate circuit of the 
power tube. 

C2 serves a similar purpose with respect to the screen grid. 
It maintains this element at a potential determined by the direct 
current drops, mainly the drop in R2. C3 has a different pur- 
pose. It is the hum -bucker. Its best position on R-3 must be 
found by trial. It is only a question of finding the point where 
the hum is zero or minimum. 

C6 serves only to by-pass R4. If R6 is returned to P this con- 
denser is not necessary since it has nothing to by-pass. If, how- 
ever, R4 is used C6 should be a large condenser, say 4 mfd. 
C5 need not be larger than 2 mfd. but if the circuit will not work 
unless a condenser is used in this position, whether R4, R5 is 
used or not. C7 is a part of the B supply filter. More will be 
said about that later. 

The values of Cl and C2 should be 2 mfd. each. C3 should be 
about 0.1 mfd. 

Practical Adjustments 

When building a circuit of this kind it is best to decide on 
certain fixed values for some of the resistors. For example, 
Ro can be chosen 50,000 ohms. There is no need for changing it, 
because, as we have seen, when it is changed many other changes 
have to be made to compensate for it. Another resistance that 
can be selected arbitrarily is R4R5. If it is used at all it should 
be in the form of a potentiometer so that the return of R6 
may be put at any point desired. But it is simpler not to use 
R4R5. If it is used at all it should be in the form of a potenti- 
ometer so that the return of R6 may be put at any point desired. 
But it is simpler not to use R4R5. When it is not, R6 is con- 
nected to P and C6 is omitted. 

Another resistor that may be selected without reference to 
adjustments is R6. This may be a half megohm resistor. Now 
all we have to do is to select the values of Rl, R2 and R3. The 
first thing to do is to select a value for the sum of these 
resistors. This is done by taking into consideration the total 
voltage available and the current that will flow. 

FIG. 2 
A READY -BUILT B SUPPLY OF LOW VOLTAGE CAN 

Bi- ADAPTED FOR USE IN THE LOFTIN-WHITE CIR- 
CUIT BY CONVERTING IT INTO A HALF -WAVE REC- 

TIFIER AS HERE ILLUSTRATED. 

We have assumed that the total voltage available is 450 volts 
and that the voltage on the plate of the power tube should be 
250 volts. This leaves a voltage of 200 for the 224. When the 
voltage on the plate of the power tube is 250 volts and the bias 
is right the current will be 32 milliamperes. Currents taken by 
the 224 may be neglected because they are small compared with 
32 milliamperes. If we divide 200 by .032 we get 6,250 ohms for 
the sum of Rl, R2 and R3. 

There is no one commercial resistor of this value. Hence the 
resistance has to be made up of different units in series. How- 
ever, a 6,000 ohm unit can be obtained easily and there is no 
reason why this should not be used. 

There are three different connections to this resistor and the 
position of each has to be found experimentally. For that 
reason it is advisable that the resistor R-R2R3 be one having 
sliders to which the three leads may be connected. Then it is 
simply a question of moving the sliders around until the plate 
current in the power tube is 32 milliamperes and the amplifica- 
tion is satisfactory, judging by the quality. 

Ordinary voltmeters are of little use in making the adjust- 
ments because they take so much current that true readings 
cannot be obtained. This is particularly true of the grid bias 
on the 224, measuring across Cl. The screen voltage can be 
measured with fair accuracy across R2, but there is no way of 
telling just what the voltage should be to give the best adjust- 
ment. Therefore even a correct reading will not help. 

A vacuum tube voltmeter would aid in determining the bias 
on the first tube but such an instrument is complex. A simple 
method of adjusting the bias on this tube is to use a dry cell 
of 1.5 volts. Open the grid return of this tube, that is where it 
connects with RIR2. Then connect the dry cell across Cl. Note 
the reading on the milliammeter in the plate circuit of the power 
tube. We have now fixed the grid bias on the first tube to the 
desired value and it remains to adjust the screen voltage until 
the plate current in the power tube has the desired value, 32 
milliamperes. This is done by sliding the screen return on R2R3. 

When this has been one the dry cell may be removed and the 
grid return connected to R1R2. The plate current in the power 
tube will change one way or the other. Now without making 
any other adjustment move the grid return of the 224 until 
the current in the power tube is 32 milliamperes. The bias on 
the grid of the 224 is then 1.5 volts as it should be. The circuit 
should now be in perfect adjustment as far as the voltages are 
concerned. 

The only remaining adjustment is that of the hum -bucker. 
This is moved about the resistance R3, or on the other resistors 
if necessary, until the hum in the output is minimum. 

It may be that the dual function of the 224 will be served 
better if the bias on the 224 is different from 1.5 volts. It is a 
simple matter to try various voltages by adjusting the grid 
return. 

The B Supply and Filter 
Many who are interested in the Loftin -White amplifier are 

of the opinion that a modest B supply is essential, that only a 
single choke and small condensers should be used. It cannot 
he emphasized too strongly that the better the B supply the 
better the amplifier will work. This is true for this circuit as 
for all others. If one choke works well in regards to hum, two 
will work bester. If a coil of low inductance works well, one 
of high inductance will work better, provided the resistance is 
not too high. If filter condensers of one microfarad work well, 
condensers of four microfarads will work better. Use the best 
B supply and filter available. The main requirement, though, 
is that the voltage be high. 
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1930 Electrical Code Out 
Underwriters Promulgate Rates Affecting Receivers 

The 1930 National Electric Code, containing the regulations of 
the National Board of Fire Underwriters, for electric wiring and 
apparatus, as recommended by the National Fire Protection Asso- 
ciation, was issued recently. It has been approved by the American 
Standards Association. The regulations are now in effect. The 
sections relating to radio receiver installation are as follows, and 
are printed herewith by permission and courtesy of the National 
Board of Fire Underwriters: 

ARTICLE 37- RADIO EQUIPMENT 

3701. General. 
a. The requirements of this article shall neither apply to 

equipment installed on shipboard, nor to antennas used for 
coupling carrier current to line conductors; but shall be deemed 
to be additional to, or amendatory of, those prescribed in 
Articles 1 to 19, inclusive, of this code. 

b. Transformers, voltage reducers, keys and other devices 
employed shall be of types expressly approved for radio recep- 
tion transmission. 

c. Methods of wiring from the source of power to and be- 
tween devices, related to apparatus connected to interior wiring 
systems, shall be in accordance with the rules covering perma- 
nent or portable fixtures, devices and applinances. 

It is recommended that the authority enforcing this code 
be freely consulted as to the specific methods to be fol- 
lowed in any case of doubt relative to installation of an- 
tenna and counter -poise conductors, and that the National 
Safety Code, Part 5, be followed. 

3702. For Receiving Stations Only. 
a. Antenna and counterpoise conductor sizes shall be not 

less than No. 14 if of copper or No. 17 if of bronze or copper - 
clad steel. Antenna and counterpoise conductors outside build- 
ings shall be kept well away from all electric light or power 
wires of any circuit of more than 600 volts, and from railway, 
trolley or feeder wires, so as to avoid the possibility of contact 
between the antenna or counterpoise and such wires under acci- 
dental conditions. 

b. Antenna and counterpoise where placed in proximity to 
electric light or power wires of less than 600 volts, or signal wires, 
shall be constructed and installed in a strong and durable man- 
ner, and shall be so located and provided with suitable clearances 
as to prevent accidental contact with such wires by sagging or 
swinging. c. Splices and joints in the antenna span shall be 
soldered unless made with approved splicing devices. 

d. The preceding paragraphs, a, b and c, shall not apply to 
light and power circuits used as receiving antenna, but the de- 
vices used to connect the light and power wires to radio receiv- 
ing sets shall be of approved type. 

e. Lead-in conductors, that is, conductors from antennas to 
sets, shall be of copper, approved copper -clad steel or other 
metal which will not corrode excessively, and in no case shall 
they be smaller than No. 14, except that bronze or copper -clad 
steel not less than No. 17 may be used. 

f. Lead-in conductors from the antenna to the first building 
attachment shall conform to the requirements for antennas 
similarly located. Lead-in conductors from the first building 
attachment to the building entrance shall, except as specified in 
the following paragraph, be installed and maintained so that they 
cannot swing closer to open supply conductors than the follow- 
ing distances : 

Supply wires 0 to 600 volts 2 feet 
Supply wires exceeding 600 volts 10 feet 

Where all conductors involved are supported so as to insure a 
permanent separation and the supply wires do not exceed 150 
volts to ground, the clearance may be reduced to not less 
than 4 inches. Lead-in conductors on the outside of buildings 
shall not come nearer than the clearances specified above to 
electric light and power wires unless separated therefrom by 
a continuous and firmly fixed non-conductor which will main- 
tain permanent separation. The non-conductor shall be in addi- 
tion to any insulating covering on the wire. 

g. Each lead-in conductor shall enter the building through 
a non-combustible, non -absorptive, insulating bushing slanting 
upward toward the inside or by means of an approved device 
designed to give adequate insulation and protection. The lead-in 
conductor from the building entrance to the set shall have rub- 
ber insulation approved for voltages 0-600 (Type R). 

h. Each lead-in conductor shall be provided with an ap- 
proved protective device (lightning arrester) which will operate 
at a voltage of 500 volts or less, properly connected and 
located either inside the building at some point between the 
entrance and the set which is convenient to a ground, or out- 

side the building, as near as practicable to the point of entrance. 
The protector shall not be placed in the immediate vicinity of 
easily ignitable stuff, or where exposed to inflammable gases or 
dust or flyings of combustible materials. 

i. If an antenna grounding switch is employed, it shall in its 
closed position form a shunt around the protective device. The 
switch should be placed in the most direct line between the 
lead-in conductor and the point where the grounding connec- 
tion is made. Such a switch shall not be used as a substitute 
for the protective device. 

j. If fuses are used, they shall not be placed in the circuit 
from the antenna through the protective device to the ground. 

k. The protective grounding conductor may be bare and shall 
be of copper, bronze or approved copper -clad steel. The pro- 
tective grounding conductor shall be not smaller nor have less 
conductance per unit of length, than the lead-in conductor, and 
in no case shall be smaller than No. 14 if of copper nor smaller 
than No. 17 if of bronze or copper -clad steel. The protective 
grounding conductor shall be run in as straight a line as pos- 
sible from the protective device to a good permanent ground. 
The ground connections shall be made to a cold -water pipe 
pipe where such pipe is available and is in service and con- 
nected to the street mains. An outlet pipe from a water tank 
fed from a street main or a well may be used, provided such 
outlet pipe is adequately bonded to the inlet pipe connected to 
the street water main or well. If water pipes are not avail- 
able, ground connections may be made to a grounded steel 
frame of a building or to an artificial ground such as a galvan- 
ized iron pipe or a rod driven into permanently damp earth 
or to a metal plate or other body of metal buried similarly. Gas 
piping shall not be used for the ground. 

1. The protective grounding conductor shall be guarded where 
exposed to mechanical injury. An approved ground clamp shall 
be used where the protective grounding conductor is connected 
to pipes or piping. 

m. The protective grounding conductor may be run either 
inside or outside the building. The protective grounding con- 
ductor and ground, installed as prescribed in the preceding para- 
graphs k and 1, may be used as the operating ground. 

It is recommended that in this case the operating 
grounding conductor be connected to the ground termi- 
nal of the protective device. 

If desired, a separate operating grounding connection 
and ground may be used, this operating grounding con- 
ductor being either bare or provided with an insulated 
covering. 

n. Wires inside buildings shall be securely fastened in a 
workmanlike manner and shall not come nearer than 2 inches 
to any electric light or power wire not in conduit unless sepa- 
rated therefrom by some continuous and firmly fixed non- 
conductor, such as porcelain tubes or approved flexible tubing, 
making a permanent separation. This non-conductor shall be 
in addition to any regular insulating covering on the wire. 

o. Storage -battery leads shall consist of conductors having 
approved rubber insulation. The circuit from a filament, "A," 
storage battery of more than 20 ampere -hours capacity NEMA 
rating, shall be properly protected by a fuse or circuit -breaker 
rated at not more than 15 amperes. The circuit from a plate, 
"B," storage -battery shall be properly protected by a fuse or 
circuit -breaker rated at not more than 1 ampere in the negative 
lead. Fuses or circuit -breakers shall be located not more than 
18 inches along the wire from a battery terminal. 

Section 3703 of the code deals with transmitting stations only. It 
specifies. that antenna and' counterpoise conductors outside buildings 
shall be kept well away from all electric wires of any circuit of 
more than 600 volts, so as to avoid the possibility of accidental 
contact. 

Antenna wire sizes are specified according to the voltage and 
power of the station and according to the nature of the conductor. 

Splices and joints should be made with approved splicing devices 
or should be soldered. 

Antenna and counterpoise conductors shall be effectively and per- 
manently grounded at all times when the station is not in actual 
operation and unattended, by a conductor as large as the lead-in, 
and in no case smaller than No. 14. 

WORTH THINKING OVER 
IF old Omar Khayyam were here to sing it all over again amid 

the dryness of 1930: 
Here with a Loaf of Bread beneath the Bough, 
A Radio, a Book of Verse-and Thou 
Beside me singing in the Wilderness- 
And Wilderness is Paradise enow. 
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A DX Fan Speaks Up 
Finds Manufactured Sets Outclassed and Real Fun Enjoyed 

By M. U. Wallach. 

[A debate on the topic, "Resolved, That Distance Reception is 
Worth While," was published in the February 22d issue. Herman 
Bernard took the affirmative, Charles Norton Salmon the negative. 
Mr. Wallach, the author of the following text, has contributed 
articles to RADIO WORLD and, as his dis discourse shows, is a highly 
experienced and well-informed radioist.-Editor.] 

IN the February 22nd issue of Radio World a very interesting 
page has been devoted to the affirmative and negative opin- 
ions as to whether distant reception is really worth while. 

The thousands of Radio World readers are probably of the 
opinion that the debate, on paper, has been closed without their 
respective opinions having been invited. My belief is that you 
have started something that will arouse a controversy on the 
subject. Set manufacturers are not thoroughly familiar with 
the wants of the radio public and a page in RADIO WORLD devoted 
to open discussion of this momentous question would undoubt- 
edly be of sufficient interest to them to insure the reading of all 
articles submitted to you. 

I would like to know if this is a "private fight" or if it is a 
battle royal. If it is the latter I would like to submit my opin- 
ion along with many others bound to come. 

Built More Than 100 Sets 

During the past eight years I have constructed over one hun- 
dred radio receivers and believe that I am in a position to judge, 
to some extent, as to whether the listening public is interested 
in the reception of distant stations, or not. 

I have come in contact with dozens of radio fans who have 
constructed their own receivers and dozens who have not. They 
are all primarily interested in one thing-the reception of far 
distant stations. Now if Mr. Salmon, who has really written a 
most commendable article, would sound out dealers who sell 
manufactured sets exclusively, a surprise would be in store for 
him. I mention dealers who would give honest opinions only, 
not those merely interested in making a sale. 

They would tell him that 99 out of every hundred purchasers 
and prospective purchasers of radio receivers invariably ask the 
same question-"Will this receiver tune in distant stations?" 
They probably would not tell him that many sales are lost due 
to the inability of the set to receive distant programs. Mr. 
Salmon might receive another surprise if he knew that many 
of the question askers are women and that they are far more 
interested in distant reception than commonly believed. 

Where Manufacturers Stand 

Many of my friends own manufactured receivers. Many of 
them have "rolled their own." Some of the manufactured sets 
have good tone quality, some decidedly poor, but when the 
owners of these sets bring forth their log of distant stations 
they swell with pride. 

I have heard many of these receivers in operation and partly 
agree with Mr. Salmon in this respect. The reception, on these 
sets, left much to be desired. In many cases the receivers were 
fairly old. They were sensitive and fairly selective, but lacked 
tone quality. The sets used by the "Home Constructor's Guild" 
(purely fictitious) outperformed the manufactured ones by a 
wide margin. They brought in all the distant stations received 
on the other sets with a few extra ones for good measure and 
with a superior tone quality. 

Now let us move on the modern receiver. Suppose we ask 
Mr. Salmon a question. Why do radio manufacturers make 
receivers using from seven to ten tubes? Perhaps it might be 
best to answer it. Surely not for local reception. One does not 
need a multi -tube receiver for this purpose. It is done to insure 
sensitivity, selectivity, better tone quality through a purer sig- 
nal being delivered to the amplifier, and last but certainly not 
least, to enable the owner to "cut through" local stations and 
receive distant ones. 

Quality, Too 

This can be done without cutting the much-discussed side - 
bands. And the manufacturer goes one step further. He adver- 
tises all these fine points to acquaint the buying public with 
the merits of his product. Manufacturers consider the question 
of distant reception important enough continually to refer to it 
in both their advertising and certainly in their printed matter. 

Herman Bernard mentions in his argument that there are 
but four or five manufactured receivers capable of consistent 
distant reception. From my own experience and that of others 

I would cut this figure down to two. The home constructor 
has the advantage over the purchaser of a manufactured re- 
ceiver. Time is a great factor. If a receiver does not operate 
in a satisfactory manner the builder of it can either alter it or 
rebuild it entirely. The manufacturer cannot afford to do this. 
It would result in a prohibitive cost to the purchaser. Then 
again the manufacturer must have mass production in order to 
bring his costs down. The home constructor is limited only by 
his pocket book and his ability. 

Mr. Salmon is under the impression that the Federal Radio 
Commission does not recognize distant reception as important, 
yet it is reallocating some frequencies for the sole purpose of 
Glaring these bands to afford better distant reception. For one 
who is so apparently well posted Mr. Salmon should read news- 
papers carefully. Some of his questions will be answered by 
disinterested parties. 

The Jungle Hue 

One point that Mr. Salmon brings out is worthy of considera- 
tion. That of a "jungle hue of heterodynes." And where do 
they occur? Mostly between 1250 and 1500 kilocycles. The band 
where small stations are nested-some with just sufficient power 
to serve a small community. These stations are unimportant 
and for that very reason have been assigned to an unimportant 
allocation. 

And please remember, Mr. Salmon, that the Federal Radio 
Commission had a lot to do with this. Now, honestly, Mr. 
Salmon, have you ever listened to a real distant station coming 
through the loudspeaker with volume and local quality? I'll 
bet you haven't or you would have been thrilled by it. 

Imagine hearing an announcer say, "This is KFI, Los Ange- 
les," or another in broken English telling you that station XEX, 
in Mexico City, wants the world to listen to its fine military 
band. Well, I have heard such announcements clearly and 
WITH TONE QUALITY. 

Let me cite an instance of what can be accomplished with a 
sensitive receiver. One evening I arrived home too late to 
listen to a very popular program which is being broadcast daily 
by a New York chain station. Knowing that this particular 
program is broadcast later in the evening, for the benefit of 
Southern and Western listeners, I waited until the time for 
the broadcast. 

More and More of It 

I easily picked it up clearly from a distant Southern station, 
listened to another part of it from a station in Texas, and heard 
the end of it from a station in California. When I say that it 
was clearly received I actually mean it. Some guests, in my 
home, thought the program, to which they had listened much 
earlier in the evening, was being broadcast a second time by the 
New York station. They could hardly believe that it came 
from very far away. 

Another test was equally gratifying. I tuned in a very popu- 
lar program being sent out by a local station. It was a chain 
hook-up. My guests first heard it from New York. I then 
deliberately tuned in the same program from a station in Cali- 
fornia and listened until it was brought to a close. The enter- 
tainers were clearly heard and while California was not coming 
in with auditorium volume, it was loud enough to satisfy any- 
one-and with excellent quality. This can easily be verified. 

Mr. Salmon, have you ever tried to get a station when an 
S. O. S. prevented the local broadcasters from doing their stuff? 
If you have, the distant station must have been a Godsend. 

The circuit I am using was constructed at home. It has three 
screen grid tubes used in the RF stages, a power detector and 
a push-pull 245 amplifier. 

To receive local and distant stations with real tone quality 
put the very best that money can buy into the amplifier-it may 
cost a bit more but the results are worth it, and it will help 
to accomplish what Mr. Salmon says "can't be done" and that 
is to give tone quality to the distant station as well as the local 
one. 

Eighth Anniversary Number 
on March 29th Will Be 

Quite Outstanding! Rather! 
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Resolved, That Law T 
Affirmative 

By H. Pavel 
IS IT necessary to reproduce the low notes in a radio receiver 

in order to create the illusion of reality? If so, what should the lowest reproduced note be and what relative intensity should it have? There is considerable difference of opinion on this subject both in technical and lay circles. 
Technically, realistic reproduction cannot be achieved unless all the audible notes are reprodued in exactly the same proportion as they existed in the original sound complex. That is to say, 

a receiver must have an overall straight frequency characteristic 
so that there is no discrimination whatsoever among notes of dif- ferent frequencies because of the difference in frequency. This requirement of the receiver is based on the supposition that the transmitter has an equally good characteristic in respect to fre- 
quency, and the only practical way of conducting broadcasting is and receiver, as nearly perfect as possible. 
and reeiver, as nearly perfect as possible. 

Technical Versus Practical 
But are the technical requirements alone sufficient to judge the quality as interpreted by the listener? No, there are also psycho- logical factors that enter. The term "illusion of reality" is dis- tinctly psychological in significance. It is quite possible that the illusion of reality may be created by a receiving system which is quite different from a system that meets the technical require- 

ments. If this were not so there would be no difference of opinion 
on the question of low notes. 

There are also practical considerations which enter to affect 
the problem. For example, is it practicable to build a receiver 
which meets the linear requirements imposed by the technical def- inition of perfect reproduction? It is not. In order to have an 
amplifier that is capable of equal response over the entire audio 
scale it would be necessary to build it on a scale which would be 
quite impractical. It would have to be laid out on a scale so large that the lowest audible note could be reproduced with the 
same amplitude as the highest. This would require true power 
tubes in the audio amplifier and not those comparatively small 
tubes now used in amplifiers, such as the 250, for example. Or it 
would require miniature reproduction on a power level so low that 
the higher notes would scarcely be audible, if the low notes were 
not to overload the tubes in the audio amplifier. 

No one can gainsay that low notes are required to make the 
reproduced signals sound natural. If they are not present and if 
they are not of considerable magnitude the reproduced signals will 
sound thin and tinny. They will sound just like the old phono- 
grap before electrically records were introduced. 

Unfortunately psychology enters to upset matters. A person 
will listen for a week to a receiver that is woefully lacking in 
bass note reproduction and then he will rave about the lifelike 
quality. "I can understand every word the announcer says," he 
boasts. "An orchestra sounds just like it were in the same room," 
he adds. "It is really magnificent." Even the technical expert 
will be deceived by his ears. Only the trained musician is im- 
mune from such deception! Is he? If he is, many a trained 
musician is a small liar for a big fee. The fact is that the mu- 
sician has the same kind of ears as anyboby else. 

Deception No Excuse 
But the ease with which the human ear deceives an individual 

is no excuse for having receivers that are not capable of low note 
reproduction. The received music and speech are not realistic just 
because the listener has become accustomed to a certain non-re- 
alistic quality. The reproduction either is or is not a true copy 
of the original and a listener's thinking does not change it one 
way or the other. 

In order to have a realistic reproduction of orchestra or band 
music it is necessary that the bass notes from the piano, the bass 
viol, the tuba, the bass drum and other low pitch instruments 
come out in full strength. It is not sufficient that these notes be 
present in imagination only, or that only the higher harmonics of 
the notes be actually present. Neither is it sufficient that they be 
present in such feeble proportion that it is necessary to crawl 
into the speaker to hear them. They must boom out just as they 
do at the origin. There is not one receiver in a thousand which 
brings them out in full relative strength. 

How is it, some may remark, that many modern receivers are 
all bass and no treble? Don't these receivers contain enough bass 
to make the reproduction realistic if low notes are essential to 
make it so? Yet it is a fact that some of these receivers are not 
at all realistic. Does that not show that bass reproduction spoils 
the realism rather than makes it? 

Not at all. These receivers do not reproduce true bass. They 

overemphasize certain notes in the low register in order to make them appear effective on the bass notes. Many of them don't even go below 60 cycles at all. Moreover, they fail to give the illusion of realism because they lack the very high audio frequencies as well as the very low. They are simply boomers on some frequency in the bass range. These are the receivers that drive sensitive people to the verge of insanity. 

Comparative Test 
There are many simple tests which may be applied to receivers for determining whether or not the bass notes contribute anything worth while to the reproduction, and all of these tests must be of a comparative nature applied quickly so as to preclude the psychological factors from nullifying the effect. One simple test 

is to place a dynamic speaker up against a large baffle board and arranging it so that it may be tipped away from the board. When the speaker is mounted against the baffle the low notes come out with strength; when the speaker is tipped back the low notes 
are quite ineffective. No one who observes the difference fails to be impressed by the value of the low notes. Many a baffle board has been sold on this simple test. 

Another test of the same nature is to cut in and out a small condenser in series with the speaker. The circuit must be ar- ranged so that no direct current will normally flow through the speaker. Then connect a small condenser, say .1 mfd. or less in series with the speaker or with the secondary of the output transformer. Provide a shunt which may be connected quickly 
across the condenser. By alternately making and breaking the shunt a quick comparison of the different outputs will be ob- tained. When the condenser is in series the quality will be weak and tinny; when it is short-circuited the quality will be rich and satisfying. No one making this test will leave the condenser in, nor will he use a small condenser if one must be used for any reason. 

Still another test that is frequently very effective is to put a condenser of large value across the grid bias resistor of the power 
tube and quickly to remove it. When the condenser is across the resistor the quality will be rich in low notes and satisfying. When 
the condenser is not across the resistor the quality will be thin and 
unpleasant. If the bias resistor is serving a 171A tube or one re- 
quiring the same order of resistance, the condenser used in the 
test should not be less than 4 mf d. and preferably it should be as high as 16mfd. This test is also very convincing, and no one 
making it will be fooled by the forgetfulness of his ears. 

Once a person has become accustomed to reproduction which is really good, not only on the bass notes but also on the high, he 
will not easily be satisfied with anything that is not so good. He 
has to hear poor reproduction for quite a while before he will fail 
to be conscious of the deficiency. And he will remember the low notes longer than he will the high, for it is only on speech that 
the highest audible notes really contribute much to the realism. 

Limits of Low Note Reproduction 
While low note reproduction is essential to create the illusion or reality there are many practical limitations on bass note ampli- 

fication. One is that most loudspeakers respond more strongly 
on a certain low note than on nótes in the middle register. If all the essential low notes are amplified in their relative proportion 
it may be that the speaker will overload at some low frequency 
before the volume on other notes is satisfactorily high. Then again certain amplifiers are so constructed that they amplify too 
well on a certain low frequency note, and it may be that this will result in overloading not only the speaker but also the power tubes. Unsatisfactory reproduction will result, and this is likely to be ascribed to the low notes rather than to the limitations of the am- plifier and the speaker. 

Another limitation lies in the nature of the low notes. For a given intensity the amplitude of a low note is much greater than the amplitude of a high note. Therefore the grid and plate sig- 
nal voltages and the armature of the loudspeaker must swing much 
more widely for the low notes than for the high. This is likely 
to cause distortion in the amplifier tubes and rattling of the speaker 
on all low notes. This should not be counted against the low notes but rather against the physical limitations of the receiver. 
Because of these limitations of the amplifier and the speaker it 
may be that the signals will sound better when the low notes are relatively suppressed than when they are amplified in their true pro- portion. But what sounds better because of the absence of elec- 
trical and mechanical distortion does not possess greater realism. 

Still another limitation on the receiver regarding low note re- 
production is the presence of hum. If the amplifier and the speaker 
are capable of equal amplification for all notes the hum on the low 
notes is likely to be excessive, and again it may be preferable to 
suppress the bass notes in order to suppress at the same time the 
hum which may be objectionable. However, this expedient, which 
is used by most receiver manufacturers, does not make the repro- 
duction more realistic. Quite the reverse. 
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Dotes Are Important 
Negative 

By M. Ma repo 

NO greater error was ever committed in radio than the un- 
reasonable accentuation of low notes. In the early days 
of radio low notes were absent from the output. Trans- 

formers used in amplifiers were in effect tuned circuits which 
not only did not amplify below about 100 cycles but which 
actually introduced losses. Speakers were quite incapable of 
reproducing any notes below about 300 cycles and very little at 
500 cycles. The result was tinniness and phonograph -like re- 
production. Radio engineers began to demand greater amplifi- 
cation on the low notes and greater efficiency in the speaker. 
Technical writers on radio spread the gospel of low notes. The 
result at first was a great improvement. 

The betterment did not last long. Everybody became con- 
verted to the idea that low notes were essential to good quality, 
and like all converts they became overenthusiastic about their 
new faith. A radio receiver, or any part thereof, was judged 
solely by its capability of bringing out the low notes. Manu- 
facturers of receivers, transformers, condensers, tuning coils, 
speakers, and all other parts seized upon the popular deception 
and advertised everything because of its low note capability. 
But the manufacturers of those parts which had any bearing on 
the low notes did not stop with the advertising. They actually 
designed and built parts and receivers so as td emphasize the 
bass. The treble was entirely forgotten in the rapid nose dive 
into the bass region of the scale. Not only were the high notes 
forgotten, but they were entirely left behind. 

Resonance Introduced 
One of the methods used for obtaining bass was to intróduce 

resonance, sometimes in the audio coupling devices, sometimes in 
the loudspeaker, sometimes in both. Again, the tuned circuits 
were made so selective that nothing but the bass came through. 
And to emphasize the bass at the expense of the high fre- 
quencies by-pass condensers were put across the line here and 
there to make certain that there should be plenty of boominess 
in the output. 

What was the result of all this nonsense? Good quality ac- 
cording to the converts to the new gospel, and the converts 
included practically everybody interested in radio. Attrocious 
and unintelligible quality according to those who knew the dif- 
ference between good and bad. 

Why is the quality. attrocious? Because the reproduction is 
obviously distorted by the accentuation of the bass at the ex- 
pense of the high. Because all who listen to the stuff, and who 
are not laboring under the delusion of the new gospel, can tell 
that there is no semblance between the original and the repro- 
duction. Because sveech is practically unintelligible. 

Troubles From Low Notes 
When the output tubes of the amplifier are large enough to 

sustain the low notes, the receiver becomes a nuisance in the 
neighborhood. The bass notes can be heard for a city block or 
through several apartments. The building and the air become 
saturated with booms which drive neighbors to distraction. It 
is largely because of this that authorities in many places have 
taken steps to curtail the use of radio and to limit the power 
used. 

When the output tubes are not capable of sustaining the low 
notes there is serious overloading in addition to the bass racket, 
and overloading is not conducive to good quality. Neither is it 
soothing to the nerves of those forced to listen to the noise. 

If the low notes cannot be had in their true proportion to the 
high and middle notes it is by far better to suppress them be- 
cause their absence will not be noticed so quickly as their 
presence in unreasonable volume. The listening qualities will 
be much more enjoyable when there is only a small proportion 
of bass power than when there is too much of it. 

When the bass is present in the correct amount there is no 
question that it is desirable, and that it adds considerably to 
the value of the reproduction, but when the bass effect is pro- 
duced by resonance of some kind it becomes intolerable. The 
general level of the output may be such as just to load up the 
power amplifier tube on the low notes, but due to some 
resonance, say at 120 cycles, the level at that frequency may be 
four tithes as great as it should be. Whenever the signal con- 
tains a note of this frequency, or a note differing but little 
from it, the loudspeaker will respond excessively and the ex- 
cessive response will be sustained for a longer period than the 
duration of the same note in the original. The result is inter- 
ference with notes of other frequencies which are sounded im- 
mediately after the 120 -cycle note. The effect will be the same 

as that of ringing of bells which are not damped, except that 
the degrees of the din will be somewhat less. 

Excessive Selectivity 
Another way in which the bass is accentuated is by making 

the receiver excessively selective. All the side bands carrying 
the high and the middle audio frequencies are subdued in the 
selecting devices and only the bass notes will come through. 
The manufacturers of such receivers point with pride to the 
marvelous selectivity, and at the same time boast that there is 
no side band cutting. The two claims are equivalent to saying 
that there is perfect side band cutting without any side band 
cutting at all. Just how much entertainment is there in repro- 
duction which makes it impossible to understand what a speaker 
is saying without supplying 90 percent of the intelligibility by 
the imagination? Just how much entertainment is there in a 
quartette in which only the basso is audible? How much en- 
tertainment is there in a reproduction of an orchestral selection 
when only the bull fiddle and the bass drum can be heard? 
Fancy listening to Josef Hoffman playing a piano classic when 
only the notes on the lowest octave are audible ! No doubt 
many would rave about the sounds heard just because a great 
artist was at the piano! 

It is fortunate that most receivers in use are so constructed 
th..t great accentuation of the bass notes does not occur. Their 
efficiency on the ldw notes is confined largely to the imagination 
of the listener, a result of skillful propaganda. Even the modern 
coupling transformers are quite ineffective on notes below 100 
cycles. Resistance couplers are also such as to cut off on the 
low notes, although not to the same extent as the transformers. 
Speakers contribute to the same suppression of the low notes. 

Not All Deficient 
However, not all receivers are deficient on the bass notes. 

There are entirely too many which have a greater efficiency on 
the low notes than technical excellence demands. There are 
too many receivers in which audio resonance around 100 cycles 
is resorted to, in which box resonance is introduced in the 
speaker, in which excessive selectivity gives the illusion that true 
bass note reproduction is realized, in which by-pass condensers 
are used td eliminate those high frequencies which the selector 
failed to suppress. And these are the receivers which are heard 
booming for blocks around, which shakes the windows and floors 
in apartment houses, which cause the neighbors to complain to 
city health authorities, which keep people awake long after the 
time that they should have gone sound asleep. 

The physical limitations of the loudspeaker make it imprac- 
tical to operate a receiver which is exceptionally efficient on the 
bass notes. Any speaker is designed with a definite limit to the 
swing of the armature. This limit determines the amplitude of 
the vibration on the low notes. Suppose it is only one eighth of 
an inch. For a sound frequency of 100 cycles this may be 
enough. But suppose the amplifier is capable of amplifying 
strongly down to 16 cycles. The swing of the armature for the 
same intensity of sound would be about six times as great as 
the swing at 100 cycles. It is obvious that if the speaker works 
near the limit at 100 cycles it will be greatly overloaded at 16 
cycles. The armature will hit the pole pieces or the buffers 
long before the peaks of the movement are reached. The 
speaker will rattle tremendously and no clear signals can be re- 
ceived. 

The rattling obviously begins on frequencies much higher than 
16 cycles. If it only rattled on 16 cycles no serious difficulty 
would arise because a 16 -cycle frequency is rarely transmitted. 
Frequencies between 100 and 30 cycles are frequent and there- 
fore there would be much rattling. It would be especially 
severe if there were a resonance peak in this range, for at that 
peak the signal amplitude would be many times greater than the 
limits of the speaker will stand. 

Avoiding Rattling 
In order to avoid rattling on the low notes it would be neces- 

sary to turn down the volume so low that the sounds in the 
middle register would not come through audibly at all. 

Obviously it is not necessary to have a circuit capable of 
amplifying as low as 16 cycles, or even 30 cycles. There are only 
two or three notes on the piano which come below 30 cycles 
and no bass voice will come near 30 cycles. We need an ampli- 
fier which will handle frequencies down to 30 cycles with fair 
volume and which will cut off sharply at that point so that fre- 
quencies around 20 cycles do not come through at all. If such 
an amplifier could be designed there would be no need of pro- 
viding large swing limits of the armature of the speaker since 
the armature never would be excited at these low frequencies. 

Unfortunately, it is not simple td design such an amplifier. 
Cut-offs usually are not sharp. If the amplifier is made to 
amplify at 60 cycles as required by true reproduction, it would 
also amplify at 30 and at 16 cycles. 
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WNYC CARRIES 

WAVE FIGHT TO 

HIGHEST COURT 
.Washington. 

Joseph A. Devery, Assistant Corpora- 
tion Counsel of the City of New York, 
has petitioned the Supreme Court for a 
writ of certiorari on behalf of WNYC, 
the broadcasting station owned by the 
City of New York. This action is an 
appeal from a decision of the Court of 
Appeals of the District of Columbia, 
which court upheld the Radio Commis- 
sion in denying WNYC full time on the 
570 kc channel. This wave is now shared 
with WMCA of New York. 

Contrary to its position taken in the 
WGY case which is now awaiting the 
decision of the court, the Commission 
contends that the Supreme Court has no 
jurisdiction over the controversy, since 
the judgment of the Court of Appeals is 
purely administrative and therefore not 
subject to review. 

Different Than WGY Flea 

The brief points to the WGY case and 
states that "on the argument this court, 
after hearing petitioners on the question 
of the court's jurisdiction, stated that it 
did not desire to hear respondent's coun- 
sel." 

Despite the lack of jurisdiction in the 
Supreme Court the brief declares that the 
petitioner is not left without a remedy 
since it may bring a suit in equity in a 
district court to enjoin the Commission 
from enforcing its order. 

Property Right Alleged 

Prior to September 11th, 1928, WNYC 
had been operating on a frequency of 570 
kilocycles with unlimited time, but on 
that date the Commission announced the 
reallocation of all broadcasting stations. 
Under the reallocation WNYC was given 
the same power, frequency and call let- 
ters, but was required to share time with 
WMCA, which was assigned the same 
frequency as the petitioner. 

The petitioner appealed to the Court of 
Appeals, raising the contention that the 
order of the Commission amounted to 
taking of its property without due process 
of law in violation of the Constitution. 

Five Vacated Places 
Filled on RMA Board 

The following resigned from the board 
of directors of the Radio Manufacturers 
Association : Vern W. Collamo -e, for- 
merly of Philadelphia ; George C. Furness, 
of New York ; A. J. Carter, of Chicago; 
Major H. H. Frost, of New York, and 
Jesse B. Hawley, of St. Charles, Illinois. 

Mr. Furness will continue as chairman 
of the statistics Committee. Major Frost 
also will continue as chairman of the mer- 
chandising Committee, and Mr. Hawley 
as chairman of the Show Committee. 

To fill the five vacancies the directors 
elected unanimously A. T. Haugh, of 
Rochester, former president; Fred D. 
Williams, of New York ; E. N. Rauland, 
of Chicago ; James M. Skinner, of Phila- 
delphia, and Arthur C. Kleckner, of Ra- 
cine, Wisconsin. 

KYW and KNBR 
Appeal Cases 

Washington. 
Appeals from decisions of the Federal 

Radio Commission were filed in the 
Court of Appeals of the District of 
Columbia by the Westinghouse Electric 
and Manufacturing Company and John 
Ulrich, the owner of a station in Mem- 
phis, Tenn. 

The Westinghouse appeal requests that 
the court issue a stay order against the 
decision of the Federal Radio Commission 
regulating its time limit and require the 
Commission to allow the company to op- 
erate KYW, located at Addison, Du Page 
County, Illinois, at 1,020 kilocycles on a 
power of 10,000 watts between the hours 
of 6 a. m. and 3:30 a. m. 

The appeal also asks for the right to 
use the old apparatus of KYW in the 
event of interruptions in the service of 
the new 10,000 -watt station due to storms 
or other causes. This service is asked 
for on the same frequency at 5,000 watts 
and without the restraints imposed upon 
the station by its license. It is also asked 
that no license be allowed to issue from 
the Commission to other parties on this 
particular frequency. 

NEW FIELDS AID 

BATTERY SALES 
b1 'hile certain new uses for B batteries 

have come into existence of late, the 
battery -operated radio receiver is by far 
the largest and most important B battery 
user, and from all present indications will 
continue to be so for a long time to come, 
according to a recent survey compiled by 
E. E. Horine, of National Carbon Com- 
pany. 

Well over half of the battery -operated 
receivers are in towns and cities, the re- 
mainder being on farms and in rural com- 
munities where central station power is 
lot available, the survey developed. Mr. 
3orine said : 

"The rural market is running the city 
market a close second and is gradually 
gaining on it." 

The talking moving picture theatre is 
the largest of the non -radio users of B 
batteries. This market is growing rapidly. 
Additional theatres are being wired for 
sound almost daily, and practically all 
such theatres use B batteries. 

Automobile radio and radio installations 
aboard pleasure boats are other uses 
which may develop a large demand for 
B batteries. 

Police radio patrol systems are being 
adopted by certain of the larger munici- 
palities. Each radio -equipped squad car 
requires three or four 45 -volt B batteries 
and renewals must be made at compara- 
tively frequent intervals because of the 
almost continuous nature of the service. 

Aircraft radio is still in its infancy, but 
gives promise of growing to important 
proportions in time. Battery -operated 
beam and beacon receivers as navigation 
aids already are being used by commer- 
cial air transport companies, and it re- 
quires no great stretch of the imagina- 
tion to visualize the air of the future 
congested with privately owned planes, all 
radio equipped to give traffic signals and 
to aid in landing. 

WISCONSIN AIRS 

PLEA TO BOARD 

FOR ITS QUOTA 
Washington. 

Declaring that Wisconsin is "indisput- 
ably below her quota in broadcasting fa- 
cilities," the delegation of Representatives 
from that State appeared before the Fed- 
eral Radio Commission and demanded a 
just share of channels in proportion to its 
population. 

Representative Charles A. Kading of 
Watertown, spokesman of the delegation, 
declared the State is the thirteenth largest 
in the Nation, yet it does not have a 
cleared or national channel. On the basis 
of its population, he said, it is "unques- 
tionably entitled to one of these chan- 
nels." He said also that it is under its 
quota as to regional channel assignments, 
but has its numerical share of "local" 
channel assignments. 

No Application Filed 
The Vice Chairman of the Commission, 

E. O. Sykes, pointed out that no station 
in Wisconsin yet has applied for one of 
the eight cleared channels allocated to the 
fourth or middle western zone, and for 
that reason the State has never been ac- 
corded such a facility. 

The radio law, he declared, provides 
that the Commission shall distribute fa- 
cilities among the States and zones only 
in so far as there are applications. 

Representative William H. Stafford, 
Milwaukee, declared the broadcasting sit- 
uation in Wisconsin "is serious." By 
recent actions in assigning other stations 
to the 620 kilocycle regional channel now 
used by Station WTMJ, operated by The 
Milwaukee Journal, in Milwaukee, he de- 
clared that reception of this station even 
within the city itself has been "mushed 
up." Chicago, he declared, has been given 
the bulk of the radio facilities of the 
fourth zone, while Wisconsin has been 
"slighted." 

Chicago No Reason 
"It is matter of a local self-government," 

said the Congressman. "Just because Mil- 
waukee is only 85 miles from Chicago is 
no reason why it should be interfered 
with in radio facilities." 

The Chairman of the Commission, Ira 
E. Robinson, suggested that Wisconsin 
might obtain a cleared channel assign- 
ment if it applied for one of the cleared 
channels now assigned to Chicago, accord- 
ing to The United States Daily. WTMJ 
has not sought a cleared channel accord- 
ing to the prescribed procedure of apply- 
ing for one used by another fourth zone 
station, but has suggested that the Com- 
mission increase the number of cleared 
channels from 40 to 50, by reducing the 
separation between regional channels. 

NEGRO REQUEST DENIED 
Washington. 

Application of the Kansas City Ameri- 
can, Inc., of Kansas City, Mo., a Negro 
publication, to erect a new broadcasting 
station to be devoted entirely to the trans- 
mission of programs bearing upon the 
welfare of the Negro, was denied by the 
Federal Radio Commission. 

TRIAL SUBSCRIPTION, 8 WEEKS, 
$1.00. Send $1 and we will send you 
Radio World for 8 weeks, postpaid. 
RADIO WORLD, 145 West 45th St., 
N. Y. City. 

www.americanradiohistory.com



March 8, 1930 RADIO WORLD 19 

SLANDER BILL 

INTRODUCED IN 

TEXAS SENATE 
Austin, Tex. 

A bill defining slander by radio has been 
introduced in the Legislature by Senator 
Williams. 

The bill states that present laws are in- 
adequate to protect citizens from libelous 
and slanderous statements by unscrupu- 
lous persons in speaking over the radio, 
and that persons in charge of broadcast- 
ing stations are not made responsible by 
existing laws for libelous and 'slanderous 
statements. 

Ìt provides that it shall be unlawful for 
any person to circulate, and for the owner 
or person in charge of any broadcasting 
station to permit any person to circulate, 
by words spoken over the radio of such 
station, a verbal defamation, the state- 
ment conveying the idea of either : 

1. That the person to whom it refers 
has been guilty of some penal offence ; 

or 
2. That he has been guilty of some act 

or omission which, though not a penal of- 
fense, is disgraceful to him as a member 
of society and the natural conclusion of 
which is to bring him in contempt among 
honorable persons; or 

3. That he has some moral vice, or 
physical or mental defect or disease which 
renders him unfit for intercourse with re- 
spectable society and such as should cause 
him to be generally avoided; or 

4. That he is naturally of bad or infa- 
mous character; or 

5. That any person in public office or 
candidate therefore is dishonest and there- 
fore unworthy of such office, or that 
while in such office he has been guilty of 
some malfeasance rendering him unworthy 
of the place. 

The legal difference between libel and 
slander is that libel is committed by print- 
ing or writing and slander by word of 
mouth. 

Sykes Is Queried 
On His Son -In -Law 

Washington 
When Commissioner Eugene O. Sykes 

appeared before the Senate committee on 
the Couzens bill he was questioned about 
a letter sent out by Thomas Stevenson, 
soliciting broadcasters to subscribe for a 
radio syndicate service conducted in 
Washington by Stevenson. 

"Are you acquainted with Thomas 
Stevenson?" asked Senator Couzens. 

"I am," was the reply. "He is my son- 
in-law." 

Chairman Couzens read into the record 
a circular letter offering the Stevenson 
service to broadcasters, in which it was 
stated that broadcasters could be "tipped 
off" on matters before the Commission in 
the interest of the broadcasters. 

"Certainly I know no way of tipping 
off," Commissioner Sykes said, replying 
to Chairman Couzens. "I'm very careful, 
because he is my son-in-law, not to do 
it." 

Senator Dill (Dem.), of Washington, 
declared he knows Mr. Stevenson well, 
and that the letter was "simply a high 
pressure sales argument." Senator Wheel- 
er interposed that he thought Mr. Steven- 
son had used "unfortunate language." 

Porto Rico -Cuba 
Radio is Begun 

Opening of direct communications by 
radio telegraph between Cuba and Porto 
Rico has been announced by W. A. Win- 
terbotham, vice-president of R.C.A. Com- 
munications, Inc. The terminals of the 
circuit are at San Juan, Porto Rico, and 
Santiago de Cuba. The rate between San 
Juan and Santiago de Cuba is 32 cents a 
word. The deferred rate will be one half 
as much. The rate between Porto Rico 
and other Cuban cities will be the same. 

STATE TAX ON 

SETS OPPOSED 
Charleston, S. C. 

J. Gilmore Smith, president of the 
Charleston board of trade, telegraphed to 
Dowell E. Patterson, member of the 
South Carolina house of representatives 
from Charleston county, a protest against 
the bill that would impose a $2.50 tax on 
radios. Mr. Smith acted upon a resolu- 
tion of the board of trade. 

The bill now in the legislature would 
impose a tax of $2.50 on each radio in 
use within the state, the fund accumulat- 
ing from the tax to be applied to the state 
tuberculosis hospital. 

Mr. Smith's telegram follows: 
"By resolution, Charleston board of 

trade, vigorously opposes house bill 1037 
which would impose an annual tax of 
$2.50 upon each and every radio set in use 
in this state. The state should not tax the 
radio sets of thousands of poor families 
in South Carolina, for radio is a social 
medium which means clean entertainment 
and real education. Radio is a vital factor 
in American life. It is swaying and edu- 
cating the world. To some families it is 
the only form of amusement and enter- 
tainment that they have, and it offers 
something which does not take people out 
of their homes. This has immense value, 
especially for young folks. It transmits 
to thousands in this state educational dis- 
courses, such as scientific and generally 
cultural lectures, and innumerable bed- 
time stories for the little ones which are 
doing so much to lighten the burdens of 
mothers in a multitude of households. 
We urge that you and the other members 
of the Charleston delegation actively op- 
pose the passage of this measure." 

AIR BLACKMAIL 

CHARGE LAID TO 

KWK'S OWNER 
Washington. 

Charges of "radio blackmail" and in- 
timidation by alleged threats to broadcast 
"false, abusive, derogatory or misleading 
matter" from his station, were lodged 
against Thomas Patrick Convey, owner of 
KWK, at St. Louis, by I. C. W. Benson, 
treasurer of the Missouri Broadcasting 
Corp., operators of WIL, also of St. Louis, 
at a hearing before the Federal Radio 
Commission. 

A formal complaint, preferring these 
and other charges, was submitted at the 
hearing on the application of WIL for an 
increase in power from 100 watts to 1,000 
watts, and a change to the 1,350 kilocycles 
from which channel it seeks to dislodge 
KWK, operated by the Greater St. Louis 
Corp., a 1,000 watts power on the 1,350 - 
cycle channel. 

Cites "Victims" 
In the brief it was charged that Mr. 

Convey, in the past year, has been guilty 
of the alleged practices. Not alone have 
they been against individuals, but against 
agents of the St. Louis American Base- 
ball Club, the St. Louis "Globe -Democrat," 
and other companies or corporations, says 
the brief. 

These, it was argued, "constitute a very 
grievous misuse of the agencies and fa- 
cilities awarded to the said station, a men- 
ace to good order and society, and of no 
public use, convenience, necessity or men- 
ace to the social and political welfare of 
the entire community." 

Oral arguments on behalf of both sta- 
tions were presented at the hearing. For 
WIL, testimony was introduced purport- 
ing to show that Mr. Convey did not ex- 
pend large amounts of money for the im- 
provement of his station, while it was 
charged he had advertised to this effect. 

Calls Equipment Unsafe 
Thomas R. McLean, former engineer 

of KWK, testified for WIL, according to 
"The United States Daily." He said, 
under questioning by Herbert Ward and 
W. D. Jamieson, counsel for WIL, that he 
had left the employ of Mr. Convey be- 
cause of "a quarrel," and because Mr. 
Convey wished him to subscribe to certain 
statements respecting the equipment of 
KWK, which he declined to do. The 
KWK equipment, he declared, "to say the 
least, was inefficient and unsafe" when he 
left the station's employ. 

Federation Votes Resolution 
Opposing the Zone System 

Cleveland. 
At the Fourth Annual Convention of 

the National Federation of Radio Asso- 
ciations the radio tradesmen attending the 
convention, some five hundred, unani- 
mously adopted the following resolution : 

"WHEREAS : President Hoover, in his 
last message to Congress, urged that the 
zone system of allocating wavelengths be 
abolished entirely in all its phases, and 

"WHEREAS, it is agreed by broadcast- 
ers, the trade and listeners alike that the 
system is unsatisfactory and impractical, 
be it therefore 

"RESOLVED, by the National Federa- 
tion of Radio Associations that the Fed- 
eral Radio Commission should be given 
full power and authority to assign wave 
channels and power according to public 

interest, convenience and necessity with- 
out respect to any zone arrangement and 
that the zone system be abolished, and 

"FURTHERMORE, it is recommended 
that each individual radio dealer, jobber, 
manufacturer and association write per- 
sonally to his congressman and to all sen- 
ators and representatives from his state 
urging the abolishment of this cumber- 
some system, in view of the fact that this 
question is likely to be brought up in 
Congress in the near future." 

It is the belief of the men within the 
industry that the radio public will be bet- 
ter served in this manner and that a con- 
structive step forward in remedying some 
of the broadcasting evils at the present 
time will be taken by following the plan 
suggested. 
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SYNCHRONIZED WHO and WOC Try 

WAVE SUFFERS, 

REPORTS WGY 
The simultaneous operation of WGY of 

Schenectady, N. Y., and KGO of Oak- 
land, Calif., on the same frequency or 
wavelength during hours of darkness has 
cut down the effective radius of both sta- 
tions fully 80 percent., according to Mar- 
tin P. Rice, manager of broadcasting for 
the General Electric Company, which 
company owns both stations. 

Mr. Rice submitted a statistical report 
to the Federal Radio Commission to in- 
form that body the results of a careful 
investigation on simultaneous operation of 
two stations on the same wavelength. 

WGY and KGO, Mr. Rice explained to 
the Commission, are ideally located to try 
the experiment of operating two stations 
widely separated on the same wavelength. 
The transmitting antenna of KGO is di- 
rective north and south, and the Rocky 
and Appalachian Mountains form an ef- 
fective shield between the stations. 

Used Utmost Resources 
The resources of the General Electric 

Company were used to keep the interfer- 
ence as low as possible. Matched crys- 
tals, duplicate amplifiers, temperature 
control equipment, extreme shielding and 
careful checking were utilized to keep the 
signals of the two stations squarely on 
the assigned frequency. 

The result was that the interference 
created was not as great as would occur 
should each carrier deviate as much as 200 
to 300 cycles. 

Mr. Rice s statistical report covered re- 
ception of WGY prior to November 11th, 
1928, when both stations were put on the 
790 kilocycle channel, and since that date. 
The report shows that while States within 
the immediate vicinity of WGY and KGO 
do not suffer greatly because of the simul- 
taneous operation of the stations at 790 
kilocycles, parts of the country midway 
between complain of increased interfer- 
ence. 

Observer Toured Country 
An engineer -observer, employed by the 

General Electric, toured the country from 
Schenectady to Oakland, California, re- 
turning to Schenectady via the Southern 
and Atlantic States. On this trip, made 
between June and August, 1929, question- 
naire forms were distributed to radio 
dealers, experimenters and set owners 
recommended by dealers in the smaller 
cities, towns and villages. Eighty-six per- 
cent. of the questionnaires were filled out 
by dealers. 

An analysis of these reports shows that 
in New York, Ohio, Indiana, Illinois and 
Iowa, only eight percent. reported poor 
reception from WGY prior to November 
11th, 1928, the date on which WGY and 
KGO began simultaneous operation on the 
same wavelength. Sixty-two percent. have 
found poor reception from WGY since 
November 11th, 1928, and fifty percent. 
reported a hum on WGY since Novem- 
ber 11th, 1928. In the section including 
the states of New Jersey, eastern Penn- 
sylvania, District of Columbia, and Vir- 
ginia, there were no reports of poor re- 
ception prior to November 11th, and no 
reports of poor reception or hum since 
that date. 

Results Elsewhere 

Georgia, South and North Carolina gave 
no reports of poor reception before No - 

1,000 kc Together 
Washington. 

The Federal Radio Commission author- 
ized WHO, Des Moines, Ia., and WOC, 
Davenport, Ia., both owned by the Cen- 
tral Broadcasting Company, to conduct 
synchronization tests between these two 
stations between 2 a.m. and 6:30 a.m., on 
a frequency of 1,000 kilocycles with 5,000 
watts. 

The experiments are authorized for a 
90 -day period, with a view of ascertaining 
the feasibility of operating two stations 
on the same frequency, simultaneously, 
without causing interference. 

CALDWELL AIDS 

FIGHT ON WGBS 
Washington. 

Representatives of WNYC, municipal 
broadcast station of New York, and 
WMCA, also of New York, have appeared 
before the Federal Radio Commission to 
oppose the experimental license granted 
to WGBS on the 600 kilocycle channel. 

Frank D. Scott, attorney for WMCA, 
protested against the assignment on the 
ground that 600 kc is separated from the 
570 kc wave of that station by only 30 kc 
while the commission demanded a 50 kc 
separation. Mr. Scott quoted from an 
affidavit by O. H. Caldwell, of New York, 
a former member of the Radio Commis- 
sion, stating that the assignment of the 
600 kc channel to WGBS "is a move 
toward chaos." Mr. Scott contended that 
the assignment had been made as a re- 
sult of political pressure. 

Edgar Felix, radio engineer of New 
York, appeared to protest on the ground 
that the public objected to the assign- 
ment because of interference with other 
stations, contending that the 30 kc sepa- 
ration was not enough. J. Stewart, rep- 
resenting WCAC at Baltimore also pro- 
tested on the ground that WGBS inter- 
fered with this station, which is also oper- 
ating on the 570 kc channel. 

The case was adjourned to give stations 
WNYC, WGBS and WICC an oppor- 
tunity to be heard. WICC, a Bridgeport 
station, and WMCA had applied for the 
600 kc channel. 

vember 11th, 1928, and fifty-three percent. 
reported poor reception, and forty-three 
percent. recorded a hum since the new 
allocations. 

The rural coverage of KGO, prior to 
November 11th, 1928, consisted of the 
States of California, Oregon, Washing- 
ton, Idaho, Wyoming, Colorado, Utah, 
Nevada and Arizona. In the area includ- 
ing Iowa, Nebraska, Colorado, Wyoming, 
Idaho, Utah, Nevada, Arizona and Texas, 
88 percent. of the reports show good re- 
ception of KGO prior to the date of the 
reallocation : 72 percent. report poor re- 
ception since that time. 

In California no reports of poor recep- 
tion prior to the reallocation date were 
reported and since that time, poor recep- 
tion has been noted by thirty-two percent. 
of those reporting. 

With the exception of those in Cali- 
fornia, eighty-five percent. of the ob- 
servers in the foregoing States report a 
hum on the KGO wavelength and 76.5 
percent. of the California observers re- 
port a hum since the simultaneous opera- 
tion of WGY and KGO began. 

NBC ACQUIRES 

ROOF THEATRE 

AS BIG STUDIO 
The National Broadcasting Company 

has taken over the entire New Amster- 
dam Theatre Roof in Times Square, New 
York City, and transformed it into a 
broadcast studio' as an addition to its 
quarters at 711 Fifth Avenue. 

By this move the New Amsterdam Roof 
completely loses its identity as a theatre, 
to become the focal point of NBC's coast - 
to -coast networks reaching an audience 
numbered in millions, on the occasion of 
important broadcasts. 

Acquisition of a Times Square studio, 
NBC officials state, is a relief measure 
designed to solve the problem of con- 
gested studios at the Fifth Avenue head- 
quarters. Desire on the part of spon- 
sors to invite guests to witness their pro- 
grams, and a nightly stampede of the 
curious, anxious to see their favorite radio 
performers at work, are mentioned as 
factors prompting the move. Admission 
of the public will be by invitation only. 

$75,000 Spent on Reconstruction 
Engineers and designers of the National 

Broadcasting Company have been at work 
since November transforming the former 
theatre into a radio studio without equal 
in the world. More than $75,000 has been 
spent to date on necessary reconstruction 
and installation of special apparatus, to 
make the Times Square studio the most 
elaborate unit in NBC's chain of program 
facilities throughout the United States. 

Audience accommodations in the audi- 
torium remain essentially as they were, 
but the stage had to be completely rebuilt. 

The six-ton curtain of steel and glass, 
specially sound -proofed, is only one of 
many innovations employed to make the 
new Times Square studio unique in the 
radio world. When this curtain is down, 
an audience of 600 persons may witness 
the entire performance on the stage, with- 
out danger of a single extraneous sound 
penetrating to the microphone. Reversely, 
they could not hear a sound beyond the 
glass curtain except for the battery of 
loudspeakers concealed in the old orches- 
tra pit, on both flanks of the U-shaped 
balcony, and over the proscenium. 

Thirty-two Miles of Wire 
Engineers claim that more than thirty- 

two miles of wire lines now honeycomb 
the former New Amsterdam Roof, linking 
twenty-two microphone outlets in various 
parts of the house and stage with control 
boards on the stage, behind the scenes, 
and up in the former projection booth. 

The old projection room, where opera- 
tors guided the spotlights to follow per- 
formers on the stage, would no longer be 
recognized. This has now become the 
control room, where engineers will work 
the mixing panel and microphone faders 
to blend the sounds from various parts of 
the studio. 

Guests will enter the studio by means 
of elevators in the lobby of the New Am- 
sterdam Theatre on West Forty-second 
Street. Broadcasting artists will take ele- 
vators from the stage entrance on West 
Forty-first Street. Formal opening will 
take place this month. 

WOR EIGHT YEARS OLD 
WOR, of Newark, N. T., owned by the 

Bamberger Broadcasting Service, Inc., re- 
cently celebrated its eighth anniversary. It 
was founded by L. Bamberger & Co., depart- 
ment store. It operates on 5.000 watts and 
is one of the "quality group," the others 
WMAQ, Chicago, WLW, Cincinnati. 

www.americanradiohistory.com



March 8, 1930 RADIO WORLD _ 1 

18 STATIONS ON 

NEW WAVE FOR 

BETTER TUNING 
Washington. 

The eighteen stations specifically ordered 
on new frequencies by the Federal Radio 
Commission in its efforts td put an end 
to crosstalk interference are WFBL, Syra- 
cuse, N. Y.; WTNT, Nashville, Tenn.; 
WLAC, Nashville, Tenn.; KPWF, West- 
minster, Calif.; WCKY, Covington, Ky.; 
WORD, WJAZ and WSOA, Chicago; 
WKBW, Buffalo; KFJF, Oklahoma City; 
KGA, Spokane, Wash.; WJSV, Mount 
Vernon Hills, Va.; KSTP, St. Paul, Minn.; 
WLEY, Lexington, Ky.; WMBO, Auburn, 
N. Y.; WLEX, Lexington, Mass., and 
WSSH and WMAF, Boston, Mass. 

These changes are now in effect. The 
commission ordered them made without a 
hearing as is within its power. 

They are to be distinguished from changes 
in frequencies recommended for 28 clear 
channel stations. These 28 are asked to 
report on the proposed changes promptly, 
as the commission wants to put the plan in 
effect soon. 

The tabulated list of the 18 stations, with 
their power, past and present frequencies, 
and time allotment, follows: 

(A, power ; B, present assignment ; C, new 
assignment ; D, time, see numerals below.) 

A B C D 
WFBL 1000 1490 1360 1 

WTNT 5000 1490 1470 2 
WLAC 5000 1490 1470 3 
KPWF 5-I0 kw. 1490 1490 1 

WCKY 5000 1480 1490 4 
WORD 5000 1480 1490 5 

WJAZ 5000 1480 1490 5 

WSOA 5000 1480 1490 5 

WKBW 5000 1470 1480 1 

KFJF 5000 1470 1480 1 

KGA 5000 1470 1470 1 

WJSV 10000 1460 1460 1 

KSTP 10000 1460 1460 1 

WLEY 100 1420 1370 1 

W M,B O 100 1370 1310 1 

WLEX 500 1360 1410 6 

WSSH 500 1360 1410 7 

WMAF 500 1360 1410 8 
1. Unlimited. 
2. Shares with WLAC. 
3. Shares with WTNT. 
4. Four -sevenths time. 
5. One -seventh time. 
6. Shares with WSCH and WMAF. 
7. Shares with WLEX and WMAF. 
8. Shares with WLEX and WSSH. 

New Corporations 
Happiness Radio Stores-Atty. J. C. 

Schop, 2 Lafayette St., New York, N. Y. 
Blog-Halem, Radios-Atty. O. Marks, 

271 West 125 St., New York, N. Y. 
Chain Auction Syndicate, Radio broad- 

casting-Attys. Moos, Nathan, Imbrey & 
Levine, 110 Williams St., New York, N. Y. 

West Radio Shop, Inc., Englewood, N. 
J.-Atty. Solomon Goldman, Englewood. 

Harkay Radio Co.-Atty. S. Tullman, 
1440 Broadway, New York, N. Y. 

General Radio & Electric Co., Inc., 
Ridgewood, N. J.-Atty. Harry A. Wilder, 
Newark, N. J. 

Hines Autd and Radio Supply Co., As- 
bury Park, N. J.-Attys. Patterson R. 
Pome & Morgan, Asbury Park, N. J. 

Biltmore Radio Sales Corp.-Attys. 
Selzer & Fischman, Spring Valley, New 
York, N. Y. 

Jackson Radio, Inc., Jersey City, radio 
supplies-Atty. M. Townsend, Jr., Jersey 
City, N. Y. 

na<., Penetrate CHANGES MADE 

of Rock INFREQUENCY 

POWER, HOURS 

300 Feet 
Radio waves from a broadcasting sta- 

tion 200 miles away have been found, in 
experiment conducted by the United 
States Bureau of Mines and the Geolog- 
ical Survey of Canada, to penetrate 300 
feet of rock, A. S. Eve of Montreal as- 
serted in a paper read at the annual meet- 
ing of the American Institute of Mining 
and Metallurgical Engineers in New York 
City. One object of the experiment was 
to determine the value of such waves in 
prospecting for underground ore bodies. 

Other tests indicated, Mr. Eve declared, 
that electro -magnetic waves were passing 
through 900 feet of rock. As a result of 
these experiments, which were pioneer 
in character, it was concluded, says the 
New York Sun, that Morse signals could 
be sent readily to large areas of a mine 
if those underground were supplied with 
receiving coils and headphones. 

MYSTERY PLAYS 

WIN IN VOTING 
As a result of a recent poll of its listen- 

ers as to the type of dramatic entertain- 
ment preferred, WLTH Players discov- 
ered that mystery plays were the most 
popular form of diversion. In accordance 
with the demand, the WLTH Little The- 
atre Players, who represent the first radio 
little theatre movement, are staging a 
series of mystery dramas written and di- 
rected by Harold Davis Emerson, Ph.D., 
D.D. The plays are presented each Fri- 
day evening at 9:30 P. M over the Brook- 
lyn, N. Y., station Several stations 
throughout the country have written to 
WLTH asking for these plays for future 
broadcasts. 

The WLTH Stock Company is headed 
by three experienced players. Judge Gus - 
tam, made his stage debut during the 
last year of the Augustin Daly Stock 
company, when that organization was 
the peak of the theatrical universe. For 
several years he was under the manage- 
ment of W. A. Brady as the leading man 
of "Way Down East." He was under 
the management of A. H. Woods for ten 
years and was last seen on Broadway in 
Owen Davis' play "Sinners," which had a 
run at the Playhouse. 

Ida Ellis, the leading woman, after a 
stock experience in the Middle West, 
played Kate in "Way Down East" for 
several seasons. Later she portrayed the 
little jockey in "Kerry Gow." She fol- 
lowed this with a role in "The Ninety and 
Nine," and was the featured lead in the 
only motion picture Ella Wheeler Wilcox 
wrote, "Are They Born or Made." This 
was released by Warner Brothers. 

Harold Emerson, author of the mystery 
plays and delineator of the stellar role, 
received his stage training in the Poli 
Stock company in Worcester, Mass., and 
after a successful theatrical career de- 
serted the stage for newspaper work. 
Later he became affiliated with Vitagraph 
in a writing capacity. He went over to 
Warner Brothers when Vitagraph was 
sold to that company and later became 
affiliated with Columbia Pictures. As a 
lecturer on prehistoric America and the 
Mayans, and as a clergyman, Dr. Emer- 
son has won international repute. 

Washington. 
The following authorizations were made 

by the Federal Radio Commission: 
Melvin A. McCollom, Dodge City, Kans., granted construction permit to erect new station on 1,210 frequencies with 100 

watts. 
Herbert Logan Spencer, North Platte, 

Nebr., granted construction permit for station on 1,430 kc. with 500 watts, day- 
light only. 

KFHO, The Radio Station KFH Co., Wichita, Kans., license to cover construc- 
tion permit. Station destroyed by fire. 
To operate on 1,300 kc., 1,000 watts, divid- ing with WOQ. 

KUJ, Columbia Broadcasting Co., Inc., Longview, Wash., license to cover con- struction permit for installing new equip- ment, operate on 1,500 k.c., 100 watts power, dividing with KVEP half-time. 
WGBS Permit Extended 

WGBS, Gen. Broadcasting System, Inc., Astoria, L. I., license renewed only until decision in this case is reached (but not to exceed 60 days), on 600 kc. experimen- 
tally. 

KTBS, S. R. Elliott and A. C. Steere, Shreveport, La., license until decision is reached (but not exceeding 60 days). 
WIBU, William H. Forest, Poynette, 

Wis., construction permit to move trans- mitter and studio from Poynette to Madi- 
son, Wis.; change equipment and increase daytime power from 100 to 250 watts. 

WSYR, Clive B. Meredith, Syracuse, 
N. Y., construction permit to change loca- tion of transmitter and studio locally in Syracuse, and increase power from 250 to 500 watts, install new equipment and con- solidate with WMAC. 

WMAC, Clive B. Meredith, Cazenovia, 
N. Y., construction permit to change lo- cation of studio and transmitter from Cazenovia to Syracuse; change equip- ment, install crystal control and increase power from 250 to 500 watts, and con- solidate with WSYR. 

WCDA on 1350 kc 
WGAL, WGAL, Inc., Lancaster, Pa., construction permit to move transmitter 

locally, change equipment and increase 
power from 15 to 100 watts. 

WCDA, Italian Educational Broadcast- ing Co., New York City, license to cover construction permit for new 1 -kw. trans- mitter, 1,350. kc., 250 watts, divides with 
KWBQ, WMSG and WBNY. 

WEHS, Victor C. Carlson, Evanston, 
Ill., special authorization to temporarily 
use transmitter of WHFC. 

The following cases were set for hear- ing but applicant's failed to respond, and default orders have been entered: 
KUT, Wm. C. Church, Austin, Tex., 

involving assignment of license. 
KGDR, Wm. C. Church, San Antonio, 

Tex., license 1,500 kc., 100 watts, unlimited 
time. 

Other Dispositions 
WSOA, Radiophone Broadcasting Corp., 

Chicago, modification of license 970 kc., 5 
kw., limited time sharing with WORD. 

WORD, People'sPulpit Assn., Chicago, 
Ill., modification of license 970 kc., 5 kw., 
limited time sharing with WSOA. 

New, Knoxville Broadcasting Corp., 
Knoxville, Tenn., C. P. 970 kc., 100 watts, 
unlimited time. 
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ALL MEMBERS 

OF THE BOARD 

ARE APPROVED 
Washington. 

President Hoover renominated the five 
members of the Federal Radio Commis- 

sion, Ira E. Robin- 
son, West Virginia; 
Eugene O. Sykes, 
Mississippi ; Harold 
A. Lafount, Utah; 
Charles McK. Saltz- 
man, Iowa, and Will - 

1. E. Robinson 

H. A. Lafount 

E. O. Sykes 

Chas. McK. Saltzman 

W. D. L. Starbuck 

iam D. L. Starbuck, 
Connecticut. The 
Senate confirmed all 
except Mr. Starbuck 
without delay, but 
held up his confirma- 
tion. However, he 
was soon confirmed, 
too. 

Objection to Mr. Starbuck was voiced 
by Senator Wheeler of Montana. It was 
said Senator Wheeler wanted to ascer- 
tain if Mr. Starbuck had been instrumen- 
tal in having a vacancy filled in the 
Board's counsel staff by consultation with 
Lawrence Richey, a secretary to President 
Hoover. Mr. Wheeler said that unless 
Mr. Richey, whom he termed the Presi- 
dent's "detective secretary," kept his 
hands off the Radio Commission there 
would be an investigation that would be 
irritating to the White House. 

Senator Couzens, chairman of the com- 
mittee which reported the nominations, 
had advised the President that as a com- 
munications commission might be estab- 
lished within a year it would be advisable 
to continue in office the present radio 
board. 

"The President did not tell me what he 
was going to do," remarked Mr. Couzens. 
"The President never does." 

Literature Wanted 
THE names and addresses of read- 

ers of RADIO WORLD who 
desire literature on parts and sets 
from radio manufacturers, jobbers, 
dealers and mail order houses are 
published in RADIO WORLD on re- 
quest of the reader. The blank at 
bottom may be used, or a post card 
or letter will do instead. 

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

I desire to receive radio literature. 

Name 

Address 

City or town 

State 

R. Spencer, P. 0. Box 594, City Hall Station, 
New York, N. Y. 

H. Fuller, 1203 James St., Seattle, Wash. 
E. Christianson, 1943 So. L St., Tacoma, Wash. 
Al's Radio Shop, 207 Tillary St., Brooklyn, N. Y. 
C. L. Mauritius, 446 -11th Ave., San Francisco, 

Calif. 
Adolf Massman, 5938 Rice St., Chicago, Ill. 
V. M. Rachau 209 Fairmount Ave., Sunbury, Pa. 
Carl E. Colander, 23 Stowe St., Jamestown, N. Y. 
Geo. F. Middlebrook, 1873 Stratford Ave., ridge - 

port, Conn. 
R. L. Ballard, Route 1, Box 97, Healdsburg, Calif. 
Philip Harvey, 528 S. Center St., Terre Haute, 

Ind. 
Jay Fisher, 2420 Townsend, Detroit, Mich. 
R. A. Warner, 2908 Euclid Ave., Cincinnati, Ohio. 
Mike Margolio, 876 Bryant Ave., Bronx, New 

York City 
D. Van Lenten, 394 E. 18th St., Paterson N. J. 
Delmer Bucari, 520 Breck St., Scranton, Pa. 
Stanley Tipping, 677 Gladstone Ave., Toronto 4, 

Can. 
E. A Clayton, 602 River Ave., Lakewood, N. J. 
Julius Solomon, 3421 So. Harwood, Dallas, Tex. 
J. W. Tackett, 429r/a No. "C" St., Muskogee, 

Okla. 
Francis Evans, 18 Spencer Place., Garfield, N. J. 
C. O. Weltmer, Rush Center, Kans. 
Al. LeGrand, 197 West 4th St., St. Paul, Minn. 
L. A. Bodenbofer, Route 1, lox 177, Sequim, 

Wash. 
Andrew Onhauser, Gen'l. Del'y., Rama, Sask., 

Canada. 
W. F. Davis, Van Vleet, Miss. 
Edw. F. Knight, P. O. Box 1535, Indianapolis, 

Ind. 
J. Robert Chandler, Arcade Box No. 1004, Los 

Angeles, Calif. 
C. E. Franke, 132 Pius St., Pittsburgh, Pa. 
K -S Radio Laboratories, Knight Studio Bldg., 

Middleboro, Ky. 
Mrs. Helen M. Putty, 315 W. 2nd, Little Rock, 

Ark. 
Claude W. Valentine, 1046 E. 39th St., Los An- 

geles, Calif. 
David H. McDonald, 3503 W. 65th St., Chicago, 

Ill. 
Geo. E. Sharp, 523 Boston Block, Minneapolis, 

Minn. 
Edward J. Darone, 143 W. College Ave., York, 

Pa. 
Frank J. Albrecht, 2704 N. Rampart St., New 

Orleans, La. 
Charles Best Jr., Silver Grove, Ky. 
H. S. Shakelford, Jr., c. o. Crescent Drug Store, 

Wynnewood, Okla. 
Harry J. Schneider, 6115 Edmund St., Philadel- 

phia, Pa. 

Kent Announces 
Fourth Audition 

The fourth national audition for ama- 
teur singers between the ages of 18 and 
25 has been announced by the Atwater 
Kent Foundation of Philadelphia, sponsor 
of these nation-wide contests to pick out 
the best male and female voices. 

This year the audition will begin in 
early May, instead of in August as in 
former years. The earlier beginning is 
to permit local contests to be held in a 
greater number of communities. The 
total prizes offered amount to $25,000 in 
addition to various scholarship in recog- 
nized musical conservatories for ten of 
the winners. These will be heard from 
the WEAF studios in New York in De- 
cember. 

PROGRAMS SKIP 

ABOUT COUNTRY 

IN CHAIN'S ART 
By O. B. HANSON 

Have you ever wondered what makes it 
possible for a radio program to skip 
smoothly from city to city, hundreds of 
miles apart? Doesn't it stir your imag- 
ination to sit comfortably in your own 
home, and listen to voices in New York 
and Chicago talk intimately to you as 
though you were all together in the same 
room? 

This is to explain how the National 
Broadcasting Company accomplishes such 
things ; how it links its studios in New 
York, Chicago, Washington, and San 
Francisco into one giant stage for your 
entertainment. 

At this moment in New York, in the 
biggest studio of them all, called the "Ca- 
thedral studio" is Curt Peterson, the an- 
nouncer. At his elbow is the little black 
box found in every studio, with a flip 
switch at either end and a row of little 
buttons with a light like a telephone 
switchboard above every button. 

Picture at Finger Tips 
Any studio in the NBC building can be 

connected at will through a central con- 
trol room downstairs, where the chief en- 
gineer sits at a master control board like 
the console of a concert organ. There at 
his finger tips he sees a complete picture 
of the networks in little colored lights, 
and from this console radiate the thou- 
sands and thousands of miles of telephone 
wire going out to every station in the 
NBC System. 

Before Curt Peterson flips his switches 
or presses buttons, a careful process of 
connecting and switching down in the cen- 
tral control room, and in Chicago, too, 
has been going on an hour before the 
program starts. Technical experts that 
you never hear about take care of these 
details. All programs do not originate in- 
side a studio. You have listened many 
times to dance orchestras in different ho- 
tels and football broadcasts and inaugura- 
tion ceremonies and the like. 

Place Doesn't Matter 
But Curt Peterson doesn't care where 

the program comes from. That's for the 
engineers to worry about days ahead of 
time. All he cares is whether the pro- 
gram is inside or out. A flip switch on 
the little black box controls that. 

Just a word more to give you an idea of 
the split-second precision that is neces- 
sary so as not to keep you waiting. 
Haven't you ever marveled at the smooth 
and casual way your programs jump from 
place to place? 

First of all, Peterson has a pair of ear- 
phones which he plugs into the little black 
box. That way he can listen to any pro- 
gram in any one of the eight NBC stu- 
dios here, or any program from outside 
that happens to be coming in at that 
time. 

Just before a program goes on the air 
from here, Peterson listens to the last of 
the program ahead of it, and knows that 
the instant it signs off a light will flash 
on the black box telling him that it is his 
turn. 

In the same way, they listen in Chicago. 
and are prepared for the light to flash on 
the black box there the instant it does. 
Peterson, by the same token, may listen 
while Chicago holds the floor, and know 
just when the light is about to flash. 
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Disagrees with DeForest on Pentode 
IN your February 22d issue Dr. Lee De - 

Forest claims that the new pentode 
tube, announced by the Ceco Com- 

pany, is nd better than the ordinary tri- 
ode or the screen grid tube. 

DeForest states that, though the tube 
might have been adaptable back in 1917 
or 1918, it is useless today, that the tube 
would be used as an audio amplifier to 
supplant the 245 or 250 power tubes now 
in use, that it is primarily a direct current 
tube, that the cost of production would be 
prohibitive, that the reduction of radio 
frequency tubes would affect the selec- 
tivity of the receiver in which these tubes 
are used by the reduction of the tuned 
circuits, and that the high vacuum needed 
in these tubes would be hard to obtain in 
a large number of tubes which must be 
necessarily uniform. 

He says that the tube is old and that 
dusting off the nameplate and putting it 
on the market might be stimulus for 
weakening the trade. 

The tube is a new product, newer than 
the screen grid tube which was produced 
before the pentode, in 1917. He seems to 
be under the impression that the tube is 
an audio amplifier, whereas it is really a 
radio frequency amplifier and detector. 
He also wrote that the tube was for direct 
current only and could be used in portable 
and farm receivers. The tube is really an 
AC radio frequency amplifier which 
should be used with a high plate voltage 
of 180 to 250 and the filament consump- 
tion is 1.75 amperes. 

According to him, the cost and manu- 
facturing difficulties would be great and 
it would be practically impossible to pro- 
duce a great number of tubes with any 
degree of accuracy. The high vacuum 
which he said would be so hard to pro- 
duce should not be difficult with the high 
vacuum now produced with new pumps 
made by Westinghouse engineers. Ac 
far as the cost is considered, large prodi'r- 
tion methods now in use will bring the 
tubes to the same prices as for the 224 
type. 

The talk about lessened selectivity be- 
cause of the loss of one tube and its as- 
sociated tuning circuit is unconvincing. 
He must have heard of the Vreeland or 
Somersalo tuners developed years ago 
which use the entire tuning system be- 
tween the antenna and the grid of the 
first tube. 

If there were only one tube used in the 
radio frequency amplifier the selectivity 
would not be changed. 

It is really an asset to have the tuners 
out of any circuit which handles plate 
and grid voltages and I might mention 
that the radio market is represented with 
this kind of tuners as well as with the 
other more popular kinds. 

The amplification of this new tube is 
greater than that of the 224. This is pos- 
sible because of the use of a screen grid 
around the cathode and filament assembly 
which, when supplied with a positive po- 
tential, breaks up the cloud of electrons 
about the cathode and allows the passage 
of electrons which would otherwise not 
be able to penetrate clear through the 
cloud. In all other respects the tube is 
the same as the four -element tube, but, 
of course, higher voltage must be applied 
to the elements. 

LYNNE P. WATERMAN, 
Detroit, Michigan. 

* * * 

Just Ordinary 
SOME readers write in, saying your 

magazine is very poor, others saying 
that it's great, so I thought you 

wouldn't mind getting a letter telling the 
truth. Like most things in this life, there 
is nothing spectacular about RADIO WORLD. 
It isn't very good, it isn't very bad, it's just 
ordinary. You don't print enough news, 
sometimes. Other times you print too much. 
The same is true of technical articles. Noth- 
ing is done superlatively well by you, noth- 

Forum 
ing atrociously bad. Keep up the indiffer- 
ent work. I'll spend 15 cents a week to 
read your weekly provided it doesn't get 
much worse. WILL BROOKS, 

Huntington, N. Y. 
* * * 

Advantages of Home-Builts 
SOME time ago there appeared in your 

publication an article in which you 
were advised to leave off the tech- 

nical stuff, with the statement that such 
articles were not desired any more-that 
home-made radios were a thing of the 
past. 

Home -built radios will never be a thing 
of the past, and technical articles (if not 
too much so) and hook-ups are the only 
part of radio magazines that interest me. 

It is with regret that I have watched 
the loss of interest in radio hook-ups by 
amateurs. This seemed to start about the 
time of the introduction of the AC cir- 
cuits. But I don't know why. . It seems 
to me that the possibilities of the AC cir- 
cuits are at least on a par with the DC. 
Maybe it was the added expense neces- 
sary for the AC outlay. But with very 
few exceptions the AC radio can be made 
to do everything the old battery set did- 
and a few things besides. 

I am not what would be termed an ex- 
pert, but I have tried the majority of the 
circuits that have appeared from time to 
time in RADIO WORLD and "Radio News"- 
about the only remaining magazines con- 
taining "hook-ups," etc. Anyone with 
sufficient knowledge and patience can 
build a set out of good parts that will 
compare favorably with factory sets that 
cost no less. The advantage is in knowing 
it is your handiwork and that you may 
service it intelligently, putting in refine- 
ments and making such changes as suit 
your fancy. 

One thing that I don't think that I ever 
remember of seeing in any magazine-the 
using of a series filament in AC circuit. 
My filament transformer didn't have a 
large enough capacity to run the number 
of 227s that I desired to use, but I had a 
5 -volt winding I wasn't using. I found 
this solved my filament exactly. I didn't 
have to overload the filament transformer 
and get excellent results. 

C. W. McCOMAS. 
* * * 

It's a Play -jure 
AN ardent radio bug, fan, nut, or what 

will you, I buy and read with avidity 
every radio publication on the stand. 

From my viewpoint RADIO WORLD is by 
far the most comprehensive of the lot. 
I have gotten from its pages in the past 
year more good, solid information than 
from all of the balance combined; it is 
technical without being overly so ; the 
contributors seem to think lucidity equally 
as important as algebraic equations; there 
is just enough news intermixed to bal- 
ance the reading; and last, but not least. 
there is a noticeable absence of "gyp" 
ads. No. thanks. I don't smoke. 

Now relative to the letter in recent issue 
over the signature of Joseph Henkin. I 
fully believe that 99 per cent of your 
readers are interested in the different cir- 
cuits you publish. I love to dabble in 
experimental realms; love to gather 
equipment and see it grow under my 
efforts into something of a highly enter- 
taining nature. I have spent hundreds of 
dollars along that line of endeavor, hav- 
ing built many of the hookups described 
in your columns. Personally I do not 
regret the spending of one cent of the 
amount that has brought me in untold 
pleasure in sets built. 

More than likely from the position he 

holds, he has had technical training and 
is sitting pretty. Fair enough. More 
than likely he is more interested in the 
news and gossip from other stations. All 
right, then, let him subscribe for one, or 
more, of those radio scandal sheets and 
nestle down in a soft chair in front of 
the studio panel. But please, Mr. Editor, 
for the sake of thousands of us, keep 
right on with the instructive stuff. 

ALEX. McLAREN, 
Hollywood, Calif. 

* * * 

Invalid Enjoys the News 
HAVING been a shut-in for almost 

five years and a bed -ridden invalid 
at that, never to walk again, accord- 

ing to physicians, I wish to say a word 
of praise and thank your most valuable 
and entertaining radio magazine, espe- 
cially in behalf of the many shut-ins 
throughout this great land. 

I have seen and read many radio maga- 
zines since I have been an invalid, but I 
find none that comes up to RADIO WORLD, 
especially in the line of news. 

I don't believe there is another pub- 
lication which keeps the public so well 
posted on the activities of the broadcaster, 
Radid Commission and other radio news 
as you do, and news is what the radio fan 
is interested in. I notice you have been 
giving us more news of late. I trust you 
will continue to do so. 

Please let me suggest that you discon- 
tinue so much technical stuff, and instead 
give us more news first place in your 
magazine and on front cover. 

A. F. DAY, 
Sargent, Kentucky. 

* * * 

Give Us More Supers 
LAST Fall you ran a series of articles 

on the Super -heterodyne which in- 
terested me greatly. In some of those 

articles I found answers to many ques- 
tions that had puzzled me for a long time. 
One of these cause of repeat tuning points 
and the so-called image interference re- 
sulting from this effect. Your explanation 
of how to avoid this trouble has already 
been of much help to me. 

I must say that I was disappointed 
when you stopped the series so suddenly. 
I do hope that you will resume the dis- 
cussion on this subject and give us some 
construction articles of both AC and DC 
receivers. I am sure that there are many 
like myself who are watching and waiting 
for more. 

One phase in which I am particularly 
interested is Super -heterodynes using 
higher intermediate frequencies, say 
around 500 kc. In the articles you men- 
tioned many advantages to be obtained by 
using such high frequencies, notably in 
suppressing repeats. 

MILTON SEARLE, 
Chicago, Ill. 

A THOUGHT FOR THE WEEK 
NOTED divine devoted a sermon 
recently to the theme: "How Shall 
We Keep the American Family To- 

gethert" We respectfully suggest that 
anything which will keep the men home 
nights will help the dominie to solve the 
problem-and there's radio, reverend sir! 
Let's see that every family has a set-and 
that it's a worthwhile one. But the kind 
that cuts up and insults our ears with every 
noise known to a maddened imagination 
certainly won't keep the old man moored 
to the homestead. 

TEMPLE BOUGHT OUT 
Leonard C. Welling, President of the 

K. W. Radio Company, Inc., New York, 
representing a syndicate, has purchased 
the assets of the Temple Corporation, 
Chicago. Ill. The syndicate will continue 
operations in the plant. The trade name, 
Temple, will be continued. Welling has 

headquarters in Chicago. 
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Television's Promise 
EVERY now and then we read in the 

press of some one's prophecy re- 
garding the advent of television. 

These articles describe the wonders -to - 
come, of the use of television in ternis of 
entertainment on the one hand and of the 
technical difficulties as yet unattained, on 
the other. We are tempted to the sup- 
posedly magnificent treat of seeing promi- 
nent persons of the stage, broadcasting 
and industrial life "strut their stuff" and 
then at the conclusion of the article re- 
sume normal thinking and await the out- 
come. 

We are reminded almost daily, how- 
ever, of the vast educational movement in 
some form or other and wonder how 
many of us have tried to conjure up the 
actual fact of an experienced teacher in 
some one subject holding forth on his 
topic in a schoolroom, imparting knowl- 
edge to a group directly in front, and in 
some isolated spot where perhaps that 
special talent is not readily available. 
Television and radio transmission can 
here play a vital and most valuable part 
in education. 

Television, when we get used to it, will 
lose most of its scientific aspect for the 
mass in the street just as the radio and 
telephone and electric lights have done, 
for just as truly now as ever, familiarity 
grows on itself. There must be leaders 
and planners for the future of television, 
as in everything else, and thus will the 
utilitarian demands of the average man 
spur the scientist on to further conquest. 

We are aware that one of the difficult 
problems confronting television transmis- 
sion is the available frequency band. At 
present two possibilities of surmounting 
the problem present themselves. One is 
to annex present low wavelength channels 
for direct transmission, the other is to 
transmit television programs to key 
broadcasting stations (our present chain 
stations) and retransmit to local areas by 
the usua' assigned frequency. If the 
short-wave transmission channels to for- 
eign countries are used for national broad- 
casting purposes the ether would be prop- 
erly balled up and we'd have the old con- 
troversy of time allotment to face all over 
again. 

The most interesting problem of all in 
connection with television is the trans- 
mision of colors of the solar spectrum. 
At the inception of broadcasting we were 
content with the transmission and repro- 
duction of a comparatively narrow acous- 
tic spectrum and as the transmission art 
progressed we improved our acoustic re- 
producers. Noteworthy in this advance 
of engineering effort was the gradual sup- 
pression of unwanted acoustic effects, just 
as to -day a prominent authority praises 
the engineering ability that was successful 
in eliminating distortion from television 
pictures. So ever looking forward, may 
we hope for the same degree of reality in 

television as we have commercially suc- 
ceeded in producing in our radios. 

Now it is accepted generally that light 
waves and radio waves are essentially the 
same, with a relatively small difference in 
frequency between the primary colors. A 
selective kind of filter operating on the 
general principle of substituting an audio 
frequency for a film color and transmit- 
ting thus, and later resolving it into the 
color again by a reversed process, may be 
accomplished some day. 

Meanwhile all that can be fairly said of 
commercially practical television is that 
we're waiting patiently for it, but haven't 
the slightest idea when it will arrive, nor 
has any authority named the happy day. 
He'd better not, else his authoritativeness 
may become mercilessly impugned. 

The recent transmission of television 
images between America and Australia, 
some 20,000 miles, round trip, is the be- 
ginning of what will ultimately mean com- 
mercial transmission of international 
matter. 

The continually recurring radio broad- 
casts between the U. S. and European 
countries means that we have definitely 
entered upon a new phase of commercial 
relationship. 

As in business procedure it is usual to 
keep records, so will records of televised 
events be kept for pleasure, including in- 
ternational broadcasts of prominent per- 
sons. On particular occasions we have at 
hand the means of permanently recording 
words spoken in remote corners of the 
earth. This definite fact of being able to 
record spoken words and images, too, is 
the successful foundation of television and 
radio as a medium by which the commer- 
cial world can safely operate. 

And too fidelity of reproduction of pho- 
tographic images plays a very important 
part in the preservation of an accurate 
record. This fact is of especial use to 
police and other organizations which de- 
pend so largely on the making and preser- 
vation of accurate records. 

As we get more proficient in the art 
we can easily imagine a type of trans- 
mitter which may operate so as to act as 
an interpreter (a not very far-fetched im- 
agination), whose action might be de- 
scribed roughly as a direct substitution of 
letters and phrases method. The direct 
transcription of a foreign language might 
be too difficult but it is entirely possible 
to visualize such an arrangement. 

And of course the meetings of engineer- 
ing societies and other events of special 
and general importance will soon be avail- 
able to us, transmitted from foreign coun- 
tries with the ultimate result that both 
sides of the Atlantic will be united in a 
common bond of relation. 

The present experiments are of pro- 
found interest to the men directing and 
engaging in them but the public can only 
follow the high lights of their success, and 
await the opening of the "television ser- 
vice" which it is stated may be on a com- 
mercial scale in about blank years or so, 
to be awfully exact! 

Short Waves Direct 
IATELY large chains have been treat- 

ing us, or trying to treat us, about once 
a week to foreign reception. Short 

waves from overseas are intercepted here, 
and sent out on broadcast wavelengths. 
Sometimes twice in one day we have been 
offered such attractions by competing 
chains, each with a different program. 
Not always has the program been the 
most interesting, but it is still a novelty 
for the general run of listeners to hear 
anything from overseas, so it is the dis- 
tance rather than the program that impels 
one to tune in, yet the program, too, may 
have its attractions. 

This indirect method of hearing short- 
wave stations is very fine, but it does not 

compare in fascination and variety to 
tuning in short waves yourself, when and 
almost where you please, and even tune 
for some particular foreign station with 
some assurance of getting it, night after 
night, day after day. 

There is a plenitude of short-wave sta- 
tions on the air with programs, in this 
country, and, of course, these are the 
ones most likely to be received. Much 
greater distances can be brought in with 
speaker volume than on broadcast receiv- 
ers, and there are many thousands of 
amateurs and others throughout the coun- 
try who habitually tune in foreign stations 
and do not regard that as enough of a 
feat to justify it as a topic for even break- 
fast conversation. 

Those who build their own receivers are 
usually far in the van of the users of 
commercial receivers. Just as the builder 
of his set had the prized broadcast re- 
ceiver of a few years ago, so this same 
class now has the prize short - wave 
receiver of the day. The short-wave 
set for tuning in programs can not be 
said to have reached the commercial set 
stage at all. And the association of short 
waves with television lends added charm 
and promise to the experiments and prac- 
tice now being conducted by this elect 
class on short waves. 

Some efforts have been made in the past 
to permit reception of short waves by use 
of an adapter, but often these efforts 
have not been successful, although im- 
proved forms of adapters just recently 
broached make the attainment of good 
results from better adapters relatively sim- 
ple. The key is the attainment of suffi- 
cient amplification at radio frequencies, 
and avoiding dependence on merely the 
input of a short-wave regenerative tuner 
to a receiver's detector grid, without 
utilization of the receiver's radio fre- 
quency channel. 

The short waves hold a fascination and 
a thrill, and receivers and improved adapt- 
ers to bring them in on the speaker, with 
good volume, may be built. And who has 
not the urge? 

Starbuck Confirmed 
THE Federal Commissioners have 

been more than morately successful 
in the administration of the nation's 

radio facilities. The Commission has en- 
acted rules and other regulatory provi- 
sions with the help of The Institute of 
Radio Engineers, when highly technical 
information was necessary. 

Now we are treated to the spectacle of 
delay in confirmation of one of the five 
members nominated by President Hoover. 
Happily, the spectacle is of short duration, 
the objection to Commissioner Starbuck 
is withdrawn, and the Senate confirms 
him. 

Since the functions of the Commission 
is basically of a technical nature, the fit- 
ness of candidates for office should be and 
can be easily predetermined. 

Commissioner Starbuck deserved no ob- 
struction, for he has considerable engi- 
neering knowledge. He is a lawyer by 
profession. 

Why can't we have a board of qualified 
technical men, with a practical working 
knowledge of radio transmission require- 
ments, appointed for a long term so that 
the members can be reasonably sure of 
finishing what they start? 

The brand of political football as at 
present practised, where Commissioner 
Starbuck was concerned, was indefensible. 

It is stated that the radio board suffers 
from "White House interference." Now, 
however, much that may be true, Presi- 
dent Hoover certainly knows radio, for 
he once administered it. What some term 
his interference may be merely fatherly 
advice. 

Somehow the acts of Commissions re- 
dound to the appointing power. 
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BOOK SERVICE 
AS the first and only national radio weekly, now in its eighth year, RADIO WORLD publishes the most 

timely, up-to-date news of radio circuits and events in the set -building and broadcasting fields. Tech- 
nical accuracy second to none. Get a copy at your news-stand today, 15c. RADIO WORLD advises im- 

partially on all radio topics, including what text books to buy, and helps you to read the books properly. 
Every book advertised on this page is essential to your radio library. 

Five New Volumes Offer Short- Cut to 
MORECROFT 

"Elements of Radio Communication" 
The latest book by Prof. 

John II. Morecroft, of the 
Engineering Department of 
Columbia University, and past 
president of the Institute of 
Radio Engineers, is his "Ele- 
ments of Radio Communica- 
tion," a book for the novice 
to enjoy. We regard this as 
the best elementary book to 
inform you authoritatively on 
the technical phases of radio 
in plain language, without 

. requirement of mathematical 
knowledge. The book is a 
complete course on the ele- 
ments of radio, containing 
much material never before 
published. It has 226 pages, 
170 illustrations and a com- 
plete index. Just out, it is 
the book of the year in radio. 
Cloth bound. Order Cat. ME 
@ $3.00 

By the same author: "Prin- 
ciples of Radio Communica- 
tion," second (new) edition. 
This book Is for advanced 
students. It is the standard 
of excellence in its field. It 

covers much the same ground as the later book, only much more 
fully and more technically. Contains 1,001 pages, 831 illustra- 
tions. Cloth bound. Order Cat. MP @ $7.50 

MOYER and WOSTREL 
"Radio Receiving Tubes" 

The need for an elementary book on radio tubes that answers 
all the Important questions has been filled by James A. Moyer, 
Director of University Extension, Massachusetts Department of 
Education, and John F. Wastrel, Instructor in Radio Engineer- 
ing, Division of University Extension, Massachusetts Department 
of Education. 

This new book is a complete discussion of tube principles, 
functions and uses, thoroughly up-to-date. In this book the 
essential principles underlying the operation of vacuum tubes 
are explained in as non -technical a manner as is consistent with 
accuracy. The book covers the construction, action, reactivation, 
testing and use of vacuum tubes as well as specifications for 
vacuum tubes and applications for distant control of industrial 
processes and precision measurements. 297 pages. cloth bound. 
Order Cat. MWT @ $2.50 
By the same authors: 

"Practical Radio," including the testing of radio receiving 

seWPR378 
pages, 223 illustrations. Cloth bound. Order $C2 t. M0 

"Practical Radio Construction and Repairing," 319 pages, a 
companion volume. Order Cat. '111WPRC @ $2.00 
[NOTE: The standard book on tubes for advanced students is 
"The Thermionie Vacuum Tube," by Hendrik Van der Riff. 
Order Oat. VDB @ $5.00] 

0.6 Voltmeter D.0 Cat. 326 
D 0-50 Voltmeter D.0 Cat. 337 

6 -Volt Charge Tester D.0 Cat. 23 
Cat. 338 

D 0-25 Milliamperes D.0 Cat. 325 
0.50 Milliamperes D.0 Cat. 350 

D 0.100 Milliamperes D.0 Cat. 390 
D 0-300 Milliampe"es D.0 Cat. 399 

0-400 Milliamperes D.0 Cat. 394 

D 0 -IO Amperes D.0 

e 

RADIO WORLD will help you in your radio work, so you will he able to use meters most valuably. Keep 
abreast of new circuits, intimate details on perfecting existing sets, get inside track on sensitivity, distance 
reception, tonal quality, and news of radio, technical and non -technical. Enjoy the writings of McMurdo Silver, 
J. E. Anderson, Herman Bernard, John F. Rider and a host of other radio engineers in RADIO WORLD. 
You can find no magazine that better caters to your needs than RADIO WORLD. Short waves? RADIO 
WORLD will tell you all about them. Extremely sensitive broadcast receivers? Their construction and 
operation are fully discussed with confident regularity. Power supplies-posh-pull or otherwise? AC re- 
ceivers? Screen grid tubes? Large receivers that give a super -abundance of performance-small, economical 
receivers that give performance out of all comparison to their size? Are you interested in these? Then you're 
interest(' in RADIO WORLD. 

See the list of nine meters at left. Obtain one or more of these meters free, by smiling in $1 for 8 -weeks' 
subscription, entitling you to one meter; $2 for 16 weeks, entitling you to two meters; $3 for 26 weeks, en- 
titling you to three meters; $4 for 35 weeks, entitling you to four meters; $5 for 44 weeks, entitling you to 5 
meters; $e for 52 weeks, entitling you to six meters. 

Present RADIO WORLD mall subscribers may renew their subscription under this remarkably generous 
offer. Put a cross in square. 

Knowledge! 
ANDERSON and BERNARD 

"Power Amplifiers" 
Here is the first book to be published on the subject of "Power 

Amplifiers." Now printing, it is certain to fill a void in radio 
literature. The whole subject is fully covered in a masterful 
theoretical discussion of audio amplifiers and power supplies, 
supplemented by constructional chapters, with complete wiring 
diagrams and specification of parts. Learn while you build! 
J. E. Anderson, M. A., technical editor of RADIO WORLD, and 
Herman Bernard, LL. B., managing editor of RADIO WORLD, 
both of the Institute of Radio Engineers, have explained fully the 
phenomena of power amplifiers. Learn all about motorboating 
and its cures, push-pull theory and practice, grid bias methods 
and effects, vacuum tubes in audio circuits, AC and battery type 
AF amplifiers, phase relationships, common impedance, filter 
systems, by-pass condenser effects, necessities for tone quality, 
values of coupling constants, and a host of other topics associated 
with power amplification, including speech amplifiers and "talkie" 
installations. 

More than 200 pages and more than 100 illustrations are devoted 
to an analysis of this outstanding radio subject. "Power Ampli- 
fiers" is authoritative, original and comprehensive. It is free 
from the traditional errors that have crept into this subject. The 
theoretical part of the book can be understood by most novices, 
while the constructional part, that capitalizes the previously im- 
parted knowledge, is thoroughly understandable by anybody. 
There is virtually no mathematics in the book. Cloth bound. 
Order Cat. PAM @ $3.50 

POWER AMPLIFIERS 

RIDER 
`Service Man's Manual" 

Two'new books by John F. Slider, R. E., Member, Institute of Radio Engineers, constitute the series 
grouped by him under the heading "Service Man's Manual." Part I is "Mathematics of Radio." 
Part II is "Trouble Shooter's Manual." 

The value of one of these books is more than doubled by the possession of the other. 

"The Mathematics of Radio," 128 pages. 81Fzx11", 119 illustrations, bridges the gap between the 
novice and the college professor. It gives a theoretical background so necessary for a proper under- 
standing of radio and audio circuits and their servicing. Flexible cover. Order Cat. MOR 

The first comprehensive volume devoted exclusively to the topic uppermost in every service man's 
mind is "Trouble Shooter's Manual," just published. It is not only a treatise for service men, telling 
teem how to overcome their most serious problema, and fully diagramming the solutions, but It is a 
course in how to become a service man. It gives all the details of servicing as they have never been 
given before. Finding the right mode of attack, applying the remedy promptly and obtaining the 
actual factory -drawn diagrams of receivers always have been a big load on the service man's chest. 
But no more. Rider, expert on trouble shooting, has producd the outstanding volume on servicing, 
and has taken the load off the service man's chest! 

This book is worth hundreds of donors to any one who shoots trouble in receivers-whether they be 
factory -made, custom-built or home-made receivers. The home experimenter, the radio engineer, the 
custom set -builder, the teacher, the student-all will find this new book immensely informative and 
absolutely authoritative. 

MORE THAN 100 WIRING DIAGRAMS OF RECEIVERS MADE BY MORE THAN FORTY 
DIFFERENT SET MANUFACTURERS ARE PUBLISHED IN THIS BOOK, INCLUDING OLD 
MODELS AND LATEST MODELS! RCA, ATWATER KENT, CROSLEY, MAJESTIC, ZENITH, 
STROMBERG CARLSON, KOLSTER. FEDERAL, FADA, Etc. 240 pages, size h", x1l"; 200 illus- 
trations. Imitation leather rover. Order Cat. TSM @ $3.50 

Read Radio World Every Week 

RADIO WORLD 
145 W. 45th St., N. Y. City-Published Weekly. 

All Newsstands, I5c per copy-$3, six months-$6 a year 

D CAT. ME ., $3.00 
D CAT. MP @ .. $7.50 

CAT. PAM @ , $3.50 
CAT. MWT @ ,, $2.50 

D CAT. MWPR @.... $2.50 
CAT. MWPRC @.,. $2.00 
CAT. MOR @...,.. $2.00 

13 CAT. TSM a...,.. $3.50 
D CAT. V O B @ $5.00 

o 

Gentlemen: Enclosed find $ for 
which please send items checked on coupon.. 

(R. -10) 

CAT 326 Name 
CAT aa7 
CAT 23 

CAT 
338 

AT 325 Address 
CAT 350 

390 
CAT 399 
CAT 394 City State 

RADIO WORLD. a weekly paper published by Hennessy Radio Publications Corporation, from Publication Office, 145 West 45th Street, New York, N. Y. 
Vol. XVI, No. 25. Whole No. 415 March 8th, 1930. 15c per copy, $6.00 per year. [Entered as second-class matter, March, 1922, at the Post Office 
at Ne.. h ur s, N. Y., under act of March, 1879.] Roland Burke Hennsessy, president and treasurer; M. B. Hennessy, vice-president; Herman Bernard, 

business manager and managing editor; J. E. Anderson, technical editor. 
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High Impedance Audio Transformers 

, :1 Illili!p / t) 

A single stretch of copper wire without soldered 
connections of ;n -between joints is used on each 
winding of both transformers. The "Gold Bond" 
model is illustrated. 

Order Cat. GB -1-3 for 1 -to -3 ratio 
Order Cat. GB -1-5 for 1 -to -5 ratio 

Excellent reproduction of tonal values as supplied by 
the detector or first audio tube is assured by use of 

either of the transformers. The "Universal" model illus- 
trated above, is excellent for replacement purposes. 
Even on this model high plate voltages may be used, 
with consequent high plate currents, due to the relatively 
large diameter of wire used. 

$1.50 each Order Cat. UVS-1-5 for 1 -to -S ratio 
Order Cat. UVS-1-3 for 1 -to -3 ratio $1.13 each 

Audio frequency 
coupling transformers 
with high impedance 
primaries and sec- 
ondaries are made in 

two models and two 
ratios of each model. 
At left is the "Gold 
Bond" shielded type, 
at right the "Uni- 
versal" unshielded 
type for Subpanel 
mounting, overall 
height 214". The ra- 
tios are 1 -to -3 and 
1 -to -5, primary to 
secondary. 

The shielded "Gold 
Bond" model has 
4,000 turns on the 
primary, so the 1 -to -3 
model has 12,000 sec- 
ondary turns and the 
1 -to -5 model 20,000 
secondary turns. Ex- 
treme compactness 
and neatness prevail. 

The "Universal" 
model for subpanel 
mounting has 3,200 
primary turns. 
Laminations in both 
are of best silicon 
steel in a strong 
steel frame. The coils 
in both are vacuum 
impregnated and 
therefore moisture - 
proof. 

GUARANTY RADIO GOODS Co., 143 West 45th Street, New York City 
FIVE-DAY MONEY -BACK GUARANTY! ORDER THESE C. O. D. 

Long Distance Reception 

The Balkite A5 neutrodyne, in real walnut table model cabinet by 
Berkey & Gay. Volume control at left. AC switch at right, drum dial 
at center, with space to mark in call letters. 

You want DX-the more DX 

the merrier! But why take any 
chances? We positively guar- 
antee that the Balkite Neutro - 
dyne, made by Gilfillan, will 

get you all the DX you could 
desire! Try the set for five 
days. If not completely satis- 
fied, return it in that time 
for prompt refund of purchase 
price! 

S.Tube Push.Pull AC Balkite Neutrodyne 
with Matched Speaker and All$5 

-50 Tubes, Complete 
A good many bargains in radio receivers are available today, because set manufacturers over- 

produced, and had to let their stock go at sacrifice prices. It does not follow that all sacrificed 
receivers are worth even the cut price. We turned down many "opportunities" to obtain large 
quantities of "sacrificed" receivers. When the Balkite was offered to us we tested its performance 
for five days and were delighted. We took the set apart completely to see what calibre of parts 
was used and how the wiring was done. When we tell you all the parts were ace -high and the 
wiring the best we've seen, you will know this is an extraordinary receiver. The tubes used are 
five 227, two 112A and one 280. The undistorted maximum power output is 780 milliwatts. 

The line input must be 50-60 cycles, 105 to 120 volts. There is a voltage adjuster built in. 
The magnetic speaker has a matched impedance for the output of the receiver, and is itself housed 
in a real walnut cabinet with marqueterie inlay. 

FIVE-DAY MONEY -BACK GUARANTEE ON RECEIVER, TUBES AND 

Three stages of tuned RF, neutralized, 
so there's no squealing; easy tuning; 
operation on short piece of wire indoors 
perfectly satisfactory; no repeat tuning 
points; no hum; phonograph pickup 
jack built in; excellent tone quality; 
good selectivity. These are outstanding 
points of the receiver, ONE OF THE 
M O S T SENSITIVE BROADCAST 
RECEIVERS EVER DEVELOPED. The 
receiver alone lists for $135. Here you 
get the set, speaker and tubes at $9.50 
less than half the list price of the 

receiver alone! 

The speaker Is of hand -rubbed genuine 
and Its list prise elan, is $35.00. 

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

Hi.Q 30 Wholesale Prices! 
Write or wire! 

Guaranty Radio Goods Co. 
143 West 45th St., 

New York City 

PLEASE GIVE US TWO WEEKS 
for changing your address, showing new 
renewal expiration date, etc. Subscrip- 
tion orders are arriving in such large 
numbers that it takes two weeks to 
effectuate the change. RADIO WORLD, 
145 West 45th St., N. Y. City. 
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High Gain 
at Low Cost 

HB44 - - $45.35 

The HB44, assembled, presents In eomeaat form, en :71/2 x 111/2" steel 'hassle, 
a completely AC operated shielded receiver, using four 224 screen grid tubes, ese 227, 
two 245s in push-pull. and a 280 matinee.. eight tubes all told. Here it the elreult 
that will bring 'em In from all over the esuntry-and at a pries you can afford- 
$45.59. This price Inhales EVERYTHING except speaker, cabinet and tubes. 

It's the Real Thing! 
Three stages of tuned R.F., using 224 screen grid tubes. 
Tuned input to 224 power detector. 
Audio, consisting of first stage resistance coupled, second stage 245s In push-pull. 
Four totally shielded R.F. coils. 
A chassis all drilled for necessary parts. 
A four gang condenser, guaranteed accurate, with equalizing condensers built In 
i1 mfd. of filter and bypass capacity. 
Thirteen different fixed voltages available from the output. 
Single dial control. 

LIST OF PARTS FOR THE HB44 
SL1, SL2, SL3, SL4-Four stage individually shielded coil cascade 
for .00035 mfd. (Four Cat. SH -3 of Screen Grid Coil Co.) $ 3.81 
Cl, CZ, C3, C4-One four gang .00035 mfd. condenser with 
equalizers El, E2, El, E4 built in 3.95 

D CS-One .01 mfd, mica condenser .35 
D CO, C7, C13, C1.4-Four 1 mfd. 200 volt DC bypass condensers., 2.00 
D CS-One 1 mfd. SSO volt AC filter condenser .8f 
D C9, Clo, C11, C12-One Mershon, consisting of four condensers, 

two of 8 mfd. and two of 18 mfd. with bracket (Cat. Q-2-8, 2-18-B). 5.15 
D R1-One Electrad 25,000 ohm potentiometer with knob and two 

insulators 1.60 
R2-One 50,000 ohm Lynch metallized resistor (.05 meg.), with 
mounting .45 

D R3-One Lynch 5.0 meg. metallized grid leak, with mounting .40 
R4-One 5,000 ohm resistor with mounting .50 
VD-One Multi -Tap Voltage Divider, 13,850 ohms, 14 taps 3.95 

D Tl-One push-puL input transformer 2.50 
D OPC-One center -tapped output choke 2.50 
D T2-One Polo filament -plate supply (Cat. PFPS) 7.50 
D Ch-One double filter choke coil, 30 henrys each section, 100 ma 3.71 
D SW-One pendant AC switch with 12 ft. cable ,80 
D PL-One 2.5 volt pilot lamp and bracket .70 
D Speaker (+), (-), Ant., Gnd.-Four binding posts with insulators. .40 
D One Clarostat Humdinger, 30 ohms .50 
D One subpanel i71/_" x 111/2', with five UY and three UX sockets 3.00 
D One vernier dial .50 
D Four National grid clips .24 

D All parts (less cabinet, tubes and speaker) 
D Tubes: four 224, one 227, two 245, one 280 

545.35 
9.51 

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

(Just East of Broadway.) 

Please this all parte for HB44 e 845.59 
Eight tubes for HB44 0.51 
Please shin C.O.D. 
Enclosed find $ remittance. 
(Canadian must be P. 0. or Express M. O.) 

NAME 

ADDRESS 

CITY STATE.., 

FIVE DAY MONEY -BACK GUARANTY 

J 

i 

USE 

LYNCH 
RESISTORS 

for new Loftin -White Set and Amplifier, auto- 
mobile radio sets, and new 245 resistance - 
coupled amplifier. Write for catalog and 40 - 
page booklet. 
LYNCH MFG. CO., Inc., 1775 B'way, N. Y. 

AERIAL TUNER 
Improves Your Reception 

at) 

Remove aerial lead from set. connect aerial 
natead to one of the binding posta of the Aerial 
Tuner. Connect the other binding poet of the 
Aerial Tuner to antenna post of your set. Then 
wove the lever of the Aerial Tuner until any weak 
station cornea in loudest. The lever need not be 
moved for every different frequency tuned in. 
Che Aerial Tuner acts as an antenna loading 
toil and puts the antenna's frequency at any 
'requency in the broadcast band that you desire 
to build up. Price, 85c. 

GUARANTY RADIO GOODS CO. 
143 West 4Stb Street 

New York City 
(Just East of Broadway) 

WHAT 
A BARGAIN 

AT ONLY 

Ansonia Gothic Speaker, a 
tremendous bargain at $4.89! 

A loudspeaker that gives you real 
performance, that stands up to a 171 or 
171A tube without requiring an output 
filter, and that works splendidly from out- 
put filters in sets using 210, 245 or 250, 
single or push-pull, in a genuine walnut 
cabinet, all at less than the price of a 
good magnetic unit alone ! And the mag- 
netic unit in this Ansonia Speaker is of 
the very best type. 

The cabinet is of the popular Gothic 
type, and is a beauty indeed. Why, the 
cabinet alone cost the manufacturer in 
thousand lots more than the price now 
asked for the complete speaker. 

Use this speaker on any set, battery - 
operated or AC, and you'll be delighted. 

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

Just East of Broadway 
Please ship C. O. D. ene Ansonia Gothic magnetic 

speaker, in genuine walnut cabinet, Cf $1.83 plus post 
office charges, on 5 -day guaranty of quick refund of pur- 
chase pries if I am not satisfied with speaker for any 
reuses. 

Please send me a square model (not Gothic), but same 
unit ln square walnut cabinet Q $4.24. 

Name 

Address 

City State 

5 -day Money -Back Guaranty. 

www.americanradiohistory.com



2a RADIO WORLD March, 8, 1930 
111111111111P11111111111111111111111111111111111111111111111911111111111111111111111111111111111111111111111111111111i, 111111f11111I111111111111111111111I11111111111111111111t 

Highest Grade Speakers at Lowest Prices! TEMPLE FARRAND 

Temple AC Dynamic Model 10, in a beautiful cabinet 
The speaker chassis is one of the finest made. There 
are an output transformer and dry rectifier built in. 
Hie cabinet has decorated walnut front and back, with carved 
grille ornament. An AC switch is accessible underneath cabinet. 
Rear is removable for adjustment of resistor knob to match 
the impedance of your receiver's output tube. Connect plugged 
AC cable to 110 volts AC, 50 to 60 cycles, and connect tipped 
cords to speaker pr -st of receiver. This remarkable speaker 
Cat. TEIM-10 a- only 

$ i .34 

Farrand Inductor Chassis, consisting of 
unit, cone, spider, bracket, assembled, 
not in a cabinet. 
Model 6-G, 10" extreme diameter of cone 
front rim 

the 
but 

$8.00 
Model 10-G, 12" extreme diameter of cone $10.0e 
front rim 'V 

Model 10 -G -PP for connection to push- 
pull,nit requiring 

ucited 
no 

uasut a 
device, because 

output impedance. Center tap is yellow 
and goes to B+. Tipped cords go direct $11.08 
to plates. Outside diameter 12' 

Send No Money! Order C.O.D. from 

Accoustical Engineering Associates 
143 WEST 45th ST. NEW YORK CITY 
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NATIONAL 
Velvet B Eliminator $16.13 100 Vwlts (7d0 Tub Free) 

La --eat Model National velvet -B, Type 0651, Is 
handsome crackle finish black metal casing, for me 
with lets up to and including da tubes. Input 
105-120 volts AC, 60 to 60 cycles. Output. 186 
volts maximum ea 35 milliamperes. Three variable 
output intermediate voltages. (Dot.. BF. AF). 
Eliminator has oisellent filter system te eliminate 
bum. Ineluding 30 henry shake and 16 mid. 
Mershon condenser. No motorboatlagl 
(Eliminator Licensed under patents of the Sadie 
Corporation of America and ateatiated companies.) 

Guaranty Radia Goods C.. 
143 W. 45TH STREET 

(lust East of Broadway) 
NEW YORE CITY 

TELEVISION and all about it in "A B C of 
Television," by Raymond Francis Yates. $3 post- 
paid. Radio World, 145 W. 45th St., N. Y. City. 

LACAULT'S BOOK, "Superheterodyne Con- 
struction and Operation," and Radio World for 8 

weeks for $1. Radio World, 145 W. 45th St., 
N. Y. City. 

%" Extension Shaft 
Here is a handy aid to 
salvaging condensers and 

coils that have 14" diam- 
eter shafts not long enough 
for your purpose. Flt, on 
Y," shaft and provides %" 
extension, still at 14". 
Price 10c net. 

RADIO WORLD 
145 W. 46 St.. N. Y. CIty 

MORECROFT 
New second edition of "Principles of 

Radio Communication," by Prof. John H 
Morecroft, of the Electrical Engineerma 
Department of Columbia University and 
past president of the Institute of Electrical 
Engineers. This is an outstanding and 
authoritative book on the subject. 

This large book on radio principles and 
practice is something that you must not be 
without. Every set builder, every designer, 
every engineer, every service man, simply 
must have this book. Ready reference to 
all intricate problems makes this volume 
invaluable. Set builders, experimenters, dis- 
tributors, dealers, salesmen and teachers, 
students and operators, all find Morecroft 
their standby, and now the new second 
edition awaits you. 1,001 pages and 83' 
illustrations in this cloth -bound volume 

Price $7.50 

RADIO WORLD 
145 West 45th Street 

New York City 
(Just East of Broadway) 

0.1 MA, $5.95 

Here is a 0-1 milliammeter, accurate 
to plus or minus 1% clearly legible to 
two -one hundredths of a milliampere 
at any reading (20 microamperes). 
This expertly made precision instru- 
ment is offered at the lowest price so 
far for a 0-1 ma. Order Cat. FO -1 
at $5.95. C. O. D. 

Guaranty Radio Goods Co. 
143 West 45th Street, 

New York City 
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New AC 
Screen Grid 
Short -Wave 

Adapter 

Order what parts you want. 
Cl, C5 -Two short-wave tuning condensers 
@ $1.50 $ 3.00 

D C2 -One .00025 mfd. fixed condenser .25 
C3, C6 -Two 1 mfd. bypass condensers 

1.00 
C4 -One .01 mfd. mica fixed condenser .35 

D CT -One Hammarlund 80 mmfd. equaliz- 
ing condenser .35 

D R1 -One Electrad 800 ohm. wire -wound 
biasing resistor .20 
Ant., Gnd.-Two Eby binding posts .20 
Two sets of short-wave plug-in coils, 
three coils to a set, @ $1.50 a set, total 
six coils 3.00 
One AC short-wave adapter cable, 
5 -prong 1.50 
Two four -prong sockets .40 
Two five -prong sockets .40 
One grid clip .06 
Two dials @ $.50 1.00 
One panel and cabinet 3.00 

AH parts $14.71 
227 tube .90 

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

Please ship C.O.D. all parts for AC screen grid 
short wave adapter @ $14.71. 

D If 227 tube is desired also, put check here. 
D Please ship C.O.D. only those parts noted 

separately. 

Name 

Address 

City State 

MICROPHONE LIGHTERS 
For cigars or cigarettes, with button 

switch at top. Press switch, and lighter 
acta instantaneously. $1.00. Model B 
lighter on tray, $1.50. Radio World, 145 
W. 45th St., N. Y. C. 

High Efficiency 
Tuning Coils 

Wound with non -insulated wire plated with 
genuine silver, on grooved forms, these coils af- 
ford high efficiency because of the low resistance 
that silver has to radio frequencies. The grooves 
ir, the madded bakelite forms insure accurate 
space winding, thus reducing the distributed ca- 
pacity, and keep the number of turns and separa- 
tion constant. Hence the secondary reactances 
are identical and ideal for gang tuning. 

The radio frequency transformer may be per- 
pendicularly or horizontally mounted, and has 
braced holes for that purpose. It has a center - 
tapped primary, so that it may be used as 
antenna coil with half or all the primary in 
circuit, or as interstage coupler, with all the 
primary on a screen grid plate circuit, or half the 
primary for any other type tubes, including 
pentodes. 

The three -circuit tuner has a center -tapped 
primary, also. This tuner is of the single hole 
panel mount, but may be mounted on a chassis, 
if preferred, by using the braced holes. 

The secondaries are for .0005 mfd. tuning only. 
There are no models for .00035 mfd. 

These cods are excellent indeed for popular 
circuits like the Diamond of the Air and tuned 
radio trenquency. 

Diameters of form, 3 inches. 
Two -winding coil, order Cat. GRF @ 99e. 
Three -winding coil, order Cat. G-3 CT @ $1.49. 

QUARANTY RADIO GOODS CO., 
1145 West 45th St.. N. Y. City 

(Just East of Broadway) 

Please mall me C.O.D. at stated prices, plus few cents 
extra for postage, the following coils on 5 -day money - 
back guaranty: 

GRF at 99e. D G3eT at $1.99 

Name 

Address 

City State 

FULL EXPOSITION OF 
HB COMPACT, BATTERY MODEL 
Complete details on the theory and construction of the 

HB Compact were published in a four-part article in 
Radio World, written by Herman Bernard. designer of the 
circuit and inventor of the Bernard Dynamle Tuners used 

the circuit. Full details on how to wind your own colla. 
S uil-aired pictorial diagram of the wiring. Order the 
August 54th. 81st, September Ith and 14th bauei, OOe- 
¿ADIO WORLD. 145 West 45th Street, New York, N. T. 

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

Perfected 
LOFTIN-WHITE 
Direct -Coupled 
AMPLIFIER KIT 
By ELECTRAD 

Includes EVERYTHING (ex- 
cept tubes) for building the 
LOFTIN-WHITE circuit with 
A.C. Power Supply. Delivers 
unbelievable volume with one 
'24, '27, 'SO tube. Each part 
specially selected -thoroughly 
tested -approved by the de- 
signers. List Price, $35.00. {. 
Write Dept., RW38 for litera- 
ture 

175 Varick St., New York. N.Y. 

ELECT'RAD 

RADIO AND OTHER 
TECHNICAL BOOKS 

At a Glance 
RADIO 

"Audio Power Amplifiers," by Anderson and 
Bernard 53.50 

"Elements of Radio Communication," by 
Morecroft 3.00 

'Foothold on Radio, A," by Anderson 
Bernard 

Mathematics of Radio," by Rider 2.00 
"Practical Radio," by Moyer & Wostrel 2.50 
"practical Radio Construction and Repairing," 

by Moyer & Wostrel LOS 
"Principles of Radio Communication," by 

Morecroft 7.50 
"Radio Blueprint Library" -AC Hook-ups .35 
"Radio Cyclopedia," by Drake 1.01 
"Radio Receiving Tubes," by Moyer & 

Wostrel 2.51 
"Superheterodyne Construction and Operation," 

by Lacault .25 
"Thermnionic Vacuum Tube, The," by Van der 

Bijl 5.00 
"Trouble Shooter's Manual," by Rider 3.50 

TELEVISION 
"A B C of Television," by Yates 3.116 

and 
1.00 

AVIATION 
"A B C of Aviation," by Maj. Page 1.01i 
"Aerial Navigation and Meterology," by 

Capt. Yancy 4.00 
"Everybody's Aviation Guide," by Maj. Page 4.11 
"Ford Model 'A' Car," Its Construction, Oper- 

ation and Repair -by Maj. Page 2.00 
"Modern Aircraft," by Maj. Page 5.00 
"Modern Aviation Engines," by Maj. Page 9.00 

RADIO WORLD 
145 West 45th Street 

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

ARISTOCRAT FLOOR SPEAKER 
With Molded Wood Horn and Horn 

Motor built in. Good value. $12.00. 
Acoustical Engineering Associates, 143 W. 
45th St., N. Y. C. 

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

10 cents a word - 10 words minimum - Cash with Order 
ARISTOCRAT FLOOR SPEAKER -With Mold- 
ed Wood Horn and Horn Motor built in. Great 
value. $14.00. Acoustical Engineering Associates, 
143 W. 45th St., N. Y. C. 

POLO 245 POWER SUPPLY. Read all about 
it on another page of this issue. Polo Engineering 
Laboratories, 57 Dey St., N. Y. City. 

"EVERYBODY'S AVIATION GUIDE." By Maj. 
Pagé. $2 postpaid. Also "Modern Aircraft" by 
same author. $5. postpaid. Radio World, 145 W. 
45th St.. N. Y. City 

BE SURE TO READ the advertisement on 
another page of this issue about the HB Compact. 
Guaranty Radio Goods Co., 143 W. 45th St.. 
N. Y. City. 

RADIO EXPERIMENTAL AND DEVELOP- 
MENTAL WORK, manufacturing; coils, trans- 
formers, chokes or any scientific apparatus. 
Walter Muench, 942 St. Marks Ave., Brooklyn, 
N. Y. 

BERNARD Tuning Equipments. Star, Ill W. 
28th St., Indianapolis, Ind. 

TWO FOR ONE. Radio World for 52 weeks and 
Radio News twelve months at the combination 
rate of $7. Radio World, 145 W. 45th St., N. Y. 

WORLD'S BEST AVIATION BOOKS: "A B C 
of Aviation," 51.00; "Modern Aviation Engines," 
$9.00 postpaid. Both by Maj. Pagé. "Aerial 
Navigation and Meteorology," By Capt. Yancey. 
$4.00 postpaid. Radio World, 145 W. 45th St., 
N. Y. City. 

SETS CUSTOM BUILT 
Hi -Q 30 $145. All makes. Write for list, J. T. Boyer, Jr., Winston-Salem, N. C. 

OUTDOOR WORK -Get outdoor government job; 
$1680 year. Patrol forests; protect game. Write 
for details. Bradley Inst., All, Denver, Colo. 

RADIO PARTS -Western set builders com- pare our prices with eastern houses. 
MAIL ORDER RADIO, Box 1110, Portland, Ore. 

"AUDIO POWER AMPLIFIERS," by J. E. Anderson and Herman Bernard, the first and only book on the subject. $3.50. Hennessy Radio Pub- licat'ons Corporation, 145 West 45th St., N. Y. City, 

"MATHEMATICS OF RADIO." -A great help 
to everybody interested in radio. $2 postpaid. 
Radio World. 14, 11 a;th S, V \' t'ity. 
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Aristocrat Floor Speaker 
With Molded Wood t a} t ft 
tone travel (exponential 

2e 
type) with $ 00 

battis and horn motor built In. 
Extraordinary bargain. 

11111ifiIIIÌÌIÌIIÍÍÌIIe'- 111 

The speaker cabinet Is walnut finish, 33" high, 
241/2" wide, 17V2" deep, with carved legs. 
Golden cloth grille covers front opening. Built 
Inside is No. 595 molded wood horn with baffle 
and No. 203 driving motor unit that stands 2511 
volts without filtration. Horn and motor re- 
movable. Table alone is worth price asked. 

Shipped C.O.D. if desired. 

Acoustical Engineering Associates 
143 WEST 45th STREET NEW YORK CITY 

SUBSCRIBERS! 
Look at the Expiration 

Date on Your 
Wrapper 

Please look at the subscription 
date stamped on your last wrap- 
per, and if that date indicates 
that your subscription is about 
to expire, please send remit- 
tance to cover your renewal. 

In this way you will get your 
copies without interruption and 
keep your file complete. 

SUBSCRIPTION DEPARTMENT 

RADIO WORLD 
145 WEST 45TH ST., N. Y. CITY 

BRILLIANT, NEW 

NATIONAL 
MODERNISTIC PROJECTION DIAL 

WITH RAINBOW FEATURE 

Modernize the appearance of your receiver by installing 
the brilliant new National dial, with color wheel built in. 
so that as you turn the dial knob one color after another 
floods the screen on whic3 the dial numbers are read. On 
this screen the numbers are projected, so that you get the 
same dial reading from any position of the eye. This la 
just what DX hunters want-laboratory precision of dial 
reading. 

The escutcheon is of modernistic design. The Valves 
Vernier mechanism drives the drum superbly. 

Order today. Remit with order and we pay cartage 
Shipments day following receipt of order. 

GUARANTY RADIO GOODS CO.. 
143 W. 45th St., N. Y. City Oust E. of S'way) 

Enclosed please find 13.13 for which please send me 
dial marked below: 

Cat. HC6. National modernistic drum dial, with color 
wheel built in, pilot bracket, 6 -volt pilot lamp for 
storage battery or A eliminator sets; hardware; inatrue- 
ttons $3.17 
Cat. HC2 , same as above, but with 2% -volt 
Al' pilot lamp 3.13 

D Order C O.D. and I pay cartage. 

NAME 

ADDRESS 

PITY STATE 

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

FILL OUT AND MAIL NOW 

SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 145 West 45th Street, New York City 

Please send me RADIO WORLD for months, for which 

SUBSCRIPTION RATES: 
Single Copy $ .15 
Three Months 1.50 
Six Months 3.00 
One Year. 52 Issues 6.0( 

Add *1.00 a Year for Foreign 
Postage: 50e for Canadian Pos, 

If this is a renewal, put cross 
in square at left. 

please find enclosed 

Portable Type 

VOLTMETERS 
for Measuring High Voltages, In- 

cluding Those of B Supplies. 

0-300 volts, at 200 ohms resistance per volt, 
5 ma. drain at full-scale deflection. Accuracy, 
2%. Case is full nickel finish. Long connecting 
cords have especially ornamental tip holders. 
Meter should be read in perpendicular position. 
Five-day money -back guaranty. Order Cat. F-300 
@ $2.59. 

0-500 volts, same as above in appearance, but 
the range is greater and the resistance per volt 
is 233 ohms., 4% ma. drain at full-scale deflection. 
Accuracy, 2%. Five-day money -back guarantee. 
Order Cat. F-500 @ $3.73. 

0-600 volts, AC and DC (same meter reads 
both types). DC readings accurate to 2%, also 
AC readings 2% at 50-60 cycles but accuracy is 
less in AC at substantially different frequencies. 
Resistance 100 ohms. per volt, 10 ma. drain at 

full-scale deflection. Same general appearance as 
illustrated meter. Five-day money -back guar- 
antee. Order Cat. M-600 @ $4.95. 

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

I lust East of Broadway) 

Please ship C.O.D. the following makes, as advertised. 
on 5 -day money -bark guaranty' 

Cat. F-300 at $2.59 
D Cat. F-500 at 3.73 

Cat. M-000 at . 4.95 

Name . 

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

City Slot,. 

Spring Action 
Diagonal Nipper 

ADIAGONAL cutting nipper is the second most useful 
tool for radio work, next to the soldering iron. Non - 
friction spring action adds convenience of use, as 

the handles are sprung back lust far enough for a com- 
fortable grip, and the jaws are closed by easy pressure 
on the handles. 

For cutting wire, a constant operation in your work, 
this tool is most serviceable, as it makes a clean rut, 
right through fuzzy insulation as well as through metal. 
The cut is far more incisive than with the common 
diagonal cutting pliers. With the diagonal nipper you can 
cut wire not only along its length, but wherever it may 
be attached, since accessibility is perfect. A cut can 
he made any place where the diagonal nipper can enter, 
since the cutting can be done at the tip. Pliers with 
di'r.gonal cutters can only ply, not cut, at the extremity. 

With the diagonal nipper insulation can be bared from 
wire ends for soldering. Also acrewe up to 8/32 machine 
where over -extending. The familiar 6/32 brass machine 
ecrew used in radio can be nippped off at any point with 
one firm application of pressure with one hand. 

The device is used extensively in radio set factories 
and by custom set builders and radio experimenters. 

Size 554" long; weight 1% lbs.; material, drop 
forged steel; finish, nickel plated. Order ('at. 177 at 
$1.99, shipped C. O. D. Five-day money -hark guaranty. 

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

Just East of Broadway 
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NEW J -245-X TROUBLE -SHOOTING JIFFY TESTER 
Illumination Continuity and Polarity 

The three -meter assembly. In the erackle- 
brown finish carrying case, with slip-on 
*over In plate. The handle is genuine 
leather. The buckled strap holds the 

Cover en. 

Illustration above 
In 2/3 scale. 

Tester FREE with Each Outfit! 

Your Price 

$15.82 
Complete 

Illumination Tester, Void 
Paket Size, Shows aherb 
and Opens Visually, also 
polarity of DC Ilse. A 

Neon lamp le built Ia. 

1 -III Multiplier. upper left, with tip: below It, 1.108 Multiplier with tip; p uso, left te 
right, 1-19, conforms UV soeket to UX plug: 1-20. eonformb UX tester socket te 

UVi99 tube; J-24, to test Kellogg and eta style Arcturus tubes. 

Makes All Necessary Tests in a Jiffy 
WHEN servicing a radio set, power amplifier, speech amplifier or sound 

reproduction or recording equipment, the circuits and voltages are almost 
inaccessible, unless a plug-in tester is used. 

The Jiffy 245-X plugs in and does everything you want done. It consists of: 
(1)-The encased three -meter assembly, with 4 -prong (UX) and 5 -prong 

(UY) sockets built in; changeover switch built in, from 0-20 to 0-100 ma.; 
ten vari -colored jacks, five of them to receive the vari -colored tipped ends of 
the plug cable; grid pushbutton, that when pushed in connects grid direct 
to the cathode for 224 and 227 tubes, to note change in plate current, and thus 
shorts the signal input. 

(2) -4 -prong adapter for 5 -prong plug of cable. 
(3)-Screen grid cable for testing screen grid tubes. 
(4)-Pair of Test Leads for individual use of meters. 
(5)-J-106 Multiplier, to make 0-3(X) DC read 0-600. 
(6)-J-111 Multiplier, to make 0-140 AC read 0-560. 
(7)-Two jack tips to facilitate connection of multipliers to jacks in tester. 
(8), (9), (10)-Three adapters so UV199 and Kellogg tubes may be tested. 
(11)-Illumination Tester. 
The illumination tester will disclose continuities and opens and also the 

polarity of DC hcuse mains. It is as handy as a pencil and fits in your vest 
pocket. It works on voltages from 100 to 400. There are two electrodes in a 
Neon lamp in the top of the instrument. On AC both electrodes light. On 
DC only one lights, and that one is negative of the line, the light being on 
the same side as the lead. Hence the illuminator shows whether tested source 
is AC or DC, and if DC, which side is negative. 

Even the output of the speaker cord will show a light. 
Also, the device will test which fuses are blown in fused house lines, AC or 

DC. Besides it tests ignition of spark plugs of automobiles, boats and airplanes, 
also faulty or weak spark plugs. 

Just flash on the illumination tester momentarily. It will last about 4,000 
flashes. 

and Simplifies Service Work! 
THE new Jiffy Teeter, J -245-X, is a complete servicing outfit. It 

consists of a three -meter assembly in metal case, with slip-on 
cover and cable plus. There are ten adapters. It is vital to 

nave the complete out&t so you can meet any emergency. 
With this outfit you plug the cable Into a vacated socket of a reeelver. 

putting the removed tube in the tester, and using the receiver's power 
for making these testa: plate current, up to 100 milliamperes; plate 
voltage up to 300 volts; filament or heater voltage (AC or DC), up 
to 10 volts. 

Each meter may be used Independently. One of the adapters-a pair 
of test leads, one red, the other black, with tip jack terminals-Sane, 
this purpose. Multiplier J-108 extends the range of the DC voltmeter 
to 600 volts, but this reading must be obtained independently, as must 
readings on the 0-60 scale of the DC voltmeter. Independent rending 
of the AC voltmeter for line of voltage Is necessary; also to use 0-140 
Rule while Multiplier J-111 extends the AC Scale to 580 volts for reading 
power transformer secondaries. 

The other adapters permit the testing of special receiver tubes, so that 
tests mar be made, in all. of 22 different tubes: 201A, 200A, 
11X199, 177199, 120, 240, 171 171A, 112, 112A, 245, 224, 222. 228, 
280, 281, 227, 226, 210. 250, Kellogg tubes and old style Arcturus tubes. 

GUARANTY RADIO GOODS CO. 
1 149 West 45th Street, lust East of Broadway, 

N. Y. City. 
1 Please send me on S -day money -back guaranty your J -245-X Jiffy Tester, complete, with all 10 adapters. and with illuminated Tester FREE with each order. Also send instruction sheet, tube data sheet and rectifier tube testing information. 

Please ship C. O. D. @ $15.82 plus cartage and P.O. fee. 

NAME 

ADDRESS 

a CITY STATE 

5 -DAY MONEY -BACK GUARANTY 
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The Latest in Tuning Equipment 
SHIELDED COIL BERNARD TWO -TUBE TUNER ASSEMBLY 

RP transformer in aluminum shield 2%" 
square at bottom. 8%" high. If metal sub - 
panel le used no extra base la needed. 
Colla have brackets on. You must assemble 
in shield yourself and solder winding ter- 
minals to built -In lugs. For all circuits and 
stages, including screen grid tubes. 
Cat. Na 8113 for .00035 mid. $0.95 
Cat. No. SH5 for .0005 mid. $1.00 
Cat. 8HB (extra base) $0.10 

ANTENNA COUPLER 

Cat. No. VA5-$0.65 
FOR .0006 MFD. CONDENSER 

Moving primary and fixed secondary, for 
antenna coupling. Serves as volume control 
Cat. No. VAS for .00035 mid. $0.90 

SG TRANSFORMER 

Cat. 
a 

- 8085-50.60 
FOR .000r ir rD. CONDENSER 

Interstage radio tequenry trans ormer, to 
work out of a screen grid tube, pruner" un - 
tuned. 
Cat. No. 8083 for .00035 mid. 80.85 

Streets Grid Call Company, 
145 West 45th Street, 
Now York, N. Y. (Jut East of Broadway.) 

Please ship at once C. O. D.: 

Cat. No. at $ 

Cat. No. at i 
Cat. No. at S 

Name 

Addreaa 

City State 

Cat. No. BT5A-51.35 
FOR .0005 MFD. CONDENSERS 

Cet. Ne. RF5-$0.60 
FOR .0005 MFD. CONDENSER 

Flo 20.30 Flexible in- 
suieted coupler 
for uniting coil 
o r condenser 
shafts 
Order Cat FL4 
at $0.30 
Equalizing con - denier, 80 
mmfd.. for con - 
section croaa 
any tuning con- 
denser where 
ganging Is re- 
sorted to. or for 
equalizing Inde- 
pendently tuned 
circuits to make 
dials track. 
Order Cat. EQSO 
at $0.35 

<Ñ 

O 

For building a tuner consisting of a stage of screen grid radio frequency amplification and a detector, AC or battery - 
operated, use the Bernard two -tube tuner assembly. Suitable for single control with one drum dial or separately tuned 
stages with two flat -type diele. The assembly corniste of antenna stage (BTL-AC or BTL-DC), having Bernard Tuner 
BT3A. .00035 mfd condenser, socket, link and aluminum base. The detector input stage (BTB-AC or BTB-DC) omelets 
of the same parte, but the coil has a tuned primary with untuned input to detector. Assemblies are unwired but are 
erected. 
The condenser has shaft protruding at rear, so if two dials are used coil is put at front panel in either imtanco and 
condenser at front panel for the other. 
For AC operation, 224 RF and 224, 227 or 238 detector, order Cat. No. BTL-AC and BTB-AC at 28.00 for both. 
For battery operation of filaments, 222 RF and 222, 240, 201A or 112A detector, order Cat. No. BTL-DC and 13TH -DO 
at $0.00 for both. 
[Note: for drum dial aingle control an 80 mmfd. equalizing condenser L necessary. This L extra at $0.35. Order Cat. 
YQ-80.I 

BERNARD TUNERS 
Bernard Tuner BT5A 
for .0005 mfd. for 
antenna coupling, the 
primary being flied 
and the secondary 
tuned. This coil is 
used as input to the 
first screen grid 
radio frequency tube. 
Secondary has mov- 
ing co1L 
Cat. No. BT3A for 
.00035 mfd. ..81.35 
Bernard Tuner BT5B 
for .0005 mfr. for 
working out of 
screen grid tube. 
tuned primal", =- tuned secondary. 
Primary has moving 
coll. 
Cat. BT8B for 
.00035 mid ..91.35 

DIAMOND 
PAIR 

Cat. No. RF5-$0.60 
FOR .0005 MFD. CONDEN- 

SER 
Antenna coil for a n y 

standard circuit, and one of 
the two coils constituting the 
Diamond Pair. 
Cat. No. BF3 for .00085.20.85 

Cat. No. SGT5-$0.85 
FOR .0005 MFD. CONDEN- 

SER 
Interstage 3 -circuit coil for 

any hookup where an un - 
tuned primary Is In the plate 
circuit of a screen grid tube. 
SOTS for .00035 mfd...80.90 

Order the Diamond Pair, Cat. DP5 for .0005 
mfd at $1.45 

Order the Diamond Pair. Cat. DP3 for 00035 
mfd. at $1.55 

[Note These same colle are for AC or battery 
rtrcait.J 

The standard three -circuit tuner is used with 
primary In the plate circuit of any RF tube, AC 
or battery type, excepting only screen grid tube. 

For .0005 mfd. order T5 at $0.85 

For .00035 order Cat. T3 at $0.90 

All coils have 2%" diameter, except the shielded 
coil, whi"b is would on 194". 

The coils are wound by machine on bakellte 
form, and the tuned windings have identical tn- 
ductancr for a given rapacity condenser, u. e., 
.0005 mid, or .00035 mfd. Full coverage of the 
wrve uand is assured. 

All coils with moving coil have tingle hole 
panel mounting fixture. All others have base 
mounting provision. The coils should be used 
with connection lugs at bottom, to shorten leads. 

Only the Bernard Tuners have shaft extend- 
ing from rear. Thus feature Is necesary so that 
physical coupling to tuning condenser ¡haft may 
be accomplished by the insulated link. 

Cat. Ne. BT5B-$1.33 
FOR .0005 MFD. CONDENSER 

Cat. No. SGT5-$0.85 
FOR .0005 MFD. CONDENSER 

STANDARD TUNER 
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