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SERVICEMEN! Resistor /, FREEReplacement Manual
with purchase of 10 LYNCH
Metallized Resistors, or $1 cash

More Than 200 Circuits

LYNCH Resistors 1, 12, 3 WATTS
Write for Manual, new Reduced Price Catalog andRMA Color Code Card.
LYNCH MFG. CO., INC., 1775 WR B'WAY, New York

Metallized
C H

Large Temple Dynamic
Dynamic speaker, AC 110 Volts, 50 to 60cycles, housed in table cabinet made ofwalnut, with carved grille. Output transformer and dry rectifier built in, also ahum eliminating adjuster and a variable
impedance matcher. Plugged AC cable and
tipped speaker cords are attached to dy-
namic. Outside cabinet dimensions: Height
14", width 11, depth 7%". Speaker diam-eter 9". Price, $11.50 net.
Guaranty Radio Goods Company

Dept. A, 143 W. 45th St., N. Y. C.

1,000 PAGES!
2,000 DIAGRAMS!
IN RIDER'S NEW
7 -POUND MANUAL
JOHN F. RIDER'S PERPETUAL TROUBLE

SHOOTER'S MANUAL is the book you need
if you want to do profitable servicing.

This loose leaf volume contains every bit of radio
service information of all popular commercial
broadcast receivers manufactured since 1920 and
includes the latest diagrams. In addition to the
wiring diagrams of the receivers the Manual con-
tains chassis layouts, color coding, electrical values,
chassis wiring diagrams, and the wiring of units
sealed in cans. It also contains a course in Trouble
Shooting, the use of set analyzers, data upon
Superheterodynes, automatic volume control, etc.
Page size is 872x11, bound, 1,000 pages, index and
advertisements on additional pages. Order CAT.
RM-31 and remit $4.50. We will then pay postage.
Shipping weight 8 pounds. Ten day money back
guarantee.

RADIO WORLD
145 WEST 45th ST. NEW YORK CITY

ANNOUNCING
A PERSONAL COURSE OF INSTRUCTION IN

TELEVISION
ENGINEERING

By ARTHUR H. HALLORAN, Television Consultant

FOR

radio men who want to be ready when

CATHODE RAY RECEIVERS

are commercialized. 1932's big promise
THE course consists of 30 lessons
which explain mechanical and elec-

trical scanning, synchronization, genera-
-Hon, transmission and reception of tele-
vision signals. Each lesson is accom-
panied by problems to be answered by
the student and corrected and graded
by the instructor before the next lesson
is mailed.

A working knowledge of the funda-
mental principles of radio and trigonom-
etry is prerequisite to the course. Only
a limited number of enrollments can be
accepted, preference being given to
those who give evidence of a serious
interest in the subject. This course is

conducted in co-operation with engi-
neers who have developed the cathode
ray tube for television purposes. Its
purpose is to prepare men for employ-
ment in this new industry wherein yes-
terday's science is today being engi-
neered for tomorrow's sales.

The cost is moderate. A down pay-
ment of $5.00 brings you the first lesson
and four more thereafter as the prob-
lems are answered. Similar $5.00 pay-
ments bring each succeeding set of 5
lessons, a total of $30.00 for 30 lessons.
Mail the attached enrollment blank with
your initial $5.00 payment. It marks a
turning point in your career.

ENROLLMENT BLANK
ARTHUR H. HALLORAN,
430 Pacific Bldg., San Francisco, Calif.

Enclosed is $5.00 for which enroll me as a student in your course on Television
Engineering. I understand simple radio principles and trigonometry and expect to com-
plete the course.

Dynamic Speakers
Rola dynamic
speakers, se-
lection of three
sizes of cones
-output trans-
former built in
matches pen -
t ode Impe-
dance. 7 inch
diameter virtu-
ally standardfor midget
sets. Larger
diameters t I tcutouts in
standard con -
soles. Extreme
sensitivity and
faithful tonal
response. 7 inch
cone, $4.50-
10.5 inch cone,
05.85-12 inch
cone, $7.25. These are new series JP speakers.
latest models, brand new.
Rola automobile dynamic, 7 Inch cone, field coilfed by 6 volt storage battery; output transformer
for 238 pentode, $4.95.

Filament Transformers
20 volt filament transformer, for heating heaters
of three of the automotive series tubes for a -e
operation, when heaters are in series, 89e-2.5 v.
center -tapped secondary transformer, up to five
heater tubes, $1.69,

Highest Grade Tubes
Heaters of the 7 Second Type. These tubes are
of the finest quality and are guaranteed to be
received in perfect condition.

227 @Ku: 245 @$0.66 240 @$IM224 @ .60 250 @ 3.60 112A@ .90
235 @ .96 II -99 @ 1.50 222 @ 2.70
247 @ .93 V-99 @ 1.68 230 @ .96
228 @ .48 120 @ 1.80 231 @ .96
171A@ .54 201A@ .45 232 @ 1.30
210 @ 4.20 200A@ 2.40 233 @ 1.65

Blueprints

236@$1.65
237@ 1.05
238@ 1.65
239@ 2.05
280@ .80
281@ 3.00

627, five tube tuned radio frequency set, s -c
operated; vari mu and pentode; can be used also
to 80 meters with tapped coils and switch.
Blueprint, 25c.
628-B, six tube 15-570 meter receiver. A -c

operation, multi mu, pentode output. Blueprint, 25c.
630, a three tube a -c short-wave converter that can
be built for $7.00. Rectifier circuit included.
Blueprint, 25c.

Other Parts
Three circuit tuner for 0.0005 mid., tuning
condenser, 69c; antenna coils for any capaci-
ties, 36c; a -c synchronous motor and phonograph
turntable, 80 rev. per min., $4.45. -Set of three
shielded standard coils for screen grid sets, using
0.0005 mfd., $2.45; for 0.00035 mid., $2.45.

Guaranty Radio Goods Co.
143 West 45th Street

New York, N. Y.

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

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

RADIO WORLD, 145 West 45th street. New Tern. N Y
(Just East of Breedwas)

Enclosed please fled IL . for weeks
subscription for RADIO WORLD end please send as free
premium the meters (backed off below

0 I am  subscriber Mitead ray subseript:o (Checkoff If true.)
O 0-0 Voltmeter D.C. No. 525O 0-50 Voltmeter D.C. Na. 337O 5 -Volt Charge Tester D.C. No. 23O 0-10 Amperes D.C. Ni. 33$O 0-25 Milliamperes D.C. i4.O 0-50 Wiliam D.C.
O 0-100 Mlillem D.O.

W

O 0-300 Milliamperes D.C. Ni. 5511O 0-400 M II liens O.C. Ns, 554
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The Birth of a Super
Step -by -Step Analysis of Design

By. Herman Bernard
[The author herewith engages on an unusual procedure-reports

on the step-by-step design and development work of a midget super-
heterodyne. Further reports will be printed and the final circuit
discussed constructionally.-EDITOR.]

THE problem was to determine what could be accomplished
with a broadcast superheterodyne, using a -c operation, six

tubes, including rectifier.
Experiments were conducted at first with the circuit shown

in Fig. 1. The rectifier and power tube circuits are omitted, as
they would be the same in any case, consisting of a 280 and a
247. Six tubes would be required, therefore, if the circuit were
complete, there being four in Fig. 1 and two omitted.

The 250 volt line was conducted directly to the plate returns
of the four tubes in Fig. 1, but the squealing, at the intermediate
frequency was very considerable, nor could it be checked with
the volume control in the cathode circuit of the intermediate
tube, because only when there was some intermediate frequency
squealing was there some sort of reception. It therefore became
necessary to cut down this voltage, which was done with an 0.01
meg. series resistor, bypassed by 0.1 mfd. Then the plate voltage
was 165 volts.

Note there is only one intermediate stage, but it is quite easy
to have enough regeneration present to produce good gain.

Detuning By Volume Control

The volume control then was tied to oscillator and inter-
mediate stages, was in the wrong place, for when the signals
came in tolerably well, with modulator tuning omitted, and
oscillator alone depended on for tuning, if the condenser were
left in one position two different stations could be tuned in by
means of the volume control. That is, the voltage changes
produced by the volume control, in plate and grid circuits, pro-
duced frequency differences. As the oscillator and intermediate
frequencies were thus changed, a different station was tuned in.

The frequency changes introduced by such a volume control
were first noticed some months ago in a tuned radio frequency
television receiver. As the frequencies were high, the effect was
expected to be considerable, and was, since pictures could be
tuned in or out by volume control adjustment only . It was not
regarded as likely that the effect would be considerable enough
to discourage the use of such a volume control in a circuit that
has a frequency around 175 kc, but evidently no inadvisability
of such use exists, for the present trouble was almost exclusively
in the oscillator.

Audio Modulation Through Control Circuit

It is always a problem what type of volume control to use.
Unless the control has some association with the antenna it
must he put in the audio circuit to avoid frequency changing.
Now, the audio circuit is just the one in which most persons do
not like to put the control, as no means exists then for checking
detector overload. In a superheterodyne there are two detectors
to worry about, the first, or modulator; which may be seriously

0.iiMA

FIG. 1
the basis of this circuit the author gives a step-by-
step report on the design of a superheterodyne.

overloaded even with no signal input, due exclusively to the
intensity of oscillation, and then, of course, the second detector,
subject to the same evils multiplied.

Another interesting fact concerning the volume control and
bypass condenser as in Fig. 1 was that they had an audio tuning
effect, and thus modulated the intermediate frequency. Any-
body looking for a source of modulation in a test oscillator can
find it by what may be termed purposely improper combination
of biasing resistor and condenser across it. After a few hun-
dred ohms of resistance inclusion have been passed the medium
pitched and low intensity audio howl could be heard.

The same situation was found by Bert Smith, an experienced
hand at radio, in an autodyne hookup, when 0.01 meg. was
used for biasing the 224 autodyne, and high values of bypass
condenser caused audio howl. He therefore used 0.002 mfd.
with satisfaction. Of course the modulation results only when
you have an oscillator, and besides constituting a test for oscil-
lating in any circuit, it shows that the intermediate amplifier
was oscillating in the present example.

Therefore what one has to safeguard against is intermediate
frequency oscillation, even with only one intermediate tube, for
there are two coils, which may couple a little, though shielded,
and of course there are coupling conditions possible in the
voltage supply circuits and r -f feeds.

The screen voltage was 75 volts, derived from the low wattage
divider, comprised of two 0.05 meg. resistors between the plate
voltage for the tubes under discussion, and ground. The voltage
on the second detector, not shown, would be the maximum ofthe B supply, through a coupling resistor large enough in value
to maintain less than 0.2 milliampere drain. Then the bias
normally will be from about 7.5 to 9 volts, which is highly satis-
factory, due to the relatively high screen voltage for detection,that is, the amplification screen voltage is applied also to the

(Continued on next page')
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detector. If the screen voltage were less the bias would have
to be less.

Adjusting the Intermediates
The tuning condensers, Cl and C2, are not designated as to

capacity, but were 0.00035 mfd., constituting a gang. The padding
condenser, the one between oscillator condenser's stator and
oscillator grid, was selected at 0.00076 mfd., as that capacity is
approximately correct to give the necessary ratio of frequency,
the only subsequent requirement being the inductive one to
make the oscillator dial settings correspond to the modulator
dial settings for the diverse frequencies.

So far the intermediate frequency has not been measured, but
the two intermediate couplers were of a commercial type that
tunes from 160 to 200 kc. The grid condensers have to be turned
down, near maximum capacity, and then the plate con-
densers adjusted, and as these, too, were at nearly maximum
capacity the frequency was lower than 200 kc. However, the
frequen,cy will be measured and reported.

Suppose the intermediate frequency is 175 kc. Then, as we
desire to use the higher frequency for oscillation, for any given
modulation frequency the other will be 175 kc more. So for 570
kc tuned in by the modulator the oscillator would have to be at
.745 kc, and for 1,300 kc modulator, at 1,475 kc. If these two
points are tied down the tracking will be satisfactory.

It so happens that the coil -condenser combination used in the
modulator is the same one used in several midget sets on which
the author has worked, and the tuning characteristic is familiar.
However, it will be assumed that nothing is known in advance.

Intermediate Frequency Measurement
By disconnecting the stator of the modulator tuning con-

denser, and using only the oscillator for tuning in locals, two
frequencies may be selected as suggested, or two other frequen-
cies not far removed therefrom. No matter what the inter-
mediate frequency, the intermediate coils can be lined up on
the basis of loudest signal response for a given station. Then
six or more stations can be tuned in, including semi -distant
ones, giving points well distributed as to frequency or dial
settings, and a curve run for the oscillator, when the oscillator
secondary is just like the modulator secondary.,

Some strong stations will come in at three or four points on
the dial, others at only two. Two would represent the higher
and lower frequency settings of the oscillator in respect to the
incoming signal. The third and fourth would be second har-
monics of these, much weaker. By noting where these repeat
points come in, selecting the two strongest, those closest
together on the dial, you can determine the span between the
repeats in terms of frequency. You can use the incoming or
station frequencies for this observation. This constitutes a
measurement of the intermediate frequency, for that frequency
is half the frequency difference between the high and low oscil-
lator settings. The curve will disclose the doubled value in
terms of dial settings again plotted against frequencies.

Removal of Oscillator Turns
If the intermediate frequency is too high or too low, particu-

larly if too low, it can be adjusted on the basis of repeat points
to make it just 175 kc, or if it is not far off there need be no
change, as the intermediate frequency need not be exactly 175
kc. Even commercial receivers sometimes have the intermediate
frequency purposely a little different than 175 Ice.

FIG. 2

This crowded pattern was the result of trying to get
due to poor placement of parts.

The curve just obtained is really the modulator curve, with
frequencies raised by the amount of the intermediate frequency,
as the modulator secondary is going to stay just as it is, while
the oscillator secondary will be subjected to removal of some
turns. So you have the dial settings for the modulator to tune
in lower signal frequencies. Since the frequencies are displaced
to the extent of the intermediate frequency, and you know the
intermediate frequency, subtract the intermediate from the
signal frequency values, simply by writing on the curve refer-
ence used for frequencies, the frequencies the values called for
by this reduction.

Therefore you know where 570 and 1,300 kc will come in (or
selected frequencies near these), so the corresponding oscillator
frequencies (addition of intermediate frequency to the two
others) should come in at the same points. Try one first, prefer-
ably the higher frequency. Take off turns until the response is
just right. This will require the removal of 10 turns.

Now we have established one point, say, 745 kc, and will try
the other, say, 1,475 kc. A small variable condenser, a midget,
put across modulator at first, then across oscillator, will tell
which way, if either, the oscillator is "off." If capacity has to
be added to the oscillator then the oscillation frequency at the
setting is too high, which may be remedied by turning down the
trimmer across this section. If the test condenser proves effec-
tive across the modulator, then the oscillator tunes too low, and
a turn or two may be removed from the oscillator secondary.
Then recheck against the low frequency setting and you will
find the response good.

These details are given' for the\ benefit of those who are
experimenting with superheterodynes and who run up against
the tracking problem. The data are predicated on the use of
a padding condenser of 0.00076 mfd. for any type 0.00035 mfd.
tuning condenser. For higher capacity tuning condensers the
padding capacity could be the same.

However, for the purposes of constructing the receiver at
present under experiment, the absolute values of numbers of
turns will be given finally, and the special capacity padding
condenser will be used.

Coupling of Mixer Circuit

Nothing has been said so far as to coupling between modu-
lator and oscillator. A condenser C3 is shown connected from
grid to grid. This may consist simply of the capacity effect of
inter -twisted leads, the twisting begun where the grid leads
emerge from the coil shields on their way to the tube caps. This
is sufficient capacity. Tests are being made with various values
of capacity. At present the experiments involve a 0.6 mmfd.
condenser. Anyway, the amount of capacity for adequate coup-
ling is small.

From the operation of the circuit to date, which operation has
been merely experimental, it is clear that tuning the modulator
is a necessary precaution against picking up squeals when tuning
the oscillator, and of course tuned modulator is standard prac-
tice. There is no intention to try an autodyne circuit-same
tube as modulator and oscillator-because the coupling would
be unity or at least very strong, and we have found how slight
it should be.

At present it seems that a t -r -f pre -selector is advisable
for suppression of image interference. Image interference is
due principally to insufficient selectivity at the signal frequency
level to exclude signal voltages of transmissions, especially since
the oscillator can bring in the same station at two points, or two
stations at one point, the interference constituting the image.

The placement of parts was determined
by an existing chassis, resulting in some
awkward wiring, so that the intermediate
amplifier tube oscillated. Therefore in an
attempt to get rid of the oscillation all
the filtering was done as shown in Fig. 2,
but still oscillation persisted, for the feed-
back obviously was caused by the inter-

QT<1 mediate frequency coil leads. Finally the
condenser across the biasing resistor of
the intermediate tube was omitted and the
resistance biasing that tube was greatly
increased, whereupon oscillation stopaed.
However, the amplification was not as
great from the intermediate stage as it
should have been, therefore the set did
not come up to sensitivity requirements.
It tuned in stations on the speaker within
a night radius of about 1,000 miles, with
a few instances of about 1,500 -mile cover-
age.

1±=2:nReo
MIN RC D.,

rid of oscillation

"Whistling" Reception

Persons who have operated superhetero-
dynes know that some such sets cause a
lot of whistling to accompany the tuning.
Considerable of that nuisance was present.
It may be due to poor tracking or to in-
sufficient selection ahead of the modulator.
Here the tracking was excellent.
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FIG. 3
Design of the intended circuit. The receiver is to be totally rebuilt to meet the requirements of the circuit

as shown here.

(Continued from preceding page)
One stage isn't very discriminating in t -r -f. So instead of

six tubes there will be seven, due to a stage of t -r -f, and the
parts will be arranged on a special chassis, for better wiring
short cuts.

The tone, as it is, passed a critical test, and no change need
be introduced, except that some persons like a tone control, and
for their benefit one will be included.

Short -Wave Option
Another change will be the introduction of plug-in coils.

While the set is for broadcast reception particularly, many like
to have a chance to tune in short waves, and this can be done
if plug-in coils are used. The service is easily enough estab-
lished by having permanent shield bases on the chassis top,
pierced so that sockets can be mounted underneath, these sock-
ets to receive the pronged coils. Then the shield tops may be
put on and taken off, only the coils being changed. Some may
want television reception, even though the selectivity will be
a little higher than most strictly television sets now possess,
so television terminals will be provided.

Since there will be a large voltage drop in the neon lamp, a
limiting resistor of 0.01 meg. (10,000 ohms) of 1 watt rating,
will be put in the screen lead of the 247, so that the screen
voltage, when the lamp is in circuit, will not be so greatly in
excess of the effective plate voltage as to overheat the screen.

A phonograph twin terminal post will be included, also, with
a switch to change the second detector tube to an amplifier,
so that the pickup gets the benefit of two stages of amplifica-
tion. There will be also a B plus output for affording B voltage
to short-wave converters for those who desire to use the set
only for broadcasts, and perhaps have a converter they would
like to use with the receiver. No coils need be molested for
complete broadcast coverage.

Auxiliary Test Equipment
A means will be described for producing absolutely correct

tracking, this means requiring a 175 kc oscillator, to establish
the intermediate frequency readily at a known and exact quan-
tity, and also a broadcast -oscillator frequency oscillator, say,
1,700 to 550 kc. The same unit may be used for both purposes,
by coil shifting, and with the predetermined oscillator and
modulator and r -f inductances there will be no trouble what-
ever in establ0ishing tracking. The method of procedure will be
fully outlined.

Coil Data
The modulator coil may consist of 127 turns on 1 inch diameter

for the secondary, 15 turns for the primary, the primary wound
over the secondary, near the bottom of the coil, insulating fabric
between the two windings. The wire may be No. 31 or there-
abouts, preferably enamel covered. The oscillator coil would
consist of 20 turn tickler wound similarly over a 117 turn secon-
dary, but put on extra oscillator secondary turns so that you
can remove turns for better accuracy.

In the commercial coils that were used the terminals were
marked P, B, G and ground symbol. For the modulator the
connections are P to antenna, B to ground, G to grid and ground
symbol to ground. For the oscillator they are P to B plus, B

to plate, G to grid, and ground symbol to ground. The reason
for the seeming reversal of the plate winding is that the coils
are primarily intended for t -r -f coupling, and the terminal desig-
nations are in the interest of stability against oscillation, but in
the oscillator we want oscillation, so the reversal from the
originally intended connections must be made.

A Check-up on Tracking
Also an r -f choke was tried as the antenna primary,

but the tuning characteristic was somewhat different than when
a plain primary was used as recommended. The inductance of
the secondary was diminished at the high frequencies and rela-
tively increased at the low frequencies, thus attesting to the
choking effect of the semi -resonating choke coil. Because we
must have tracking the two outside windings should be similar.

Also such a choke was tried as the feedback winding of the
oscillator, but oscillation stopped a little above 1,000 kc, for
then the choke became quite a choke indeed.

Forecast in Fig. 3
An idea of what is in mind may be gleaned from Fig. 3. The

circuit is still being worked on, and when perfected will be
described constructionally. Meanwhile, there will be more dis-
cussion of the preliminary work, a report of troubles encoun-
tered and their solution, but it is almost certain even now that
a fine receiver will result, as there is plenty of kick and high
selectivity in the circuit as it is being worked provisionally.

1.0.6
MMFD 227

FIG. 4
Oscillator for measuring modulator, oscillator and
intermediate frequencies in a superheterodyne with
power obtained from the set by plugging in. One
plug-in coil covers 1,700 to 550 kc, the other 150 kc to
250 kc. The grid leak stabilizes the voltage, hence

frequency.
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An Output Meter Adapter
Power Tube Converted

2,47
245,1/IA

30-A-

G 5 N Hq

5,000A
5 WATTS

EACH

FIG. 1
The circuit diagram of an adapter which converts the
power tube to a detector for measurement of output
level as an aid in making receiver circuit adjustments.

THE possibility of using the power tube in a receiving set
as a rectifier for the purpose of measuring the output with
a direct current instrument was suggested last week. The

question as to whether it is possible to build an adapter to make
the conversion without any wiring changes in the receiver has
since arisen. It is not only possible but it is very simple.

In order to provide for three -element power tubes as well as
for pentodes it is desirable to incorporate two sockets in the
adapter, one UX to accommodate the three -element tubes and
the other UY for the pentode. However, to fit the adapter to
either type of socket in the set it is necessary to have an adapter
at the plug end. Normally the cable may terminate in a UY
type plug which fits into a UY socket, which will take care of a
247 tube. When a three -element tube of the filament type is
involved an adapter fitting the UY plug is put on the end of
the cable, and this adapter in turn is provided with a UX plug.
Such adapters are standard equipment on circuit testers.

Principle of Adapter
The adapter works only on a -c operated sets because a trans-

former is essential. This transformer is indicated by T in
Fig. 1 and it has a one-to-one ratio. When the plug is inserted
into the tube socket in the set the primary of this transformer
connects with the filament terminals and the input voltage is
whatever voltage exists across the terminals. The secondary
voltage will be the same since the ratio of turns is unity. The
windings in the transformer must be such that both will carry
the normal current drawn by the tube.

LIST OF PARTS
One UY type socket
One UX type of socket
One 30 -ohm center -tapped resistance
One 5,000 ohm, five watt resistor
One 5,000 ohm, five watt potentiometer
One 0.3 mfd. by-pass condenser (three 0.1 mfd. in one block,

reds interconnected, black to minus)
One one-to-one filament transformer as described
One 0-10 milliammeter, or a more sensitive milliammeter
One five lead cable with UY plug terminal
One UY to UX adapter

By J. E
The grid terminal G of the cable connects with the grid prong

in the tube socket and is in turn connected to the grid terminal
of the sockets in the adapter. Therefore the same signal voltage
is impressed on a tube when it is in the adapter socket as when
it is in the receiver socket. The plate prong on the adapter
plug picks up the plate terminal in the receiver socket, and
therefore a high voltage is impressed on the plate of the tube
when it is in the adapter socket. A milliammeter M is inserted
in the lead between the plate and the plate terminal on the
receiver socket. This of course is used to indicate the plate
current and the change in the plate current when a signal is
impressed on the grid.

How Bias Is Changed
To change the bias on the tube a resistance is connected

between the center point of the secondary of the one-to-one
transformer and one side of the primary. The only object of
using the one-to-one transformer is to enable change of the bias
without rewiring the set. The reason one end of the bias
resistance is connected to one side of the primary is that there
is no other way of providing a return to B minus automatically.
It would be desirable to connect the resistance to the center of
the primary as well, but that would require making a connection
between the adapter and B minus in the set. There is really
no objection to the return to one side of the heater because
indications are visual and hum does not matter. The center on
the secondary is provided by a 30 -ohm center -tapped resistance.

In the drawing a simple grid bias resistance is not indicated
but rather a potentiometer. There are several reasons why
this arrangement is used. In the first place, if the bias were
increased by a high resistance alone, this resistance would have
to be of a very high value, since the plate current at correct
adjustment will be very small. In the second place, as the cur-
rent is reduced the voltage on the tube would rise to a high
value. This would alter the conditions of the receiver under
test. Besides, if the circuit employs electrolytic condensers, as
many modern circuits do, the voltage will rise above the break-
ing down voltage of these condensers and serious damage would
result. Hence a potentiometer consisting of two 5,000 ohm,
resistors is used between the plate terminal on the receiver
socket and the side of the heater to which the return is made.
The resistance next to the transformer is a potentiometer and
the slider of this is connected to the center of the secondary
of the one-to-one transformer. The total resistance of the two
resistors is such that there is a comparatively small change in
the current drawn by the set when the adapter is used, and
therefore a small change in the voltage.

Reason for Potentiometer
In some instances the current will go through half of the fila-

ment transformer serving the other tubes in the set, or through
the center -tapped resistance for these tubes, but the current is
comparatively small so that there is no danger.

If there is no grounded center -tap on the filament transformer
serving the set the arrangement will not work because then
there will be no return of the plate current in the adapter to B

Special Connection
Special attention should be paid to the neon lamp connection by

television experimenters. No doubt many who have tuned in the
picture transmissions aurally have been surprised at the relatively
low intensity of visual reception when the changeover is made to
picture impulses. Of course some detuning occurs, but it is as-
sumed that has been corrected by retuning. However, the most
serious drawback seems to be, under such circumstances, that the
output tube is not worked properly.

If the neon tube is the load directly, then the plate voltage may
drop to around 50 volts effective, so that it will be as great as the
grid bias voltage. Also, of course, the current through the tube
is low. The larger plate area neon lamps stand about 15 milli-
amperes continuously, and a series resistor is recommended to limit
the current through the lamp. Since lamp and limiting resistor
are in series with the plate circuit, naturally the same current flows
in the plate circuit, about 15 milliamperes. Although the efficiency
of the tube is increased when such a high load is put on it, the
power output is decreased, even though not enormously. What we
are interested in is the power output.

The neon tube may have a series circuit in parallel with it.
and this series circuit consists of a 4,000 ohm 2 watt resistor
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nor Visual Results;
into a Detector by Device
tnderson

FIG. 2
This diagram shows the complete circuit of a 247
power stage after the adapter has been plugged in and
the tube has been transferred. This is for the case
when a bias resistance is used and the choke is in the

positive side of the supply line.
minus. In such cases it will be necessary to provide an external
lead as suggested above.

The potentiometer is used rather than a fixed voltage divider
so as to provide an adjustment of the bias for different tubes.
A 247 pentode requires a relatively low bias for good detection.
Hence the slider on the potentiometer is set close to H2. The
245 requires a much higher bias, and then the slider is moved
toward the plate. The 171A is between the two.

In Fig. 2 is shown the complete circuit of a 247 tube after
the adapter has been plugged into the socket in the set and the
tube transferred to the adapter. This shows clearly how the

nor Neon Lamp
and a 30 henry audio choke coil, the d -c resistance of which may
he neglected. The object of the parallel circuit is to take up the
excess current, so the neon tube will get no more than its pre-
scribed share. If only a parallel resistor were uced, then the
signal current would be divided, about twice as much flowing
through the resistor as through the lamp, and yet we are interested
in getting all possible signal current through the lamp. Therefore if
we add the choke to the parallel circuit the signal current will
flow through the lamp exclusively, as the coil will choke it out of
the shunt circuit.

The switch is so arranged that either the primary of the output
transformer or the lamp is shorted out. A single pole double
throw switch will do this.

The effective load on the plate circuits of the detector and first
audio tubes may be 0.2 meg., the sum of two series resistors in
each of those circuits, for the middle and low notes, since the
capacities to ground (0.1 mfd.) have virtually no effect on middle
and low notes. However, the filter circuits, consisting of the
resistors and capacities in all audio plate and grid circuits, are
zreat hum reducers, and likewise minimize other forms of feedback.
They are stabilizing agencies as well as hum killers.

1-:"C"131ag

FIG. 3
This diagram shows the complete circuit of the power
stage and the adapter for the case when the choke is
in the negative side of the supply line and when the
bias is obtained from a drop in the choke coil. Dotted

line means common core.
bias on the tube is obtained. First there is a portion of the
resistance of the 5,000 ohm potentiometer between the filament
of the tube and B minus. Then there is the effective resistance
of the 30 -ohm resistance and the transformer winding, and then
the 400 ohm bias resistance which served to bias the tube before
the adapter was plugged in. In this case the potentiometer must
be set nearer H2 than if the 400 ohm resistance were not there
because the total current through the 400 ohm resistance is not
much different from the normal plate current of the tube. In
Fig. 3 is shown the case where the choke of the filter is put in
the negative side of the voltage supply and the bias is obtained
from a drop in a portion of the choke. In most cases the choke
is the field coil of the dynamic speaker.

The corresponding circuits for the three element tubes are
the same except that the connection between the screen and B
plus is dropped out, which occurs in the plug adapter.

It should be noted that the circuit will not work if the adapter
is plugged into the socket for a 227 tube because the grid
would receive a high positive voltage instead of a signal voltage.
Neither will it work in conjunction with a 238 type tube because
in such cases the cathode would receive the high positive
voltage, the grid would get no signal voltage, but the screen
would. Similar circuits, of course, may be arranged for these
tubes also.

The One -to -One Transformer

The one-to-one transformer is not standard equipment and
some may find difficulty in obtaining one. But it can be con-
structed very easily. Take the core of an audio transformer or
of any small transformer. Put on it two equal windings of
about 50 turns each, using heavy wire such as No. 18 double
cotton covered. Insulate both windings from the core and from
each other. These windings may be put on without the trouble
of taking the core down simply by threading the wire through
the window. First compute the length of wire required and cutthis length off the spool.
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An Eight Tube Super for. D -C
Heaters Connected in Series for Economy

By Einar Andrews
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FIG. 1
The circuit of a nine tube superheterodyne for operation on a 110 -volt d -c line

N THE January 16th and 23rd issues was described an eight -
tube automobile superheterodyne. Since then there have
been requests for a similar circuit diagram for use on a

110 volt d -c line, with the tubes connected in
series. This diagram is given in Fig. 1.

As the heater currnt will not be pure d -c it is necessary to
make certain changes. For example, it is not advisable to use
the heater current for bias or for the screens without first
filtering the current. For this reason a grid bias resistance is
used for each tube. The first tube in this circuit is operated
under the same conditions so that the bias resistance should
remain at 600 ohms. The bias resistance for the modulator also
may remain at 30,000 ohms, although it may be increased to
50,000 ohms if desired. There is very little difference between
the two, and both have advantages.

The oscillator need not be changed except that a lower plate
voltage will be used on account of the lower voltage at the
source. The bias resistance for the intermediate frequency
amplifier is also the same, namely, 600 ohms. Likewise, the
grid bias resistance of the detector may remain at 30,000 ohms,
although, as in the case of the modulator, it may be raised to
50,000 ohms.

Change in Audio Amplifier
The screen of the detector is not returned to the positive

end of the heater circuit but rather to a suitable point on the
voltage divider. The screen voltage may have any value from
6 to 45 volts, although it is better to remain below 25 volts.

There are two changes in the first audio amplifier tube. A
grid bias resistance of 1,500 ohms is used in the cathode lead,
and a by-pass condenser of 0.1 mfd. or more is put across it.

There has also been a similar change in the push-pull output
stage. Instead of using a 300 ohm resistance between the
cathodes and the positive side of the heater, a 600 ohm resist-
ance is used between the cathodes and ground, the grids being
returned to ground.

In the first detector the screen voltage has been increased
from 6 to the same voltage that is used on the plate of the
oscillator, or on the screens of the radio frequency amplifier
tubes. This change was made necessary by the fact that the
heater current was not filtered so that the heater voltage could
not be used for the screen.

The Heater Circuit
All the heaters are connected in series, and the pilot light

is also on the series. If we allow a voltage of 7 volts across
each heater, which is quite safe, and 2.5 volts for the pilot light,
the total voltage drop in the series will be 63.5 volts. If the
line voltage is 115 volts, the excess that must be dropped in the
ballast resistance is 51.5 volts. Since the current will be 0.3
ampere, the required ballast resistance is 171 ohms. This is the
resistance between (9) and the positive side of the supply line.

The heater circuit has not been completed on the drawing but
the numbers indicate the connections to be made. The pilot

el4p

light picks up the chassis and the negative side of the line.
The other side of the light terminates in (1), which is to be
connected to (1) on the first tube. After that all heater ter-
minals equally numbered are to be connected until we finally
reach (9) and the ballast resistance.

The dynamic speaker is supposed to be connected across the
Hk and Hp terminals at the right across which there is 115
volts. A speaker designed for this voltage should be used.
However, if a speaker having a field resistance of 171 ohms, or
about that, drawing a current of 0.3 ampere, is available this
may be used in place of the ballast resistance. In that case the
Hk and Hp terminals at the right should be disregarded and the
field should be connected in place of the ballast resistor.

Filtering B Supply
The plate supply voltage is filtered by means of a 30 henry

choke in the positive voltage supply lead, and with by-pass
condenser across the line. It is recommended that dry paper
condensers be used in preference to electrolytics because these
will not be damaged if the line plug should be inserted in the
wrong way. Very little filtering is needed so that the choke and
two 4 mfd. condensers will suffice. One of these fours is con-
nected across the line at each side of the filter. The by-pass
condensers from the taps on the voltage divider to ground need
not be larger than one microfarad each.

The voltage divider may first consist of. one 1,000 ohm re-
sistance between the chassis and the screen for the detector
and then two 5,000 ohm resistances.

While reference has frequently been made to the chassis as
ground, it should not actually be grounded, for this would short-
circuit the line in most cases. No ground connection need be
made, but if it is, it should be made through a condenser of
about 0.001 mfd. It is also a good idea to put a condenser of
this value in series with the antenna for if the antenna should
happen to touch any grounded object the line will also be short-
circuited. It must be remembered that the chassis is alive and
it should so be treated. Suitable precautions must be taken in
case there are children around who might become inquisitiye
about the set.

Placing Pilot Light
The pilot light is placed next to the chassis because in many

instances the lamp is mounted on the dial pointer and moves
with it, flexible leads connecting it with the heater circuit.
This is a danger point because the insulation of the leads might
become defective during use. If the lamp were placed on the
other side of the circuit there would be a short-circuit. When
it is placed on the negative side as shown in the drawing the
worst that can happen is a short circuit of the light. The lamp
would not burn out, it would simply go out until the short was
remedied.

The shaft of the volume control is also at live potential. Fix
this reason the set screw on the knob should be covered with
an insulator, such as wax.
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The Duo Converter
Covers Short and Broadcast Waves Tuner, Too
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THE first facts about a new converter invention were dis-
closed in last week's issue, dated January 23rd. The inven-
tion consisted of a converter with built-in intermediate

frequency amplification, the final being tuned to a
frequency of oscillation that would permit further amplification
in a receiver at any frequency to which the receiver was capable
of tuning. That is, there were two mixers, the first to change
the incoming waves to an intermediate frequency, the second
to change the intermediate frequency to a frequency to which
the receiver would respond. In reality the invention concerned
the changing of frequencies in any direction, but the application
is being confined for the moment to all -wave converter use.

So, with this system, and suitable choice of tuning constants,
the situation developed may be as follows : By switching from
one inductance to another the band of original frequency re-
sponse and accompanying oscillator may include the broadcast
band as well as short wave bands. If the ratio frequency of
3 -to -1 prevailed throughout, then the tuning condensers
(0.00035 mfd.) would permit coverage from 550 to 14,850 kc,
using three coils, whereby the ratio would be 3 cubed, or 27 -to -1.
Therefore if the converter is worked with a broadcast receiver,
all tuning may be done on the converter, broadcast band
included, and the set is relied on only for some extra amplifica-
tion and detection and for power output.

Large Frequency Difference
The intermediate frequency selection may be 175 kc, as that

frequency is popular now. Then the intermediate amplification
would be at a frequency always greatly differing both from the
incoming frequency and the frequency of the first local oscil-
lator. There would be no direct reception of broadcast stations
because the intermediate frequency is so far removed from any
of them, and as the original carrier frequencies increase, the
extent of the frequency difference increases. Broadcasting and
other stations would be received only by virtue of the super-
heterodyne action. Ordinarily when converters are connected
to sets some strong locals will come through directly, as the
intermediate frequency is one chosen in the receiver, and it is
not far removed in frequency from the interfering carrier.

The diagram this week shows the new converter completely.
The volume control is an antenna series condenser, with some
small tuning effects, helpful because of the ganging of the twomain tuning condensers. The inductances of the grid windings
for modulator and oscillator, in the first mixer, are chosen on
the basis of the volume control being set at less than maximum
capacity, so that the frequency may be lowered by increasingthe capacity. Therefore the second and third grid windings, forshort waves, may be of the same number of turns, particularly
as the frequency difference need be only 175 kc, from 12 percent difference down to about 1 per cent finally, the settings oftrimmers built into the tuning condensers being adjusted for
best response at the lowest frequency setting (second coil).

However, for the broadcast band padding of the oscillator
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circuit is necessary, therefore a condenser of about the value
of 0.00076 mfd., now a standard value, is used, and the induc-
tance of the oscillator grid' winding is less than that of the
modulator grid windings. The number of turns used for the
broadcast band, on 1 -inch diameter tubing, No. 30 wire or there-
abouts, was 127 for the modulator and 117 for the oscillator grid
windings. The oscillator plate winding consisted of 20 turns
wound directly over the secondary, any kind of wire, with insu-
lating fabric between. The coupling is tight enough and the
plate voltage high enough to assure oscillation, despite the com-
paratively few turns on the plate coil. The rest of the grid
windings are respectively one-third as many turns as the pre-
ceding coil, except that the plate winding for the two smaller
coils has one-half the number of grid windings.

The Heart of the Invention

L11, for 0.000325 mfd., consists of 127 turns; L10, of 20 turns
wound over secondary, and L12 of 50 turns wound beside the
secondary, Vs inch space between.

The grid leak and condenser in the oscillator constitute a
frequency stabilizing agency. It is well known that the oscillator
frequency tends to drift. This would be due to voltage changes,
including those arising from grid current flow. Here the leak
and condenser do not make for rectification of any substantial
order, since the bias is highly negative, but if any grid current
flows the voltage drop in the grid resistor tends to keep the
bias constant. The situation is like that of a resistor in the
plate circuit. As the current increases through this resistor the
voltage drop across the resistor increases, and the effective plate
voltage is less. So in the grid circuit the resistor opposes nega-
tive bias voltage increases that grid current might occasion.

The intermediate amplifier consists of two stages, requiring
three transformers, since one transformer couples to the second
detector or output tube. The cathode of this tube has a coil
in series with the biasing resistor, this coil coupled to a tuned
plate circuit. Therefore the tube may be made to oscillate at
the frequencies determined by the condenser and coil it tunes.
If a physically small sized condenser is used it may be placed
on the front panel and be knob -actuated. Then any second
frequency of amplification-really a supermediate frequency-
may be chosen and the receiver worked at a frequency where it
is most sensitive. Even a frequency on which there is a broad-
cast station may be used.

If the capacities were the same the secondaries for tuning of
both oscillators to cover frequencies required for broadcast
response would be the same, since the difference, 175 kc, is thesame. In the first instance the frequency was lowered from
signal frequency to 175 kc by oscillation frequencies 175 kchigher than modulation frequencies. Now the modulation
frequency is increased instead of being lowered, the oscillatorbeing 725 to 1,675 kc higher. Subtract 175 kc from the two
extreme frequencies and you get 550 and 1,500 kc.-H.B.
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SERVICE SHEET NO. 1 TUBES
(Continued from last week's issue, dated January 23rd, wherein data on detectors, amplifiers and

Power tubes were published.)

Filament Rating

Tube Volts Amperes
280 5.0 2.0

281 7.5 1.25

Tube
VOLTAGE

874 REGULATOR
CURRENT

876 REGULATOR
(Ballast Tube)

CURRENT
886 REGULATOR

(Ballast Tube)

Tube Purpose

RECTIFIERS
Volts Per Plate

A C Voltage per Plate (Volts RMS), 350; D C Output Current (Maxi- Remarks
mum MA.), 125.

A C Voltage Per Plate (Maximum Volts RMS), 400; D C Output Current Full wave
(Maximum MA.) 110. FA I Ili

A C Plate Voltage (Maximum Volts RMS), 700; D C Output Current Half wave
(Maximum MA.), 85.

REGULATORS
Designed to keep output voltage of

constant when different values of
supplied.

Designed to insure constant input to
radio receivers despite fluctuations

Designed to insure constant input to
radio receivers despite fluctuations

B Eliminators
B current are
power operated
in line voltage.

power operated
in line voltage.

Operating Voltage
Starting Voltage
Operating Current
Operating Current
Voltage Range

Operating Current
Voltage Range

AMATEUR AND EXPERIMENTAL
Negative Screen

FILAMENT Grid Bias Voltage

OSCILLATOR
852 or R. F. POWER 10.0 3.25

AMPLIFIER
OSCILLATOR

865 or R. F. POWER 7.5 2.0 A C 500 150
AMPLIFIER

866 HALF -WAVE 2.5 5.0 A C
RECTIFIER

VOLTAGE
841 AMPLIFIER 7.5 1.25 D C

OSCILLATOR
841 CLASS A 7.5 1.25 D C 4.25 30

1" kg
z Z0o>.g-%.81 15

A C 2,000 12

>
AO

.ot

150

a 0

250

A.
AO

90 Volts D C
125 Volts D C

10-50 Milliamperes
1.7 Amperes

40-60 Volts

2.05 Amperes
40-60 Volts

Plate Plate
CurrentDissipation Power Output

. 0 g 4._

A .A
glWg

2A
`11

1:14

... 85 100 100 100 120 30

40 75 125 125

a

100

30 60 15 15 7.5 1.9 7.5

Maximum Peak Inverse Voltage -7,500 Volts
Maximum Peak Plate Current -0.6 Ampere
Approximate Tube Voltage Drop -15 Volts

450 30 -8 30 ... 50 60 15 15 16 4 13

* Clais B
t Class C

Voltage
Output

126

SERVICE SHEET NO. 2 WIRE TABLES
THE table herewith is based on measurements at 68° Fahren-

heit. Different temperatures will give slightly different results.
In practice some slight variations are to be expected from

the tabulated values, including particularly turns per inch, as the
remain unknown. But these two are related, for K depends on 2aN/n.

Abbreviations : B & S, Brown & Sharpe, same as American wire
gauge. There are six other gauges in use, but B & S is used in radio
in the United States. SS is single silk, DS double silk, SC single
cotton and DC double cotton. For direct current CC is used to
avoid confusion with DC, that represents double cotton. CC stands
for continuous current, which is synonymous with direct current.

When designing inductances the length of the winding enters into
the computation as well as the diameter and the number of turns.
Since the length of a coil of closely -wound wire is determined by

Turns Per Linear Inch

a0 b. a a
ti U U

g .t. ti f...2
.2 .2

.u. to) A
(.5 o

vi 1 f'''' _c;''

tA (2

`1' ..lo,

(..)

Zi!

7>
%

'ett 1.3,

.....
to

8

a fi i Ico 0. .a. ..

cii t1Q-c' it* 43 .'., 4 w
a

W
a

w
a

14 2.525. 15.6 13.6 15.2 14.1 13.3

15 3.184 16.9 16.3 16.1 15.1 17.0 15.6 14.8

16 4.016 18.9 18.2 17.9 16.7 19.1 18.4 17.7 17.4 16.3

17 5.064 21.2 20.3 19.9 18.2 21.5 20.5 19.7 19.3 17.9

18 6.385 23.6 22.6 22.1 20.2 23.9 22.8 21.8 21.4 19.7

19 8.051 26.3 25.1 24.4 22.2 26.8 25.4 24.2 23.6 21.5

3/ 19.15 29.4 27.8 27.0 24.3 30.1 28.4 26.9 26.1 23.6

21 12.80 32.7 30.8 29.8 26.7 33.7 31.6 29.8 28.9 25.9

22 16.14 36.6 34.2 33.0 29.2 37.7 35.0 32.8 31.7 28.1

23 20.36 40.6 37.7 36.2 31.6 42.3 39.0 36.4 34.9 30.6

24 25.67 45.2 41.6 39.8 34.4 47.1 43.1 39.8 38.1 33.1
25 32.37 50.2 45.8 43.6 37.2 52.9 47.8 43.8 42.8 35.8
26 40.81 55.8 50.5 47.8 40.1 59.1 52.9 48.0 45.7 38.6
27 51.47 61.7 55.5 52.0 43.1 66.2 58.4 52.9 49.7 41.4
28 64.90 68.4 60.9 56.8 46.2 74.1 64.5 57.8 54.0 44.4
29 81.83 75.1 67.1 61.3 49.2 83.3 71.4 64.1 58.8 47.6

30 103.20 83.1 73.2 66.5 52.5 92.2 77.8 69.2 63.0 50.3
31 130.10 91.5 79.3 71.9 55.8 103.4 85.6 75.3 68.1 53.5

32 164.10 100.5 86.5 77.2 58.9 115.6 93.8 81.6 73.2 56.6

33 206.90 110.1 93.6 82.8 62.1 129.3 102.7 88.2 78.5 59.7

34 260.90 120.4 101.0 88.4 65.3 144.9 112.3 95.2 84.0 62.8
35 329.00 131.4 108.5 94.3 68.4 162.3 122.5 102.4 89.6 65.9

36 418.80 142.8 116.2 100.0 71.4 181.8 133.3 109.8 95.2 68.9
37 523.10 155.0 124.2 105.8 74.3 202.4 144.1 117.1 100.6 71:7

38 659.60 167.7 132.2 111.6 77.1 227.7 156.4 125.1 106.4 74.6
39 831.80 180.5 140.2 117.2 79.8 252.5 167.7 132.2 111.6 77.1
40 1,049.00 122.8 82.3 280.1 179.5 139.4 116.6 79.5

the diameter of the wire, it is necessary to know the number of
turns for each inch of winding. The number of turns per inch of
different sizes of wire and insulation is given in the table herewith.

The formula for inductance of a single -layer solenoid that is
usually employed is L = 0.1002a2n2K/b, in which L is the inductance
in microhenries, a is the radius of the coil, measured from the center
of the wire on one side to the center of the wire on the opposite
side, n is the total number of turns in the winding, K is a factor
depending on the ratio of the diameter to the length, and b is the
length, all dimensions being in inches. For practical purposes it is
sufficient to use 0.1 as the numerical coefficient in place of 0.1002
and to regard the diameter of the form' as the effective diameter
of the coil. In case the wire is very thick it may be necessary
to take account of the wire diameter in determining the diameter of
the coil, but in most cases it is not necessary. In any case, the effec-
tive diameter of the coil is equal to the diameter of the form plus
the diameter of the wire measured over the insulation.

The formula given above is useful when computing the inductance
of a coil already wound, for the radius, one-half the diameter, of
the coil can be measured and so can the length of the winding,
and the turns can be counted. But when winding a coil to a pre-
determined inductance the formula cannot be used as it stands be-
cause we neither know the turns nor the length. That is, n and b
are unknown. It is necessary to recast the formula so that it will
contain the least number of unknown quantities. If N is the numberof turns per inch, b = n/N. If we put this in the formula and
simplify we obtain L = 0.la2nNK. In this formula we know a,
for we know what size tubing we want to use. We also know L
because we know what inductance we want to get, and we also know
N because we have decided what wire to use. Therefore n and K
remain unknown. But these two are related, for K depends on 2aN/n.
A table giving the value of K for various values of 2aN/n is neces-
sary to carry on the work. This table may be obtained in Circular
No. 74, Bureau of Standards, and in other books on radio. In a
later Service Sheet it will be published in RADIO WORLD.

The practical work of design is simplified by putting the second
formula into the form 101./a2N = nK. We know all the values on
the left and therefore we know the product of n and K, but we
know neither n nor K. The first step is to compute the value of
nK from this formula. Then we assume a reasonable value for n
and find the corresponding value of K. If we multiply this K by n
we obtain a number which should equal that already computed.
If it does we are done, but it is likely that it is in error. Then we
assume another value for n and go through the work again. This
we continue until we hit on the correct value of n.
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Patents Newly Issued
Illustrated Reports from Federal Office

[Newly issued or reissued radio patents are recorded in this de-
partment. The number of the patent itself is given first. Usually
only one claim is selected and the claim number also is. cited. The
code at the end of the title description (Cl., etc.) refers to the classi-
fication, the next number being the sub -division, which data define
the nature of the patent. All inquiries regarding patents should
be addressed to Ray Belmont Whitman, Patent Editor, RADIO
WORLD, 145 West 45th Street, New York, N. Y.]

1,841,281. STABILIZED RADIO CIRCUITS. Harold F. Elliott,
Palo Alto, Calif., assignor, by mesne assignments, to Radio Cor-
poration of America, New York, N. Y., a Corporation of Dela-
ware. Filed March 15, 1927. Serial No. 175,500. 25 Claims.
(Cl. 179-171.)

1. In an amplifying system, an electronic emission device, having
a plurality of electrodes, an input circuit for said device, an output
circuit for said device, means associated with at least one of said
two circuits to oppose the effect of capacitive coupling between the
electrodes, and means forming with said associated means, a parallel
resonant circuit the resonance period of which is below the range
of operation of the system.

* * *

1,840,776. FILTERING ARRANGEMENT FOR DIRECT CUR-
RENT. Harry W. Houck, East Orange, N. J., assignor, by
mesne assignments, to Dubilier Condenser Corporation, New York,
N. Y., a Corporation of Delaware. Filed Oct. 24, 1924. Serial
No. 745,659. 2 Claims. (Cl. 250-27.)

1. In combination with a radio receiving set, a source of unidirec-
tional power supply having one side normally grounded, a filter con-
nected between said source and the receiving set to smooth out
fluctuations in the power supplied to the set, a ground connection
for the filter and a terminal connected to the receiving set to provide
a ground therefor, and a condenser connected between said terminal
and ground connection to prevent a conductive connection between
the receiving set and ground.

1,840,365. SHIELDED GRID
TUBE. Walter Louis Krahl,
Montclair, N. J., assignor to Arc-
turus Radio Tube Company, New-
ark, N. J., a Corporation of Dela-
ware. Filed Nov. 2, 1927. Serial
No. 230,449. 6 Claims. (Cl. 250
-27.5.)

1. A ,thermionic tube comprising
an anode, a grid, a cathode, a heater
for said cathode, an auxiliary grid
between said grid and anode, sup-
porting conductors attached to said
anode, grid, cathode, heater and
auxiliary grid respectively, a sup-
porting bead, means connected to the
upper end of said cathode and heater
for maintaining the same in spaced
relation, said means being in the
form of a conductor extending
through said bead to support the
same and being connected to the sup-
porting conductor attached to said
cathode, and means each supported
by said bead secured to the upper
end of said anode, grid and auxiliary
grid respectively for maintaining
these respective elements in spaced
position with respect to each other.

1,840,772. RADIO PHONOGRAPHIC APPARATUS. Cornelius
D. Ehret, Philadelphia, Pa. Filed Nov. 10, 1924. Serial No.
748,850. 14 Claims. (Cl. 179-100.12.)

1. Radio phonographic apparatus comprising telephonic and phono-
graphic reproducers, a horn, means for interchanging communication
between said reproducers and said horn, a switch controlling opera-
tion of said telephonic reproducer, means for actuating said means
and said switch in unison, and a second switch controlling operation
of said telephonic reproducer and controlled by movement of a part
of the phonographic apparatus.

QUESTIONS AND ANSWERS
[Readers. may avail themselves of this free service for advice on

patents, trademarks, designs and copyrights. If a personal answer
is desired a stamp should be enclosed with question. Address all
questions to Patent Editor. Write on one side of the paper only,
giving full name and address. Only initials will be published.]

IS it possible for a poor man to make money out of a patent?-
L. 0., Philadelphia, Pa.

It certainly is. Some of the greatest fortunes have been built
up by men who were originally poor and who made valuable inven-
tions and obtained strong patents on them. Large corporations fear
to be drawn into infringement suits over patents and will do all
they can to avoid infringing. Where, however, there is an infringe-

ment and the owner of the patent has no funds to sue the infringer,
he can often make an arrangement with the patent attorney to con-
duct the litigation on a contingent fee basis.

* * *

WHAT countries grant the strongest patents?-F, K., Buffalo,
N. Y.

The United States and Germany, since both these countries make
rigid priority searches and the patents are therefore in a sense semi -
adjudicated when issued. Canada, Great Britain, France and most
of the other countries grant patents which are largely in the nature
of registrations because the searches are not so thorough.
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Simple Methods of Measti
Useful in Designing Coils and Selecting

By Bru
IT OFTEN happens that it is necessary to measure the minimum

capacity in a circuit and the effective inductance. This happens
during the process of designing oscillators for superheterodynes

because, as a rule, the minimum capacity in an oscillator, especially
when there is a series padding condenser on the high potential side
of the tuning condenser, is higher than the minimum in the r -f tuner.
The inductance needed in the oscillator is largely determined with
the minimum capacity in the circuit and the inductance cannot be
determined accurately until the minimum capacity is known.

There is a very simple way of determining the minimum capacity
provided that an external calibrated condenser and a calibrated oscil-
lator are available. The circuit may be already hooked up so that
the minimum capacity will be measured in position. Start the
calibrated oscillator and also the oscillator in the receiver and couple
the two so that squeals will be heard in the loudspeaker as either
oscillator condenser is turned. Turn the condenser in the oscillator
under test to its minimum setting. Next connect the calibrated con-
denser across the oscillator condenser, taking care that the leads
are short and that the circuit is grounded.  If the calibrated con-
denser has a metal shield around it this will be connected to the
rotor side, which should be connected to the grounded side of the
circuit under test.

Measuring Frequency
When this has been set up turn the calibrated condenser to any

convenient value, preferably either near maximum or minimum.
Now with the calibrated oscillator measure the frequency of the
oscillator under test. This is done by turning the calibrated oscilla-
tor until it zero -beats with the oscillator under test. Be sure that
the squeals between the fundamentals are used. Read the frequency
involved on the calibration curve and note it down. Now set the
calibrated condenser at some other convenient value, preferably at
the extreme previously not used. Again measure the frequency of
the oscillator under test and record the frequency. Of course, the
two capacity values of the calibrated condenser must also be set
down. Now we have enough data for the determination of both
the minimum capacity in the oscillator circuit under test and the
effective inductance in the circuit. The minimum capacity is com-
puted first. This is done with the aid of formula (4). This gives
the minimum capacity in terms of the two frequencies and the cor-
responding capacity values of the calibrated condenser.

-

F2 -

CO=

L=

Co =

2ir L (Ci+Co)
L

sir L (Ct+ CO)
C2+ CO
CL+Co

Fi2 - Cs F22
F21 - Fit

4Tto- Fie ----(5)

Ct- 4Ci
3 (6)

With the aid of these formulas and the data taken
by the methods in Figs. 1 and 2 the minimum capacity
and the effective inductance can be determined. The
first three formulas show the derivation of the others.

Let us assume, for the sake of illustration of the use of the
formula, the following values: Cl, 100 mmfd.; C2, 500 mmfd.; Fl.,
1,400 kc., and F2, 755 kc. Substituting these values in formula (4)
we obtain Co = 46.5 mmfd.

If the leads to the calibrated condenser the minimum capacity
obtained in this way includes the capacity of the leads, but this
capacity should not be more than a fraction of a micromicrofarad,
unless they are long and twisted together. The leads should be

B+
FIG. 1

The minimum capacity of an oscillator circuit cs
be measured with the aid of a calibrated oscillator ar
a calibrated condenser while the oscillator is in positio

made as short as possible and the two should be kept apart so th
their capacity may be neglected.

Simplifying the Formula
When this method is used there is a simple way of arriving

the result that is more accurate, provided that the calibrated co
denser can vary the frequency of the test oscillator under test I

one octave. For example, if one squeal point is first found wh.
the calibrated condenser is set near maximum by varying the ca
brated condenser, then without touching the calibrated oscillat
the calibrated condenser is turned until the squeal is heard agai
this time the second harmonic of the test oscillator beating again
the fundamental of the known frequency. In this case the frequen
at one setting of the oscillator under test is just twice that at t
other setting. Suppose, that Fl is twice as large as F2. Then
we set 2F2 for Fl in the formula (4) and cancel out F2, we obta
formula (6). This method is more accurate because we do n
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ing Capacity and Inductance
padding Condensers for Superheterodynes
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FIG. 2
The minimum
capacity can also
be measured with
a thermo - couple
meter connected
as in this figure.

Li
TO 0 SC.

have to know the frequency but only the ratio of the two frequencies,
which is exactly two to one, provided that we use the second har-
monic. This would be the method to use when our oscillator is
not calibrated. Thus we need only a calibrated condenser.

Let us examine formula (6) to see under what conditions we
may use it. The minimum capacity in a circuit is not likely to be
more than 100 mmfd. Let us set this for Co in formula (6) to
see what the ratio of C2 and Cl should be. Let us assume further
that the calibrated condenser has a maximum capacity of 550 mmfd.
Let this be C2. Then Cl should be 62.5 mmfd. If the minimum
capacity of the calibrated condenser is equal to this or less we can
use the method. Of course, it is necessary to adjust the frequency
of the oscillator so as to bring the fundamental and the harmonic
within range.

Derivation of Formula
Formulas (1), (2), and (3) show the method of arriving at

formula (4). First the two frequencies are expressed in terms of
the inductance and the minimum and added capacities. Thus we
get formulas (1) and (2). Then we divide formula (1) by formula
(2) and square both sides we arrive at formula (3). Then it
is only necessary to solve the equation expressed by (3) for Co
to get formula (4).

The inductance in the oscillator circuit can be obtained as soon
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as we have obtained the minimum capacity. All we have to do is
to solve either (1) or (2) for the inductance. Formula (5) is de-
rived from (1). We know all the values in (5) except the induc-
tance but all we have to do to get that is to evaluate the expression
in (5). For this, however, we must know the actual value of Fl.
A ratio of frequencies will not do.

We assumed that Fl was 1,400 kc, and that CI was 100 mmfd.
We also found that Co was 46.5 mmfd. Hence in (5) the total
capacity is 146.5 mmfd. Putting this and Fl = 1,400 kc. into (5)
and solving we get L = 88.1 microhenries.

Fig. 1 shows the essential circuit of the oscillator in which the
minimum capacity Co is measured. C is the calibrated condenser
connected across the tuned circuit. Of course, the method applies
just as well to other cases than the oscillator in a superheterodyne
or some other oscillator. It applies to r -f tuned circuits both in
the receiver and outside, or it applies to the case of measuring the
distributed capacity of a coil. However, if the circuit on which
the measurements are made are not in an oscillator it is necessary
to provide some means for indicating resonance. This may be
done by connecting a therinogalvanometer in series with the cali-
brated condenser and coupling the coil to the calibrated oscillator.
Or, if the circuit on which the measurement is made is an r -f circuit
in a receiver, the tube following the circuit can be used as a vacuum
tube voltmeter. Any means for indicating resonance can be used,
provided it does not alter the capacity in the circuit appreciably.

Using Thermo -Galvanometer
In Fig. 2 is a circuit in which a thermo-galvanometer is used

for indicating resonance. C is the calibrated condenser. Co the
minimum capacity to be measured, L the inductance which may
also be the subject of measurement, M is mutual inductance between
the source of oscillating voltage and the circuit under measurement.
and Ll is a coupling coil. It may be that Ll is the oscillating coil
in the calibrated oscillator.

\Vhen using this arrangement it is necessary to use loose coupling.
If the coupling is close the constants of the circuit will be different
and the frequency of the calibrated oscillator may also be in error.
Moreover, if the coupling is close the thermocouple meter mayburn out. Just move 1..1 close enough to L to give a definite indi-
cation on the meter. A deflection at resonance two or three divisions
is enough. In hunting for resonance proceed slowly with ti-
variable condenser, whether that in the calibrated oscillator or the
calibrated condenser. If the frequency of the oscillator or the tuning
of the circuit under measurement is varied rapidly the resonance
point may be passed over without any indication, yet if the coupling
is close, the meter may burn out. Turn the condenser very slow
and watch the meter. If there is no resonance indication increase
the coupling and repeat. If the deflection becomes very large,
loosen the coupling.

When using a vacuum tube voltmeter there is not as great a
danger of damaging the meter but it is just as important to use
loose coupling.

If the circuit under test is a part of a receiver, or if it is a wave
trap by which the output of a receiver can be varied, the work may
be done with a modulated signal of known carrier frequency. The
loudspeaker then becomes the detecting element.

Faster Action on
Patents During '31

Wa,hintgon.
Those interested in radio and allied patents learned that the

Patent Office during 1931 passed on 20,128 more applications of all
kinds than during the previous year, equivalent to doing in twelve
months the amount of work that previously had been done in four-
teen months. Commissioner Thomas E. Robinson explained that ayear and a half ago the staff was increased, and also since then im-proved methods have been instituted. The amount of work perman remained stationary.

The Patent Office has 63 divisions with about 10 or 11 examinersin each. At the beginning of last year only seven of these divisionswere less than six months behind in the handling of applications.
This number was increased to 48 at the end of the year, while 29
divisions were less than five months behind. All work is now less
than seven months in arrears, whereas a year ago it was nearly nine
months behind.
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Thermo -couple
PLEASE tell how I can make a thermo-

couple for measuring alternating current.-
W.H.C., Troy, N. Y.

Take a few inches of resistance wire and
an equal length of copper. Cross the two
and make the junction firm. The four
terminals are to be connected to the meter
and the source of a -c.

* * *

Neon Tube Oscillator
WILL you kindly show a circuit contain-

ing a radio frequency oscillator modulated by
the output of a neon tube oscillator, pro-
vided such an arrangement is possible?
What precautions are necessary to make a
neon tube oscillate? Please explain the
principle of the neon tube oscillator.-
S. E. G., New York, N. Y.

Such a circuit is given in Fig. 986. The
radio frequency oscillator is typical and con-
tains a tickler Ll, a tuned winding L2, and
a tuning condenser C3. RI and C2 are the
usual grid leak and stopping condenser, the
value of which should be 100,000 ohms and
500 mmfd., respectively, for the broadcast
band. The tuned circuit may be made up
of the component of a radio frequency tuner.
R2 is a ballast resistance suitable to the
tube used and the voltage A applied. N is
the neon tube and R a high resistance

rheostat for the purpose of varying the oscillation. C also de-
termines the audio frequency generated and it may be a variable
condenser of about 500 mmfd. Only a comparatively low voltage,
from 22.5 to 45 volts, need be applied to the radio frequency
oscillator but much more is needed on the neon tube. The
voltage on this tube should be adjusted until the glow just appears.
If the voltage is too low the glow will not appear and there will
be no oscillation. Also, if the voltage is too high the glow will
appear but it will not go out, and hence there will be no oscillation.
The oscillation is due to the rapid flashing and extinguishing of
the neon tube glow, the rate depending on R and C.

* * *

Effect of Grid Current on Sensitivity
TESTS on my short-wave receiver have convinced me that the

selectivity decreases very rapidly as I go up in frequency and also
that the amplification decreases. I have been wondering if this is
not due to the flow of grid current in the amplifier stages. What
do you say?-W. H. L., New Bedford, Mass.

Grid current has that effect. Not only does it reduce the selec-
tivity and the amplification but it increases the minimum capacity
so that with a given coil you cannot tune to as high a frequency
as you could if there were no grid current. But why should there
be any grid current? If you bias the amplifier tubes properly and
do not overload them, the grids will always be negative and no grid
current will flow. If you do not use grid bias at least use a stop-
ping condenser and a grid leak to prevent the current. The only
place where grid current might cause much trouble is in an oscilla-
tor. Even with negative bias the oscillation might swing so wide
that grid current flows.

* * *

Meaning of Harmonics
WILL you kindly give a simple explanation of harmonics? I

know that harmonics are always integral multiples of the funda-
mental but I don't know why. One thing that puzzles me is that
sometimes they call a frequency twice the fundamental the second
harmonic and sometimes the first.-B. W. R., Fort Worth, Texas.

There is no universal agreement as to where one should start
counting the harmonics. Sometimes the first harmonic is defined
as being equal to twice the value of the fundamental, and sometimes
the fundamental is called the first. The second way is gaining in
favor because it is the only one that is logical from a mathematical
view point. When we speak of overtones it is logical to use the
first way of counting the harmonics. That is, the first overtone is
the second harmonic. Mathematically the fundamental is just as
much a harmonic as any of its integral multiples, so it is logical tocall it the first. There are other harmonics which do not bear the
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t11111111-34.1011
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FIG. 986
A radio frequency oscillator modulated by the output of a neon tube
oscillator. The audio tone of the neon tube is controlled by the condenser

across the tube and by the variable resistance.

integral relationship, but unless specially stated a harmonic means
a simple harmonic, such as is represented by an absolutely pure tone.
Most tones are not, pure but are complex in form, however, they can
always be broken up into the sum of many pure tones, provided they
bear the integral relationship stated. That is, a complex tone, or
any complex wave, can be broken up into its components, each of
which is pure, and each such component is a harmonic. Thequality of a musical tone depends on the number and relative
strength of the harmonics. In a radio set or amplifier no other
harmonics must be introduced, and the relative strength of the dif-
ferent harmonics in the original must not be altered, for any change
would alter the quality. Waveform distortion introduces harmonics,
not of the fundamental alone, but of all the original harmonics, andthis leads to very bad quality. Frequency distortion in the ampli-
fier introduces changes in the relative strengths of the original
harmonics and thus alters the quality, or the timbre, of the original.
This form of distortion is not nearly so bad as wave -form distor-
tion, but when both exist together, and in large measure, the result
is reproduction which bears only a crude semblance to the original.

* * *

Ohmmeter for Low Resistance
MY ohmmeter does not measure resistance accurately below 500ohms, but often I want to measure resistance down to about 10ohms. Is it possible to change the ohmmeter so that it will measure

these low values or is there any way I can hook up another meter
that will measure the low values ? I have several milliammeters,
one having a range of 0-10 and another range of 0-100 milliamperes.I also have an ammeter going up to 1.5 amperes. Could these in-struments be used, or do I require more sensitive meters ?-M. L. F.,Denver, Colo.

You need a less sensitive meter than the meter in the ohmmeter,and one of the other meters you have can be used. If you usethe 1.5 ampere ammeter and a 4.5 volt battery, you should put 3ohms in series with the circuit as a limiting resistance. This willenable you to measure resistances less than an ohm. However, atfull scale this instrument will require 1.5 amperes and a dry cellbattery would not be practical. You could use a six volt storagebattery. If you do, the limiting resistance should be 4 ohms. The0-100 milliampere meter can be used for measuring higher resis-tances, those in the range just below the range of your presentohmmeter. The current taken by this meter at full scale is so highthat a dry cell battery would quickly run down so a storage batteryis best for this also. If you use a 6 volt battery the limiting resis-tance should be 60 ohms. The 0-10 meter you might use with a4.5 volt dry cell battery. In this case the limiting resistance shouldbe 450 ohms. If you use a 6 volt storage battery for this meterthe limiting resistance should be 600 ohms. If the 0-10 milliammeteris used with a 6 volt battery, and the unknown resistance in thecircuit is such that the current is 9.5 milliamperes, the value of thatresistance is 31.6 ohms. If a 4.5 volt battery is used on the same
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meter, and the 450 ohm limiting resistance is used, the value of the
external resistance to cause a deflection of 9.5 milliamperes is 23.7
ohms. Hence there is no difficulty measuring low resistances with
the meters you have.

* * *

Law. of Thermocouple
WHY is the deflection of a thermocouple proportional to the

square of the current rather than to the current itself? The actual
meter in the case is an ordinary milliammeter or microammeter in
which the deflection is proportional to the current.-M. B. B.,
Albany, N. Y.

The current through the meter which causes the deflection is due
to the voltage developed at the thermo-junction and this voltage is
proportional to the temperature, within certain limits, of the thermo-
junction. The temperature in turn is proportional to the heat de-
veloped, or the power expended. The power is proportional to the
square of the current causing the heat. It is this current which
is measured indirectly. Therefore the deflection of the meter is
proportional to the square of the current that causes the heating.

* * *

Measuring Low R -F Voltages
WILL you kindly suggest a method of measuring very low r -f

voltages, say down to 10 microvolts? Can I use a sensitive d -c
galvanometer in conjunction with a 0-5 milliampere thermo-couple?
-P. C. A., Atlanta, Ga.

What better equipment could be desired than a sensitive galvano-
meter and a 0-5 milliampere thermo-couple? To measure low vol-
tages you need a source of r -f voltage which will deliver up to 5
milliamperes through a resistance of about 1,000 ohms. Put the
thermo-couple in series with the resistance and adjust the current
to any desired value. The current times the, resistance, 1000 ohms,
gives the voltage across the resistance. If the current is 5 milliam-
peres the voltage is 5 volts. To get lower voltages tap the resis-
tance, using straight proportion. The drop in one, ohm, for ex-
ample, is 5 millivolts. If the one ohm resistance consists of two
resistances in parallel, one having a value of 1,000 ohms, you can
tap this again to get 5 microvolts. This method gives you a low
known voltage, and this you can compare against an unknown of
the same value by noting the effect of both in an amplifier. Na-
turally, you would note the effect of the unknown first and then
adjust the known until the effect was the same, when you would
know the unknown. Non -reactive resistances must be used in the
attenuator.

* * *

Stopping Grid Current
DOES a grid bias resistance stop the flow of grid current in an

oscillator and if a bias resistance of correct value is used is it nec-
essary to use a stopping condenser and grid leak to prevent grid
current?-L. M. M., New York, N. Y.

A grid bias resistor prevents grid current to some extent but
not entirely if the grid excitation is so large as to overload the
tube. In an oscillator the grid voltage may swing the grid positive
during part of each cycle and during this part grid current flows.
To test whether or not grid current flows connect a 0-1 milliam-
meter in the grid lead, negative terminal to the grid, and note the
deflection. It may be considerable.

* * *

Tuning Choke Input Circuit
WOULD any advantage be gained by using a choke input to a

receiver and then permanently tuning the choke to a frequency
about 550 kc.? Assuming that it is all right to do it, how much
inductance should be used when the tuning is done with a 0-35
mmfd. trimmer condenser ?-B. L. C., Newark; N. J.

Something is gained in that the amplification is made more nearlyequal throughout the tuning range of the receiver. Of course, ifthe choke and the trimmer form a selective circuit there will be
too much loss at the high frequencies. A trimmer condenser doesnot go from zero up. Perhaps the lowest capacity you can reach
with the trimmer is 7 mmfd. To this must be added about 10 mmfd.for the tube capacity. To allow some leeway we may assume that
the total capacity across the choke when the circuit is adjusted to550 kc. is 25 mmfd. Then we require a choke of 3.34 millihenries.

* * *

Padding Oscillators in Superheterodynes
SOME TIME ago 'you published an article showing how to pad

oscillators so that there would be exact tracking at three differentpoints, and you stated that it is always possible to do so providedthat there are three variable factors, the inductance, the series ca-pacity, and the shunt capacity. Now, I have tried this on a numberof oscillators at different intermediate frequencies, but I have foundit impossible to succeed in certain cases. What do you have tosay in this respect ?-T. R. F., Wheeling, W. V.
Mathematically, it is always possible to do it, and that was allthe article in question stated. It is not always possible to bring aboutthe conditions required by the formulas, and in such cases it is notpossible to do it, or at least not practical. Suppose, for example,that the formulas give a minimum shunt capacity that is negative.Right away we must question the possibility of bringing about theproper conditions. However, a negative shunt capacity, as obtainedby the formulas, does not always mean that the conditions cannotbe .brought about. A negative capacity means a capacity less than

the capacity assumed tacitly to be in the r -f tuner by the amount
obtained by the formulas. It is quite possible to reduce the oscillatorcapacity by this amount, provided that the negative capacity is not
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FIG. 987

The circuit of a one -tube receiver that may be used
both as a regenerative detector and an oscillator. If
the condenser is calibrated in frequency the circuit can
be used as a frequency meter as well as a generator of

known frequency.

too large. If it turns out too large, it is possible to increase the
minimum capacity in the r -f circuits and recompute the minimum
in the oscillator. The new results might be consistent. Again, it
is possible to choose three other tie -down frequencies and get
results which can be interpreted physically. It will be noted that
the formulas called for a shunt capacity across the series and the
variable capacities. Sometimes padding is done by putting the
trimmer across the variable condenser alone, in fact, most of the
time. In such cases it is not often that three points can be made
to track exactly. The formulas appropriate to the case show, in
some cases at least, that the required shunt capacity across the
variable condenser must be imaginary. That can only have one
interpretation, that it is impossible to make the tracking at more
than two points. The formulas given were for the case where the
shunt capacity is across the two other condensers in series.

* * *

One Tube Set
IF it is possible to built a one -tube regenerative receiver that can

be used both for detection and for oscillation generation, will youkindly show it? The tuning condenser is to be calibrated so that
the frequency is known whether it is used as an oscillator or as a
receiver. I prefer to use a 230 tube to be operated with a 4.5 volt
dry cell battery.-S. R. L., Rochester, N. Y.

Fig. 987 gives such a circuit. Since the circuit is to be calibrated
it is essential that there be only one variable, the condenser, as far
as this is possible. Therefore the tickler should be fixed. Regenera-tion may be controlled by means of a 50,000 ohm resistance R3 in
the plate circuit. When the circuit is used as an oscillator the re-
sistance should always be set at the frequency at which it was
calibrated. It must also be set so that there is no blocking of thegrid, that is, so that there is no squealing which is not controllable
with the variable condenser. The antenna coil Ll should be very
loosely coupled to L2. If the circuit is to be used to pick up signals
originating in the laboratory the antenna might consist simply of ashort length of wire. If A is 4.5 volts and the tube is a 230, R2
should be 15 ohms. B need not be more than 22.5 volts. L2 andL3 may be the secondary and primary, respectively, of a tuning coil
using in modern midgets. Ll should consist of a few turns wound
on the same form. R1 and C2 should be 2 megohms and 250 mmfd.,respectively. Cl should have a capacity suitable for the inductanceof L2.

* * *

A Problem in Padding Oscillators
WHEN adjusting the series padding condenser in a superhetero-

dyne I have noticed that there is considerable body capacity, which
makes the adjustment difficult. It occurred to me that the series
condenser might be placed on the ground side of the tuning coil
so that both the tuning condenser and the series condenser couldbe grounded on one side. This would eliminate body capacity andthe adjustment could be made easily. Is there any reason why this
arrangement should not be made? If there are any reasons for
not using the scheme will you kindly point them out ?-A. B. N.,Camden, N. J.

This can be done, all right. It has one other advantage. Theseries condenser can take the place of the stopping condenser in
the grid lead so that it would be necessary only to use a grid leak.One disadvantage of the arrangement is that the voltage across thetuned circuit is divided before it is put on the grid, only the voltage
across the tuning condenser being effective. This might stop oscil-

(Continued on next page)
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Thermo -couple
PLEASE tell how I can make a thermo-

couple for measuring alternating current.-
W.H.C., Troy, N. Y.

Take a few inches of resistance wire and
an equal length of copper. Cross the two
and make the junction firm. The four
terminals are to be connected to the meter
and the source of a -c.

* * *

Neon Tube Oscillator
WILL you kindly show a circuit contain-

ing a radio frequency oscillator modulated by
the output of a neon tube oscillator, pro-
vided such an arrangement is possible?
What precautions are necessary to make a
neon tube oscillate? Please explain the
principle of the neon tube oscillator.-
S. E. G., New York, N. Y.

Such a circuit is given in Fig. 986. The
radio frequency oscillator is typical and con-
tains a tickler Ll, a tuned winding L2, and
a tuning condenser C3. R1 and C2 are the
usual grid leak and stopping condenser, the
value of which should be 100,000 ohms and
500 mmfd., respectively, for the broadcast
band. The tuned circuit may be made up
of the component of a radio frequency tuner.
R2 is a ballast resistance suitable to the
tube used and the voltage A applied. N is
the neon tube and R a high resistance

rheostat for the purpose of varying the oscillation. C also de-
termines the audio frequency generated and it may be a variable
condenser of about 500 mmfd. Only a comparatively low voltage,
from 22.5 to 45 volts, need be applied to the radio frequency
oscillator but much more is needed on the neon tube. The
voltage on this tube should be adjusted until the glow just appears.
If the voltage is too low the glow will not appear and there will
be no oscillation. Also, if the voltage is too high the glow will
appear but it will not go out, and hence there will be no oscillation.
The oscillation is due to the rapid flashing and extinguishing of
the neon tube glow, the rate depending on R and C.

* * *

Effect of Grid Current on Sensitivity
TESTS on my short-wave receiver have convinced me that the

selectivity decreases very rapidly as I go up in frequency and also
that the amplification decreases. I have been wondering if this is
not due to the flow of grid current in the amplifier stages. What
do you say?-W. H. L., New Bedford, Mass.

Grid current has that effect. Not only does it reduce the selec-
tivity and the amplification but it increases the minimum capacity
so that with a given coil you cannot tune to as high a frequency
as you could if there were no grid current. But why should there
be any grid current? If you bias the amplifier tubes properly and
do not overload them, the grids will always be negative and no grid
current will flow. If you do not use grid bias at least use a stop-
ping condenser and a grid leak to prevent the current. The only
place where grid current might cause much trouble is in an oscilla-
tor. Even with negative bias the oscillation might swing so wide
that grid current flows.

* * *

Meaning of Harmonics
WILL you kindly give a simple explanation of harmonics? I

know that harmonics are always integral multiples of the funda-
mental but I don't know why. One thing that puzzles me is that
sometimes they call a frequency twice the fundamental the second
harmonic and sometimes the first.-B. W. R., Fort Worth, Texas.

There is no universal agreement as to where one should start
counting the harmonics. Sometimes the first harmonic is defined
as being equal to twice the value of the fundamental, and sometimes
the fundamental is called the first. The second way is gaining in
favor because it is the only one that is logical from a mathematical
view point. When we speak of overtones it is logical to use the
first way of counting the harmonics. That is, the first overtone is
the second harmonic. Mathematically the fundamental is just as
much a harmonic as any of its integral multiples, so it is logical tocall it the first. There are other harmonics which do not bear the

C

1111111
111111-

FIG. 986
A radio frequency oscillator modulated by the output of a neon tube
oscillator. The audio tone of the neon tube is controlled by the condenser

across the tube and by the variable resistance.

integral relationship, but unless specially stated a harmonic means
a simple harmonic, such as is represented by an absolutely pure tone.
Most tones are not, pure but are complex in form, however, they can
always be broken up into the sum of many pure tones, provided they
bear the integral relationship stated. That is, a complex tone, or
any complex wave, can be broken up into its components, each of
which is pure, and each such component is a harmonic. Thequality of a musical tone depends on the number and relative
strength of the harmonics. In a radio set or amplifier no other
harmonics must be introduced, and the relative strength of the dif-
ferent harmonics in the original must not be altered, for any change
would alter the quality. Waveform distortion introduces harmonics,
not of the fundamental alone, but of all the original harmonics, andthis leads to very bad quality. Frequency distortion in the ampli-
fier introduces changes in the relative strengths of the original
harmonics and thus alters the quality, or the timbre, of the original.
This form of distortion is not nearly so bad as wave -form distor-
tion, but when both exist together, and in large measure, the result
is reproduction which bears only a crude semblance to the original.

* * *

Ohmmeter for Low Resistance
MY ohmmeter does not measure resistance accurately below 500ohms, but often I want to measure resistance down to about 10ohms. Is it possible to change the ohmmeter so that it will measure

these low values or is there any way I can hook up another meter
that will measure the low values? I have several milliammeters,
one having a range of 0-10 and another range of 0-100 milliamperes.I also have an ammeter going up to 1.5 amperes. Could these in-struments be used, or do I require more sensitive meters ?-M. L. F.,Denver, Colo.

You need a less sensitive meter than the meter in the ohmmeter,and one of the other meters you have can be used. If you usethe 1.5 ampere ammeter and a 4.5 volt battery, you should put 3ohms in series with the circuit as a limiting resistance. This willenable you to measure resistances less than an ohm. However, atfull scale this instrument will require 1.5 amperes and a dry cellbattery would not be practical. You could use a six volt storagebattery. If you do, the limiting resistance should be 4 ohms. The0-100 milliampere meter can be used for measuring higher resis-
tances, those in the range just below the range of your presentohmmeter. The current taken by this meter at full scale is so highthat a dry cell battery would quickly run down so a storage batteryis best for this also. If you use a 6 volt battery the limiting resis-tance should be 60 ohms. The 0-10 meter you might use with a4.5 volt dry cell battery. In this case the limiting resistance shouldbe 450 ohms. H you use a 6 volt storage battery for this meterthe limiting resistance should be 600 ohms. If the 0-10 milliammeteris used with a 6 volt battery, and the unknown resistance in thecircuit is such that the current is 9.5 milliamperes, the value of thatresistance is 31.6 ohms. If a 4.5 volt battery is used on the same
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meter, and the 450 ohm limiting resistance is used, the value of the
external resistance to cause a deflection of 9.5 milliamperes is 23.7
ohms. Hence there is no difficulty measuring low resistances with
the meters you have.

* * *

Law of Thermocouple
WHY is the deflection of a thermocouple proportional to the

square of the current rather than to the current itself ? The actual
meter in the case is an ordinary milliammeter or microammeter in
which the deflection is proportional to the current.-M. B. B.,
Albany, N. Y.

The current through the meter which causes the deflection is due
to the voltage developed at the thermo-junction and this voltage is
proportional to the temperature, within certain limits, of the thermo-
junction. The temperature in turn is proportional to the heat de-
veloped, or the power expended. The power is proportional to the
square of the current causing the heat. It is this current which
is measured indirectly. Therefore the deflection of the meter is
proportional to the square of the current that causes the heating.

* * *

Measuring Low R -F Voltages
WILL you kindly suggest a method of measuring very low r -f

voltages, say down to 10 microvolts? Can I use a sensitive d -c
galvanometer in conjunction with a 0-5 milliampere thermo-couple?
-P. C. A., Atlanta, Ga.

What better equipment could be desired than a sensitive galvano-
meter and a 0-5 milliampere thermo-couple? To measure low vol-
tages you need a source of r -f voltage which will deliver up to 5
milliamperes through a resistance of about 1,000 ohms. Put the
thermo-couple in series with the resistance and adjust the current
to any desired value. The current times the, resistance, 1000 ohms,
gives the voltage across the resistance. If the current is 5 milliam-
peres the voltage is 5 volts. To get lower voltages tap the resis-
tance, using straight proportion. The drop in one. ohm, for ex-
ample, is 5 millivolts. If the one ohm resistance consists of two
resistances in parallel, one having a value of 1,000 ohms, you can
tap this again to get 5 microvolts. This' method gives you a low
known voltage, and this you can compare against an unknown of
the same value by noting the effect of both in an amplifier. Na-
turally, you would note the effect of the unknown first and then
adjust the known until the effect was the same, when you would
know the unknown. Non -reactive resistances must be used in the
attenuator.

* * *

Stopping Grid Current
DOES a grid bias resistance stop the flow of grid current in an

oscillator and if a bias resistance of correct value is used is it nec-
essary to use a stopping condenser and grid leak to prevent grid
current?-L. M. M., New York, N. Y.

A grid bias resistor prevents grid current to some extent but
not entirely if the grid excitation is so large as to overload the
tube. In an oscillator the grid voltage may swing the grid positive
during part of each cycle and during this part grid current flows.
To test whether or not grid current flows connect a 0-1 milliarn-
meter in the grid lead, negative terminal to the grid, and note the
deflection. It may be considerable.

* * *

Tuning Choke Input Circuit
WOULD any advantage be gained by using a choke input to a

receiver and then permanently tuning- the choke to a frequency
about 550 kc.? Assuming that it is all right to do it, how much
inductance should be used when the tuning is done with a 0-35
minfd. trimmer condenser?-B. L. C., Newark; N. J.

Something is gained in that the amplification is made more nearly
equal throughout the tuning range of the receiver. Of course, ifthe choke and the trimmer form a selective circuit there will be
too much loss at the high frequencies. A trimmer condenser doesnot go from zero up. Perhaps the lowest capacity you can reach
with the trimmer is 7 mmfd. To this must be added about 10 mmfd.for the tube capacity. To allow some leeway we may assume that
the total capacity across the choke when the circuit is adjusted to550 kc. is 25 mmfd. Then we require a choke of 3.34 millihenries.

* * *

Padding Oscillators in Superheterodynes
SOME TIME ago you published an article showing how to padoscillators so that there would be exact tracking at three different

points, and you stated that it is always possible to do so providedthat there are three variable factors, the inductance, the series ca-pacity, and the shunt capacity. Now, I have tried this on a numberof oscillators at different intermediate frequencies, but I have foundit impossible to succeed in certain cases. What do you have tosay in this respect ?-T. R. F., Wheeling, W. V.
Mathematically, it is always possible to do it, and that was allthe article in question stated. It is not always possible to bring aboutthe conditions required by the formulas, and in such cases it is notpossible to do it, or at least not practical. Suppose, for example,that the formulas give a minimum shunt capacity that is negative.Right away we must question the possibility of bringing about theproper conditions. However, a negative shunt capacity, as obtainedby the formulas, does not always mean that the conditions cannotbe ,brought about. A negative capacity means a capacity less thanthe capacity assumed tacitly to be in the r -f tuner by the amount

obtained by the formulas. It is quite possible to reduce the oscillatorcapacity by this amount, provided that the negative capacity is not
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FIG. 987
The circuit of a one -tube receiver that may be used
both as a regenerative detector and an oscillator. If
the condenser is calibrated in frequency the circuit can
be used as a frequency meter as well as a generator of

known frequency.

too large. If it turns out too large, it is possible to increase the
minimum capacity in the r -f circuits and recompute the minimum
in the oscillator. The new results might be consistent. Again, it
is possible to choose three other tie -down frequencies and get
results which can be interpreted physically. It will be noted that
the formulas called for a shunt capacity across the series and the
variable capacities. Sometimes padding is done by putting the
trimmer across the variable condenser alone, in fact, most of the
time. In such cases it is not often that three points can be made
to track exactly. The formulas appropriate to the case show. in
some cases at least, that the required shunt capacity across the
variable condenser must be imaginary. That can only have one
interpretation, that it is impossible to make the tracking at more
than two points. The formulas given were for the case where the
shunt capacity is across the two other condensers in series.

* * *

One Tube Set
IF it is possible to built a one -tube regenerative receiver that can

be used both for detection and for oscillation generation, will youkindly show it? The tuning condenser is to be calibrated so that
the frequency is known whether it is used as an oscillator or as a
receiver. I prefer to use a 230 tube to be operated with a 4.5 volt
dry cell battery.-S. R. L., Rochester, N. Y.

Fig. 987 gives such a circuit. Since the circuit is to be calibrated
it is essential that there be only one variable, the condenser, as far
as this is possible. Therefore the tickler should be fixed. Regenera-tion may be controlled by means of a 50,000 ohm resistance R3 in
the plate circuit. When the circuit is used as an oscillator the re-
sistance should always be set at the frequency at which it was
calibrated. It must also be set so that there is no blocking of thegrid, that is, so that there is no squealing which is not controllable
with the variable condenser. The antenna coil LI should be very
loosely coupled to L,2. If the circuit is to be used to pick up signals
originating in the laboratory the antenna might consist simply of ashort length of wire. If A is 4.5 volts and the tube is a 230, R2
should be 15 ohms. B need not be more than 22.5 volts. L2 andL3 may be the secondary and primary, respectively, of a tuning coilusing in modern midgets. Ll should consist of a few turns wound
on the same form. R1 and C2 should be 2 megohms and 250 mmfd.,respectively. Cl should have a capacity suitable for the inductanceof L2.

* * *

A Problem in Padding Oscillators
WHEN adj usting the series padding condenser in a superhetero-

dyne I have noticed that there is considerable body capacity, which
makes the adjustment difficult. It occurred to me that the series
condenser might be placed on the ground side of the tuning coil
so that both the tuning condenser and the series condenser couldbe grounded on one side. This would eliminate body capacity and
the adjustment could be made easily. Is there any reason why this
arrangement should not be made? If there are any reasons for
not using the scheme will you kindly point them out?-A. B. N.,Camden, N. J.

This can be done, all right. It has one other advantage. Theseries condenser can take the place of the stopping condenser in
the grid lead so that it would be necessary only to use a grid leak.One disadvantage of the arrangement is that the voltage across thetuned circuit is divided before it is put on the grid, only the voltage
across the tuning condenser being effective. This might stop oscil-

(Continued on next page)
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lation, especially when the full value of the variable condenser is
used. Even if the oscillation does not stop, the intensity of oscilla-
tion would become less and less the more capacity is put into the
circuit by the variable condenser. Therefore the sensitivity of the
receiver would reduce toward the lower frequencies. This reduction
would be in addition to similar reduction elsewhere in the circuit.

* * *

Squealing Oscillators
THERE is a high-pitched squeal in an oscillator that I built

recently for a superheterodyne. Apparently, this squeal cannot be
changed with the tuning condenser so it cannot be a beat squeal
with some other oscillation. The oscillator does not work in the
superheterodyne but the rest of the set does, for when I use an
external oscillator I get fine reception. What is the cause of the
squeal and how can I remedy it ?-C. W. Y., Mt. Vernon, N. Y.

The squeal is only blocking of the grid of the oscillator due to
excessive oscillation for the grid leak you have. You can stop it
(a) by reducing the value of the grid leak, if any is used, (b) by
reducing the number of turns on the plate winding, and (c) by
putting a resistance of about 5,000 ohms between the "high" side
of the grid winding and the grid, or grid condenser, of grid con-
denser is used. This is the familiar grid suppression solution.

* * *

Meaning of Inductance
ONE definition states that the inductance of a circuit is the total

magnetic flux that threads the circuit per unit of current. According
to this definition inductance is magnetic flux. But another definition
states that it is a length. But a flux is not a length. Where is the
discrepancy?-A. F. A., Los Angeles, Calif.

The discrepancy lies in your conclusion that inductance is mag-
netic flux. The definition which you quote states that it is flux
per unit current. To make the difference clear you might write it
flux -per -unit -current. Inductance has the physical dimension of a
length only in the electro-magnetic system of measurement. In the
electro-static system of measurement it is capacity that has the
dimension of length.

* * *

Alternating and Direct Current Resistance
IF THE resistance of a resistor is measured by d -c methods,such as measuring the current through it with a battery in

series, will this resistance be the same when alternating cur-
rent is flowing through the resistor? If not, is the a -c re-
sistance likely to be higher or lower, and how much will it
deviate from the d -c resistance?-S. G., Ottawa, Canada

As a general rule, the resistance to alternating current is
greater than the resistance to direct current. The amount of
difference depends on many factors. The difference is greater
the higher the frequency. It is also greater the heavier the.

wire, and the better the conductivity of the wire. Again, it is
higher the higher the permeability of the wire. This state-
ment applies only to conducting material containing iron, nickel,
cobalt, and to certain magnetic alloys. The change in re-
sistance with frequency of resistance alloys, although they
contain nickel, as a rule, is not great because of the low con-
ductivity of the material. For audio frequencies the change in
resistance may be neglected for resistance alloys. Resistors
made of carbon have a low change of resistance with fre-
quency. The apparent resistance also depends on whether or
not the resistor is inductive. Good wire wound resistors are
wound non -inductively.

* * *

Construction of Galvanometer
OFTEN I have occasion to measure very small currents,

smaller than those measurable with 0-1 milliammeters. I cannot
afford to purchase a sensitive microammeter, and I have been
wondering if it would not be possible to construct a galvan-
ometer out of loudspeaker magnets. I have a machine shop
where I can work and the mechanical part of the construction
will offer no difficulties. If it is possible will you kindly suggest
how it can be done?-L. E. J., Ventura, Calif.

Make a strong permanent magnet out of large loudspeaker
magnets. You can place them pole to pole to form a ring or
you can place one on top of the other to form a husky U.
Place equal poles together in either case so that the magnet
is as strong as possible. Attach suitable pole pieces of soft
iron or transformer laminations. The form should be that of
a magneto. Indeed, a magneto magnet may be used. The
space for the rotor should be rounded out. Next make a coil
on a very light aluminum frame and make this so that it can
swing, when suspended, between the pole pieces with as little
clearance as possible. In the center of this coil you can place
a round piece of iron, making its dimensions so that there is
as little clearance as possible between this center piece and
the coil. Fill the coil with fine, insulated copper wire. One
hundred turns should suffice if the coil is two inches long and
one half inch wide. Mount the magnet on a frame so that
the coil can be suspended between the pole pieces. One lead
from the coil should be used for suspension and it should con-
sist of a very thin and narrow ribbon of phosphor bronze. It
may be six inches long or more if the structure requires it.
The other lead should be brought out at the bottom through
a very fine wire coiled around a few times so that it will not
resist swinging too much. The top of the suspension should
be adjustable so that the coil may be turned for zero setting.
The structure should also be mounted so that the coil can
swing freely without touching anything. It is customary to
use three leveling screws. Attach a very light knife-edge
pointer to the coil and under its end place a suitable scale.
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An Autodyne Circuit
One Fewer Tube Permitted by This System

By Edgar Harmon Forbes
ASIMPLE and economical method of changing the frequency

in a superheterodyne is illustrated in Fig. 1. The same
tube is used both as modulator and oscillator, and the circuit

therefore is an autodyne. The 224 screen grid tube is used because
this is a good detector as well as a good oscillator. The signal
voltage is impressed on the tube in the usual way between the con-
trol grid and ground.

The oscillator is of the tuned plate type but the grid winding
is not connected in the grid circuit in the usual way but in the
cathode circuit. L3 is the grid winding, which is connected between
ground and the grid bias resistance. In connecting up an oscillator
of this kind it must be kept in mind that the grounded end of L3
is the end that ordinarily would be connected to the control grid
if the signal input circuit were not interposed. The end of L3
connected to the grid bias resistance is the end that would ordinarily
be grounded.

The Feedback
Since the tube is a detector it must have a load impedance suit-

able for the detected frequency. This load is the resonant circuit
formed of L5, the tuning condenser E, and part of L4. C4, a by-
pass, condenser, also takes part. This circuit is tuned to the inter-
mediate frequency.

The feedback circuit is E and the lower part of L4. L5 has a
high inductance value and therefore it acts as a choke to the fre-
quencies at which the tube oscillates. E is a comparatively large
condenser, though small in absolute value, and it offers little im-
pedance to the high frequencies. Hence there is enough oscillating
current through it, and hence through the lower part of L4, to
maintain oscillation in the tube, provided that the windings and
other values have been chosen properly.

There are several reasons why E is connected to a tap on the
inductance L4 rather than to the high potential side of the circuit.
In the first place it is not desired to have violent oscillation in the
tube. Reducing the feedback by means of the tap limits the intensity.
In the second place, it is desired that the intermediate frequency
tuned circuit be as nearly independent as possible of the oscillation
circuit. When E is connected to the tap, varying the tuning con-
denser C2 has practically no effect on the tuning of the intermediate
frequency circuit. If E were connected to the top of the circuit,
where C3 connects with the coil, the two circuits would be coupled
closely and the intermediate frequency tuning would be affected by
the tuning of the oscillator.

Use of Autodyne
In the third place, it is desired that there should be as little dis-

tributed capacity in the oscillator circuit as possible. Tapping it
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FIG. 1
The circuit of a superheterodyne frequency changer
of the autodyne type utilizing a 224 screen grid tube.

This is an economical arrangement.

as shown in the figure puts certain stray capacities across only a
small part of the oscillator inductance. Hence the effect of the
capacities is very small as far as the tuning of the oscillator is
concerned.

The autodyne shown in Fig. 1 is used in some late model factory
superheterodynes in which conservation of tubes is an important
feature. The arrangement permits the elimination of one tube with-
out reducing the sensitivity of the receiver. With an arrangement
of this type in conjunction with the latest tubes, it is now possible
to make a more sensitive superheterodyne with seven tubes than pre-
viously with eight to ten tubes. Indeed, it is possible to make a
fair superheterodyne with only five tubes.

In the autodyne as depicted in Fig. 1 the coupling between the
oscillator and the modulator is naturally very close, unity in fact.
When such is the case there is a large harmonic content in the out-
put of the modulator and there may be more interference than in a
case where the functions of oscillator and modulator are performed
by two different tubes. This is one of the disadvantages of the
autodyne. However, by careful design elsewhere in the circuit
the effect of the harmonics may be reduced to a negligible quantity.

Board Called High -Handed; Inquiry Asked
Washington.

Charging that the Federal Radio Commission is guided by
political pull, and that its actions and decisions are arbitrary,
Representative Horr (Republican), of Seattle, Wash., suggested
that a Congressional investigation be made of the activities of
the Commission.

In a statement he issued calling upon Congress to make the
investigation Representative Horr said:

"In the brief manner I have scanned the subject so far I find
the Federal Radio Commission to be one of the most extrava-
gant of the Government agencies.

"Two years ago when the Bureau of the Budget became ap-
prehensive of Federal radio expenditures, it sent three experts
from the Efficiency Bureau to make an exhaustive survey of the
Federal Radio Commission. These experts worked several
months, going into every detail of the Commission's activities,
and in their report of Dec. 30, 1929, recommended that the total
annual budget for the Commission should be $284,060. The
appropriation then was $301,920, so the proposed saving was
9617,860.

"In striking contrast to this recommendation Congress, under
strong lobby pressure, appropriated $450,000 for the fiscal year'
1931, almost double the amount found necessary. The proposed
appropriation this year is $431,360. In view of the Efficiency
Bureau's recommendation this seems to be blatantly overriding
the economy program of the Administration.

"This extravagance is overshadowed by other abuses in the
Commission. Both in regard to its own personnel and in the
allocation of its favors, the Commission has been guilty of high-
handedness scarcely precedented. Civil Service rules have been
violated with flimsy subterfuge. Instead of promoting its
trained personnel, it has asked Congress for permission to hire

experts at large salaries. Often the 'experts' turn out to be in-
experienced youngsters, or men who received low salaries else-
where.

"Favor of monopolistic control is the most vicious tendency
of the Commission. This is evidenced by the hold the N. B. C.
and R. C. A. have upon the Commission. Incidents of unfair-
ness which almost amount to tyranny are numerous. Stations
have been given increased time and power without even formal
petition, when smaller stations whose facilities have been at-
tacked have had to spend large sums of money to retain high-
priced counsel and prove convenience and necessity at a hear-
ing.

"In some instances where extension in time or increase in
power is desired, owners of the petitioning stations have been
sent to one or the other of the national chains for approval or
disapproval. 'Influence' seems to be. the Commission rule, and
not convenience and necessity.

"Because their properties are completely at the mercy of the
Commission, owners of many stations hesitate to come for-
ward with direct charges against the Commission for fear of
reprisal. This is also true of the employes of the Commission.
This is only another reason for the necessity of a congressional
investigation, and I am sure an executive hearing will bring thiscomplaint out.

"If this monopolistic tendency continues local stations willrapidly become relics of the past. A few large companies willown the air, and uniform entertainment for the country will be
sent from one or two centers, thus discouraging general artistic
development. If two or three orchestras and attending artistscan furnish entertainment for the entire country, it is very ap-parent that the outlet for musicians and artists will be almostcut off."
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A THOUGHT FOR THE WEEK

ANOTHER W ARMING l-Radio of-
ficials should remember that the way to

stave off that un-American bogey, censor-
ship, is to do nothing that calls for it.
There is a very small percentage of our
broadcasting programs that can be regarded
as going over into the morass of bad taste
or even bordering on indecency, but once
in a while an offender will come along and
defile the air. These exceptions should be
noted and action taken immediately to pre-
vent a recurrence. Otherwise-trouble is
threatened for the whole institution of radio.

They shall not pass!

The First and Only National Radio Weekly
Tenth Year

Owned and published by Hennessy Radio Publication
Corporation, 145 West 45th Street, New York. N. Y.
Roland Burke Hennessy, president and treasurer, 145 West
45th Street, New York, N. Y.; M. B. Hennessy. vice -
President, 145 West 45th Street, New 'York, N. Y.; Herman
Bernard, secretary, 145 West 45th Street, New York, N. Y.

Roland Burke Hennessy, editor; Herman Bernard, man-
aging editor and business manager; J. E. Anderson, tech-
nical editor: J. Murray Barron, advertising manager.

Television Diversity
TELEVISION has reached the stage of

development that permits of projected
pictures in the home. Projection means that
the picture is thrown on a screen, usually
a small one. Some systems give 10 inch
pictures, almost square, others 6 inch pic-
tures, or of smaller size, but a group of
persons can see the images at the same time,
and the peep -hole nuisance is therefore ab-
sent.

Projected television therefore is of prac-
tical interest to the experimenter, and while
the pictures now are not all that they will
be in the future, those living within receiv-
ing range of television transmitters will find
pleasure in looking, and some even will
want to bring in sound as well for sight -
sound synchronization, as a few stations
render even this service possible.

While television as a public service is
not ready yet, no doubt the economic situa-
tion has postponed awhile the eventful day
when it can be truthfully said that the lay
listener and looker will get his meed of en-
tertainment out of the projections. Mean-
while the experimenters are taking to tele-
vision, gradually but surely, and with lens
discs becoming available in the market their
interest will grow. Such discs are neces-
sary for projected pictures, also a special
neon lamp, called a crater lamp, must be
used, for the greater illumination required.

Besides, experiments are being made with
cathode ray tubes for oscillographic scan-
ning. Meanwhile experimenters must work
with such tools as they have, and not only
does the disc suffice for present needs but
probably will endure after tubes are intro.
duced, provided the scanning is slow enough.

The disc has to be driven by a motor, and
the speed is therefore limited. At present
1,200 revolutions per minute are popular, for
20 frames per second, 60 lines per frame.
W6XAO, Los Angeles, recently went on
the air with cathode ray scanning, sending
15 images per second, 80 lines per image.
This speed of course is well within the
range of a disc, although the transmission
is at 44,500 kc (6.75 meters), so a receiver
that responds to that frequency is necessary.

It is obvious that there is much diversity.
The scanning is not uniform among the va-
rious stations now transmitting, the wave
lengths are quite diverse, the transmissions
are experimental and considered by some of
the stations as acts that outside technicians
need not be interested in, and so there is a
deterrent to wide popularity even among

those experimentally inclined. However,
pictures as now received on screen systems
are not bad at all, and interest grows de-
spite the limitations. When television in-
terest actually will thrive nobody knows, but
there are enough persons saying "any day
now" to necessitate attention to the topic.

Accepting the quality of the picture as it
is, the response would be greater if one
scanning system were used throughout, with
regular scheduled transmissions on the con-
tinental band. The ultra frequencies offer
excellent possibilities, but are still to be
conquered, and systems to be improved suf-
ficiently to warrant the use of these waves.
High-speed scanning will be necessary, and
as yet even the experimenter can not make
much individual progress along this line.

Demonstrations of television reception and
projection are given by various' commercial
undertakings in different parts of the coun-
try, and all experimenters at least should
acquaint themselves with the results at-
tained. Perhaps their interest will be
heightened and they will then join the ranks
of the happy owners of television receivers.

Words,Music,Cough
POLITICIANS are generally assumed to

be suave individuals, at home under all
circumstances, but the national fofums con-
ducted on the air by several agencies bring
to the microphone men in public office who
are palpably embarrassed. It may be that
some of them are not in politics, but were
appointed only for their surpassing fitness.
However, most of them were elected. Where
does that leave us?

One of the irritating results of these mi-
crophone -shy talkers is their cough of em-
barrassment. There is hardly anything so
uninteresting as a cough. Why should one
have a radio in operation to receive these
sudden emanation's of heterogenous fre-
quencies?

The cough is proving more bothersome
than ever. If it is embarrass-
ment, what remedy is there, except to ac-
quire microphone presence? If it is just
throat -clearing, surely there is no sense in
tying stations together by expensive tele-
phone lines for the chain broadcast of the
speaker's audible warming -up exercises. In-
stead there had better be some throat -clear-
ing disciplinary rules in the station, with an
attendant physician to examine the throats
of all about to sing or talk, to make sure
that the clearance was successful and reten-
tive. Fortunately, singers are not offenders.
It is the talkers who do the coughing.

Any one appearing before the microphone
may have a cold. There is no rule against
it yet. But it seems more merciful to the
audience that those who would speak or
sing be compelled to keep in physical trim.
Greater care will mean fewer colds. A phys-
ical examination precedes many types of
events, and radio artists need feel no of-
fense at having to submit to the doctor's
stethoscope, X-ray, microscope and even
scalpel. An adenoid soprano who had been
molesting listeners should have the impedi-
ment taken out then and there.

It is surprising to many how leaders of
the stage, screen and the microphone keep
so well. The certainty and punctuality of
their appearances are the marvel of our less
methodical element. But the reason ob-
viously is that their living depends on it.
And what one can do when failure to do it
means deprivation!

But an audience itself is sometimes an in-
flicting agency. That is, one audience com-
mits offenses against another. This re-
cently took place when the Philadelphia Or-
chestra, Leopold Stokowski conducting,
broadcast f rom the Philadelphia Academy.
A large audience was in the Academy. Spec-
ially sensitive microphones were used for
attainment of the most faithful values of
pick-up. And of course there was coughing
in the audience. And that coughing was
heard by the air audience. It is admittedly
hard to get the great body of people en-
thusiastic about conoert and operatic music.
How much harder the task becomes when

coughs ride the air waves that are sup-
posed to carry only the masterful music !

Mr. Stokowski is strict with his audi-
ences, but the police power of a tonductor
is rather limited. The unenforceability of
his decrees is not his fault.

We should be thankful that nobody who
is about to sing or speak ever sneezes. Na-
ture seems to gear the nervous system to
such a fine mesh that the coarseness of a
sneeze is not possible amid the excitement.
And, besides, when one sneezes one shuts
one's eyes. And nobody can be thus trust-
ful, even in a studio, in these tempting times.

The, Favorable Side
AMID the offense taken at some of the

more brazen forms of advertising
"credits" on sponsored programs one should
not lose sight of the fact that advertisers
enable listeners to hear the greatest artists
of our time, and that the stations themselves
do very little toward bringing this finest
artistry into the home. It is no reflection on
the stations to say that, for their economic
status is hardly comptaible with paying a
performer thousands of dollars for appear-
ance on a single program. Advertisers find
they can do it with success, and therefore
the listeners are benefited.

A case in point is that of The Voice of
Firestone presenting Lily Pons, glorious
French artist, the soprano who is the reign-
ing sensation of the Metropolitan Opera
this season. Lawrence Tibbett was singing
on the stage of the Opera House that night
so Miss Pons appeared as the featured
singer on the air program. Her voice is of
the type that thrills, and all who heard her
will carry a cherished memory of her sing-
ing.

"The Nightingale and the Rose," the
berceuse from "Jocelyn" and "Cara Nome"
are familiar enough, but there was too much
lofty poetry, sheer artistry and vocal mas-
tery in the way Miss Pons sang them to
listeners to constitute a familiarity with the
method of rendition. After all, each genera-
tion is endowed with only about two hand-
fuls of real sopranos, and Miss Pons is oneof the real ones. Therefore on the favor-
able side of the ledger of radio criticism
there should be a bold notation of the high
credit that comes to radio as an institution
because into the homes of the many are
brought many of the glorious voices of the
age. The other side of the ledger is bad
enough in spots, but the books should bekept straight.

One of Us
Alice Remsen, contralto comedienne of

WOR Footlight Echoes, and conductor
of our own Station Sparks Department;
admits that she has crossed the Atlantic
Ocean seven times; has never been to the
Pacific Coast ; has played every "tank"
town in the East and Middle West ; has
been in every branch of show business
except the circus ; made her debut on the
stage of the Folies Bergere, Paris ; once
made a balloon trip ; has never been in
an airplane; doesn't like buckwheat cakes
but adores French pancakes; likes dogs
but barely tolerates cats ; would rather
ride horseback than drive an automobile ;
has synchronized sound for pictures manytimes but has never been screened; likes
to sing comedy songs but thinks she does
sob -ballads best; has been a comedienne,
straight woman, character woman andsoubrette; also a librarian, columnist,radio editor, song writer and poetess,
playwright, continuity writer and notary
public; is also an excellent cook and onceran a boarding-house in. Rochester, N. Y.

Miss Remsen's brother, by the way, is
one of England's pioneer radio men.

And again by the way : Listen in on the"Evening in Paris" program, from 9 :30 to
10 p.m. EST, on February 8. You will hearMiss Remsen render some of the type of
numbers that have won her distinction overthe air.
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STATION SPARKS
By Alice Remsen

Songbirds and Roses
For Jessica Dragonette

(WEAF every Friday, 8:00 p.m.)
orWAS in the month of roses you

came, my dear, to me;
You met me in a garden, we sat beneath

a tree.
The nightingale , was singing upon that

night in June,
You told me that you loved me beneath

a silver moon.

Songbirds and roses, a garden in bloom,
Soft shim'ring moonlight, a rosebud's

perfume;
Whisp'ring winds and a star-spangled

night,
These bring me dreams, dear, that fade

with the light.

Roses have withered, the songbirds have
flown.

Now in the garden I wander alone;
But deep in my heart, dear, your love

still shall be
A mem'ry of songbirds and roses to me.A. R.

* * *

The Sweet Voice of Jessica Dragonette
suggests a nightingale singing in a rose -
garden, lovers wandering in the moon-
light, and romance in all its aspects. I
never tire of listening to her. Rosario
Bourdon's orchestra accompanies Miss
Dragonette perfectly. The Cities Service
hour has always been delightful. It still
is one of the most enjoyable periods on
the air.

* * *

The Jarr Family Is Still Going Strong
Over WOR. Many of Roy McCardell's
old and well remembered characters are
being revived. There are the Cacklebury
girls, still trying to get husbands; Police-
man Reilly, Gertrude, the maid; Schultz,
the janitor, and Doolittle, the politician.
All are being introduced, and many who
remember the series from the pages of
the old New York World will chuckle
again over the troubles of Mr. and Mrs.
Jarr, as portrayed by Julia Nash and
Charles O'Donnell.

* * *
If You Listen in On Radio Programs

early in the morning, I advise you to tune
in on WJZ at 9:15 a.m. every Tuesday,
Wednesday, Thursday and Saturday, for
at that time those delightful creatures,
The Lady Bugs, use their twenty twink-
ling fingers to charm our ears. The Lady
Bugs, you must know, are those clever
pianists, Muriel Pollock and Vee Lawn-
hurst. They are both young, attractive-
looking girls and have been soaked in
harmony for years. Both write songs and
orchestral compositions. Vee sings solos
and Muriel sings harmony-altogether an
ideal combination from the standpoint of
entertainment.

* * *

If There Is Anyone Entitled to the term
"veteran in radio broadcasting," the patri-
archal whiskers should go to Joseph A.
Bier, WOR announcer, who was with the
old WDY station at Roselle, N. J., which
compares with a modern station about
the same as Noah's Ark would with a
modern marine leviathan. Mr. Bier was
then a baritone with the Premier Male
Quartet. Years later that quartet sang
at WLWL and Joe was invited to become
staff soloist and announcer. He stayed
there two and a half years, leaving_ to
spend a similar period on the New York
Evening Journal programs. In Septem-
ber, 1930, WOR requested him to join its

staff, and one 'is likely to hear him over
that station now at any time between
8:00 a.m. and midnight. Joe's lusty, yet
mellow, baritone may be heard in a fif-
teen -minute solo program every Wednes-
day morning at 9:45. He has been sing-
ing in churches of every denomination
since he was six. At present he is the
soloist at the Church of Our Lady of
Lourdes, in Washington Heights, New
York City. When,not on the air he can
usually be found somewhere in the en-
virons of Wood Haven, L. I., where he
makes his home.

* * *

Maria Cardinale, the Popular Prima -
Donna of "Footlight Echoes," which
broadcasts over WOR every Sunday night
at 10:30, has signed a contract to appear
each Thursday night at 8:30 p.m. over
WJZ, for Golden Blossom Honey. The
initial broadcast is on January 28th.
Maria has a beautiful voice, a soprano of
excellent quality and range.

* * *

And Now WMCA Has Its Own Build-
ing. . Donald Flamm has signed a ten-
year lease and also taken over another
floor in the structure formerly known as
the Hammerstein Theatre Building, now
called the WMCA Building. Well, this
little station has certainly progressed
since I first remember it, seven years ago,
on the 24th floor of the Hotel McAlpin,
when its staff was composed of five peo-
ple. It now occupies three entire floors,
has a little television theatre of its own,
an extensive music library-and-(note
the difference)-employs eighty people on
its staff, besides hundreds of floating art-
ists, musicians, bands, lecturers, etc. Yes,
under the capable leadership of Donald
Flamm, its President, WMCA has cer-
tainly progressed.

* * *

Elizabeth Lennox, NBC contralto, has
started a series of weekly concerts over
an NBC-WJZ network. She will be heard
every Monday at 6:15 p.m., supported by
an orchestra under the direction of
Graham Harris. Her programs will be
varied, consisting of concert music, opera
arias, Broadway melodies and folk songs.

* * *

Four Years Ago, Dana Suesse,16, red-
headed and radiant, rushed into Nat Shilk-
ret's office with her first triumph of
tempo. Nat, busy as usual, smiled quiz-
zically, examined the piece, missed his
lunch and immediately started to make
a special arrangement of Dana's first opus,
"Syncopated Love Song." On Wednes-
day, January 20th, Dana had the satisfac-
tion of listening to her initial effort fea-
tured by Shilkret in the "Music That
Satisfies" program over the Coast -to -
Coast network of the Columbia Broad-
casting System. It formed the finale of
the Chesterfield program.

* * *

Sidelights
ALEX GRAY once vocalized with a

deckhands' quartet on a British merchant-
man...DAVID ROSS recently celebrated
his third anniversary as a Columbia an-
nouncer...MORTON DOWNEY cele-
brated his first anniversary as a regular
stddio broadcaster over Columbia 'last
week...BUDDY ROGERS was born in
the small Kansas town of Olathe...BEN
BERNIE was born Benjamin Ancel, the
son of a blacksmith...CARL FENTON
was born Reuben Greenberg...KELVIN
KEECH has a ukulele case made entirely
of tin cans..."MRS. PENNYFEATHER",
who giggles with the Cuckoos over an
NBC network, once prepared music -rolls

for player pianos...FRANK SYLVANO,
tenor with Abe Lyman's orchestra, was
a high school boxing champion in Chicago
...LEON BELASCO is a native of Odes-
sa, Russia . . . VINCENT LOPEZ has
broadcast nearly 3,000 programs since
1922... PETER DIXON has again at-
tained recognition in Frank Wilstach's
book of similes. This year's Dixon con-
tribution was : "As fleeting as the beauty
of cream in iced coffee"...TITO CORAL
is 24 years old... PHIL COOK, the
Quaker man, runs up and down the stairs
of the New York NBC building every
day. It is the only exercise he gets.

* * *

Biographical Brevities
About Sylvia Froos

There is a youngster now broadcasting
over the NBC network who is a radio
find, to my mind, and that is Sylvia Froos.
Sylvia was born in New York City, and
she could sing almost before she could
crawl out of the cradle. She started on
the stage in Baltimore as member of a
"kiddie" act when she was only seven
years old. That was back in 1921 and
she's been going ever since. For years
during that period, Sylvia has had battles
with the child labor board. They said
she was too young to sing on the stage-
but she still went on singing, after thea-
tre managers had paid her fines.

Today Sylvia Froos 'is eighteen years
old, and child labor bodies have stopped
camping on her trail. Boy admirers have
tried to usurp the place once taken by the
"law," but Sylvia declares she is "too
busy to date. Far ten years she has
trouped about the country thrilling an un-
told number of audiences with a reper-
toire of sentimental songs, but she says
she has never fallen in love-but there's
plenty for that.

Two great events occurred in Sylvia's
career during the last Christmas holidays
-first she was booked for the Palace
Theatre, New York, the goal of all
troupers, with the Four Marx Brothers;
second, she signed a contract to sing
thrice weekly over NBC networks. She
had broadcast before on four successive
RKOlians programs.

She sings one or two love ballads dur-
ing each broadcast, with a combination
of songs running from fiddler's break-
downs to "arty" numbers. Her program
is greatly enhanced by her accompaniment
of two pianos played by those clever art-
ists of rhythm, Muriel Pollock and Vee
Lawnhurst.

* * *

SUNDRY SUGGESTION FOR WEEK
COMMENCING, JAN. 31st

Sun., Jan. 31: Footlight Echoes...WOR 10:30 p.m.Mon., Feb. 1: Piccadilly Circus....WJZ 9:30 p.m.Tues., Feb. 2: The parr Family.... WOR 7:45 p.m.Tues., Feb. 2: Eno Crime Club.. WABC9:30 p.m.Wed., Feb. 3: Golden Gems....WEAF' 2:15 p.m.Wed., Feb. 3: Roth String, Quartet WOR 8:30 p.m.
Thurs., Feb. 4: Adventures of Sherlock Holmes,

WEAF 9:30 p.m.Thurs., Feb. 4: Weaver of Dreams,
Basil Ruysdae1 WOR 10:15 p.m.Fri., Feb. 5: Raising Junior,
Peter Dixon WJZ 6:00 p.m.Fri. Feb. 5: March of Time WABC 8:30 p.m.Sat., Feb. 6: Alice Joy WEAF 7:30 p.m.Sat., Feb. 6: Little Symphony,
Phillip James WOR 8:00 p.m.

ANSWERS TO CORRESPONDENTS
MRS. GEO. E. TUCKER, East Bangor,Pa. (1) Radio Guide lists all programs

and stations and comes out weekly. (2)You may obtain pictures of artists bywriting to them personally to the stations
through which they broadcast.

* * *

[If you care to know something of yourfavorite radio artists and announcers, drop
a card to the conductor of this page. Ad-dress her, Miss Alice Remsen, c/o RADIO
Woittn, 145. West 45th St., New York,
N. Y.]
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FRANCE RAISES

HIGH BARRIER

ON OUR RADIOS
Washington.

France has scaled down the quota on
American imports. For the first three
months of the year the limitation is 10.8
per cent. of the total importation,
whereas during the first ten months of
1931 the radio imports from the United
States totalled 15.6 per cent. The reduc-
tion is therefore about one-third.

Expressed in metric tons, the United
States is limited to 16.6, compared to the
following tonnage for other nations : The
Netherlands, 79.2; Germany, 50; the
United Kingdom, 4.6, and all other coun-
tries combined, 3.7.

The Department of Commerce received
the report from its commercial attache at
Paris, Fayette Allport. The Department,
after hurried consultations, announced
there was apparently no discrimination
against the United States, and therefore
no ground for protest. It was admitted
that the basis of the new gradation is not
known here, but quotas on other com-
modities always had been predicated on
previous imports.

Department Issues Statement
The French imports of American radio

sets were as follows : first ten months of
last year, 9.162 radio sets valued at
$310,589; 1930 total, 1,772 sets, valued at
$79,725.

The Department's statement follows in
full:

"Import quotas were established for the
importation into France of radio equip-
ment by a decree published in the French
Journal Officiel for Jan. 16, 1932, accord-
ing to a radiogram from Commercial
Attache Fayette Allport, Paris.

"For January, February and March,
1932, quotas have been fixed for each
month as follows :

"Radio sets, accessories and parts
(except tubes), a total quota of 154.1
metric tons, divided into individual quotas
of 16.6 metric tons from the United
States, 50 metric tons from Germany,
79.2 metric tons from the Netherlands, 4.6
metric tons from the United Kingdom,
and 3.7 metric tons from all the other
countries combined:

"Radio tubes, a total quota of 15 metric
tons, divided into individual quotas of 1.7
metric tons from the United States, 2.0
metric tons from Germany, 6.0 metric
tons from The Netherlands, 3.4 metric
tons from the United Kingdom, and 1.9
metric tons from all other countries
combined.

"The decree does not provide for the
admission of shipments en route. It is
reported that the United States quota for
January is probably already exhausted.

In Dark About Quota Basis
"The exact basis for the above allot-

ments of radio imports is not yet known.
On other commodities the importation of
which France has restricted by quotas,
the quotas have usually been determined
by the average imports for a period of
years preceding, in total and for indi-
vidual countries.

"Imports from the principal supplying
countries, and total imports of radio sets,
accessories and parts (except tubes) into
France for the years 1927-1930, inclusive,and for the first nine months of 1931,have been as follows, in metric tons,

Audience Cough
Heard on Chain

Philadelphia.
Although Leopold Stokowski, orchestra

conductor, exhorted his auditorium audience
to be careful not to make any sound during
the program he was about to render, there
ensued some coughing that was at first at-
tributed to the musicians by listeners to the
chain broadcast of the event, but which
proved to come from the audience at the
Philadelphia Academy, where the Phila-
delphia Orchestra, which Stokowski was
conducting, was giving a symphonic concert.

The specially sensitive microphones, in-
stalled for faithfully catching the musical
tone gradations, also caught the colds of the
audience, so to speak.

according to French import statistics:
United States, A; Germany, B; The Nether-

lands, C; United Kingdom, D; total, E:
A B C D

1927 13.8 21.3 * 19.9 59.8
1928 11.3 192.0 168.5 89.1 492.0
1929 72.5 407.6 625.9 72.7 1,229.9
t1930 2 706 2
§1930 128.8 419.2 1,426.4 .... 2,103.5
§1931 355.0 957.9 795.9 .... 2,278.1

"Not segregated.
tlmports by countries not yet available.
§10 months.

"The proportion of imports from the
United States to total imports into France
during the above -mentioned periods has
been as follows : 1927, 23.1 per cent ; 1928,
2.3 per cent ; 1929, 5.9 per cent ; 1930, not
available ; January -October, 1930, 6.1 per
cent; January -October, 1931, 15.6 per
cent.

"The proportion of the quota now
allotted to the United States to the total
quota is 10.8 per cent."

Paris.
Although the news was received here

that the Department of Commerce of the
United States saw no ground for protest
in the new decree reducing the American
radio quota of imports here, alleging
there was no sign of discrimination, both
French dealers in American radio sets
and representatives of American radio
manufacturers took the opposite view.
They pointed out that American sets were
becoming more and more popular, that
the market for them was therefore ex-
panding, and that the quota permitted the
importation of only about half the total
value of sets that otherwise would have
been imported. Moreover, it was observed
that the Holland and German quotas
were abnormally large, and this fact was
read as an open effort to throw the busi-
ness to these two countries.

The decree was signed by the previous
Laval cabinet, effective January 2nd,
which was five days prior to the signa-
ture, but the fact was not disclosed until
the decree had been in force about two
weeks, and then only through publication
in the Journal Officiel.

That something was "in the air" was
sensed by those interested in importing
American sets, because various difficul-
ties had been imposed, such as customs
officials claiming great diversity between
the value of the sets in the United States
and the declared value for importation,
and also infringement of patent rights
was alleged. Both of these interpositions
by customs officials effected long delay
in clearing shipments, in fact, caused a
great many shipments to be held here in
abeyance, and meanwhile the decree went
into effect.

The authority of the French Govern-
ment to issue the decree was not ques-
tioned, but the absence of a direct inten-
tion to discriminate against the United
States was scoffed, particularly because
American radio imports could be expected
to exceed those of 1931.

BOARD STARTS

AN AIR SURVEY

FOR SENATORS
Washington.

The Federal Radio Commission is tak-
ing immediate steps to begin the investi-
gation of the uses of the radio facilities
by broadcasting stations in conformity
with the Senate resolution requesting the
Commission to undertake the investiga-
tion and report to the Senate.

A questionnaire has been sent. to 607
stations and large chain organizations
asking for complete financial statements
of their transactions during 1931, accord-
ing to an oral statement issued by Com-
missioner Harold A. Lafount. It is hoped
that the data compiled from the replies to
the questionnaire will provide a satisfac-
tory solution of the advertising problem
that will be of benefit to both the listen-
ing public and the broadcasters.

Among questions sent to broadcasters
are those intended to disclose how much
broadcasting time is sold, what rates are
charged, to what extent stations are
dependent for operation on revenue thus
derived, and a comparison of the amountsof time sold by stations using power
ranging from 100 to 50,000 watts. Similar
information will be requested of the large
national chains.

Investigation of the educational insti-
tutions mainly will be a survey of the
records of the Commission, which has
kept careful watch over development of
radio facilities for educational purposes
and has received reports from colleges
and universities where broadcasting sta-tions are located. There are now several
methods of broadcasting educational mat-ter in use and the Commission will
analyze the various methods in its reportto Congress.

The Senate resolution also requested
the Commission to report on the feasi-
bility of Federal ownership and control
of radio, and the Commission will makean investigation. Considerable work
along this line has already been done byFederal authorities. A report on the
European methods of broadcasting pre-
pared by Dr. William C. Everette, a Cali-
fornia radio engineer, was recently made
public by the Commission.

Polo DX -4 Converters
in Big Factory Run

Having had two years' experience in the
manufacture and sale of short-wave con-
verters, Polo Engineering Laboratories, 125
West 45th Street, New York City, points
out that it was one of the first in the field
with a converter, and therefore the experi-
ence is valuable in making performance cer-tain.

The DX -4 de luxe converter has stood thetest of time, as proved by many satisfied
users, the Laboratories report, and the only
circuit change has been that to accommodate
the converter to the use of variable mu tubes.
Therefore the DX -4 converter is adapted to
use of these tubes, in fact has been for threemonths. Having caught up on most of the
export orders, which came in large quanti-ties, the factory has undertaken a largedomestic run.

The converter uses two variable mu tubes,
either 235 or 551, one 224 and one 227. The
wave band coverage is from 15 to 200
meters. There are a rectifier and filter builtinto the converter, which is therefore totally
self -powered from the a. c. line.
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WIDER USE OF

SYNCHRONIZED

SENDING LOOMS
Washington.

Interest in the synchronization experi-
ments of WTIC, Hartford, Conn., and
WEAF, New York, on the one hand, and
WBAL, Baltimore, and WJZ, New York,
on the other, has focused attention on the
hearings being held by the Federal Radio
Commission on the renewal of the synchro-
nization license. The synchronization is
being sponsored by the National Broadcast-
ing Company, whose New York outlets are
WJZ and WEAF, as an experimental un-
dertaking.

Listeners have noticed that the synchro-
nization has not been completely successful,
due to a slight interference heard occasion-
ally, and the Commission engineers have re-
ported from time to time that the experi-
ments are being watched, but that perfec-
tion of results has not been noticed.

Some Doubts By Board
However, the experiment is of vast im-

portance as offering the possibility of oper-
ating numerous stations throughout the
country on the same wavelength, with re-
sultant economy of distribution of the avail-
able channels, hence the Commission is
eager to have experiments continued in the
public interest. A question now being con-
sidered is whether the synchronization should
be continued by these stations, or whether
some other stations should be tied in in-
stead, so as not to reduce the actual service
of the stations, if the present method ef-
fectuates such reduction.

Besides the economy consideration, it is
urged that by those favoring synchroniza-
tion that it offers a transmission relatively
free from fading and interference. Against
that is the statement that there has been
some impairment of quality from time to
time during the experiments.

It is believed that the Commission will
favor the continuation of the experiments
as at present conducted, because of the re-
lationship to new broadcasting methods, and
also because engineers have testified that
they are encouraged by the results already
attained, and that improvements are in sight.
The four stations strongly desire continua-
tion. The hope expressed by the stations
that the future would bring about better
conditions of transmission and reception was
taken as an admission that perfection has
not been reached.

Crystal Control Used
The synchronization depends for its suc-

cess on the transmissions from the synchro-
nized stations on exactly the same fre-
quency. Any deviation would result in an
audible note in receivers tuned to receive
the intended frequency. The synchroniza-
tion is attained by radio. Matched and pro-
tected crystals permit operation on exactly
the same frequency, but there is some diffi-
culty in maintaining the utter precision re-
quired, because even though crystals are
ground for exactly the same frequency, tem-
perature and mechanical differences at the
points where the crystals are used would oc-
casion a slight difference in frequency.
Thermostat control is used for maintaining
constant temperature, while stablized mount-
ing devices correct for frequency shift
caused by vibrations.

WEAF and WJZ are unlimited time sta-
tions. For half of their operating hours
they are tied in with the two out-of-town
stations. WEAF uses 660 kc, 50 kw, while
WJZ uses 760 kc, 10 to 30 kw.

Three New Vision
Stations Approved

Washington.
Recommendations have been made by

Elmer W. Pratt, chief examiner of the Fed-
eral Radio Commission, that a total of three
television licenses be granted to the follow-
ing applicants :

WJR, Pontiac, Mich.
WGAR, Cuyahoga Heights Village, a
Two television stations would be operated

by WJR.
In his report the examiner recommended:
(1) The application of the WGAR Broad-

casting Company to erect a new television
transmitter be granted, and that a construc-
tion permit be issued in accordance. there-
with.

(2) The application of WJR, the Good-
will Station, Inc., to erect a new television
transmitter to operate in the very high fre-
quency band be granted, and that a construc-
tion permit be issued in accordance there-
with.

(3) The application of WJR, the Good-
will Station, Inc., to erect a new television
transmitter to operate in the intermediate
band be granted, and that a construction
permit be issued in accordance therewith.

New Incorporations
Malode Radio Service Corp., Yonkers, N. Y.

radios-Atty., H. H. Solmstrom, Yonkers, N. Y.
Radio Network Surveys, Inc., New York City,

general broadcasting-Atty., Marguerite Digan
Hopkins, Wilmington, Del.

Rochester Sunrise Lighting Corp., Rochester,
N. Y., electrical appliances-Atty., M. D. A.
Cohen, Rochester, N. Y.

Club Auto Radio of Buffalo (N. Y.)-Attys.,
Palmer, Garono, Houck & Wickser, Buffalo, N. Y.

Improved Pilot Light Corp., Brooklyn, N. Y.-
Attys., Geiger & Hirsch, 50 Court St., Brooklyn,
N. Y.

Community Refrigerators, Queens-Atty., W.
Moser, 305 Broadway (Manhattan), N. Y. City.

Crown Electrical Corp., New York, N. Y.,
motion picture film-Attys., Tomlinson, Herrick,
Hoppin & Coats, 15 William St., N. Y. City.

Household Electrical Appliance Corp., New York,
N. Y.-Atty., J. W. Russell, Glens Falls, N. Y.
N. Y.

Glens Falls Electric Supply Co., Glen Falls,
N. Y.-Attp., J. W. Russell, Glens Falls, N. Y.

Albany N. Y.). Electrical Corp.-Atty., F. S.
Harris, Albany, N. Y.

Refrigeration Corporation of America, Jersey
City, N. J., radios, refrigerators-Atty., Ezra L.
Noland, Jersey City, N. J.

General Television Manufacturing Corp., Belle-
ville, N J. ,patents-Attys., Registrar and Trans-
fer Co.

Electric Eye Corp., Wilmington, Del., patents-
Attys., Corporation Trust Co.

Allied Television Industries, Inc., Wilmington,
Del., broadcast theatrical plays, dramas, operas-
Attys., Delaware Registration Trust Co.

Jean V. Gromach, New York, N. Y., radios-
Atty., S. M. Lazarus, 8 West 40th St., N. Y. City.

Rockland Refrigeration Co., Nyack, N. Y.-
Atty., B. Haas, Nyack, N. Y.

Service Electric and Maintenance Co., Brooklyn,
N. Y.-Atty., S. Edelstein, 11 Park Place, N. Y.
City.

Gardner-Nilsen-Gravdal, Queens, refrigerators-
Attys., Albany Service Co., 299 Broadway, New
York City.

Tiger Super Batteries, Inc., Newark, N. J.,
manufacturer storage batteries - Attys., Rosen-
baum & Mintz, Newark, N. J.

Investors Engineering Co., Wilmington, Del.,
mechanical, electrical engineers-Attys., Colonial
Charter Co.
J. & A. Brenneis, Queens, electrical machinery.-

Atty., C. B. Schwanda, Long Island City.
Automatic Electric, Delaware, name changed to

Automatic Electric Co.
Technical Equipment Corp., New York, N. Y.,

laboratories.-Attys., Lee, Donnelly & Curren,
160 Broadway, New York City.

Naybor Electric Corp., Brooklyn, N. Y., Radios-
Atty H. L. Turk, 26 Court St, Brooklyn, N. Y.

Berger Radio Sales Corp., New York, N. Y.,
realty.-Atty., S. M. Hermann, 521 Fifth Ave.,
New York, N. Y.

Name Changes
Sentinel Refrigeration Corp., Buffalo, N. Y., to

Niagara Electric Refrigeration Corp.
Philsylvania Corporation to Radio Research

Laboratories, New York. Y.
Corp.,CElectric Refractories Delaware, to Elec.

tric Refractories and Alloys Corp.
E. American Electric Company, Inc., Delaware,

to American Electric Co.
Gas Utilities, Inc., to Electric and Gas Utilities

Company, New York, N. Y.

TELEVISION AS

TEACHING AID

DEEMED SURE
Washington.

Educators within the next five years will
have to consider the use of television as an
adjunct to classroom and other types of in-
struction, C. M. Koon, Specialist in Educa-
tion by Radio at the United States Office of
Education, stated orally. As the technical
development of this new instrument of com-
munication proceeds, its practical applica-
tion to education must be studied, he asserted.

At present, however, the problem of ap-
plying radio to classroom instruction con-
fronts educators, and it is probable that its
more recent extension into the realm of pic-
tures in motion will not receive widespread
attention among them until the mechanical
aspects have been perfected for adaptability
in the schools of the country, he explained.

Importance Growing
The following additional information was

supplied by Dr. Koon according to "The
United States Daily" :

Recent studies on education by radio in-
clude allusions to television because of its
growing importance and possibilities. How-
ever, it is asserted that the value of tele-
vision as an educational medium will de-
pend on the detail possible within a picture.

For practical classroom or auditorium in-
struction, it will be necessary to have more
than just a narrow portion confined merely
to a specific operation, whether it be in sur-
gery or in connection with some other type
of instruction. If the size of the picture
can be made large enough to bring out the
personality of the speaker, which is impor-
tant in any course of instruction, the edu-
cational possibilities are good. It is assumed
that as the experiments advance obstacles
of this kind will be eliminated.

Development of the Art
In the meanwhile, educators can do little

other than wait for the mechanical develop-
ments which will place the new invention
at their disposal. No technique can be de-
veloped by them in utilizing it for educa-
tional purposes until mechanical achieve-
ments make it readily available.

The educational possibilities of television
are significant. A precise picture of a
scientific operation has many advantages
over the actual performance by the person
present. Details, obscured from the view
of students assembled in a lecture room,
can be readily focused before them, and dif-
ferent procedures and manipulations, espec-
ially in surgery and laboratory work, can be
presented from different perspectives.

The possibilities of television in transmit-
ting current events also looms important in
presenting subjects for classes in history,
civics, government, and the social sciences,

TAPPED COILS for broadcast and
short-wave coverage for 0.00035 mfd.
condensers. One antenna coil and one
interstage coil. Taps permit reception
of broadcast range wholly, also 200 to 70
meters for next tap, 70 to 35 meters for
next, and 35 to 17 meters for next. Both
coils sent on receipt of $1.59.

Direct Radio Co., 145 West 45th St.,
New York, N. Y. (Adv.)

Oscillators Next Week
Test oscillators, of plug-in adapter and

other types, for building and servicing super -
heterodynes, will be described next week.
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NEW RACKET IN

MEXICO TRAPS

U.S. STATIONS
Washington.

The latest racket, according to Senator
Dill (Dem.), of the State of Washington,
is the Mexican radio racket. It is worked
as follows, he says:

Some large United States station is se-
lected as the intended victim. Then a sta-
tion is put on the air in Mexico on the same
frequency used by that large United States
station, high power being put into the an,,
tenna, so that the interference will be
abundant. As there is no treaty or other
agreement with Mexico in regard to air
channels, the station in Mexico is protected
at that end, but the United States station
finds its programs ruined, and therefore is
decidedly eager to get rid of the interference.
Then comes an "approach" from a repre-
sentative of the offending station, the amount
of money desired is stated, negotiations en-
sue, and the Mexican irritant is bought off
as the only way out, under present condi-
tions.

"Outlaws" Cross Border
Another bad situation, according to the

Senator, is that stations ruled off the air
in the United States can satisfy their broad-
casting desires by erecting a station in
Mexico, and under conditions that will per-
mit coverage of a large part of Southern
and Southwestern United States. He cited
the case of a Kansas station ruled off the
air, only to be found soon in operation in
Mexico.

The Senator proposes that treaties be ne-
gotiated with Canada, Mexico and Cuba, so
that air conditions in the three countries will
be susceptible to administrative control by
each country within its own borders, and
without interference with the two other
countries concerned. He said that Cuban
stations also interfere with reception in the
United States, as do legitimate stations now
operating in Mexico.

The Mexican station situation has been
growing worse, in relationship to conditions
in the United States, as more stations with
larger power are opened.

Anticipates Criticism
The Senator said that "lack of action" by

the State Department had resulted in the
interference conditions imposed by stations
in the foreign countries named, hence he
asked that negotiations be undertaken.

There is a gentlemen's agreement between
the United States and Canada, and this he
said has worked out well, as both parties
lived up to the agreement fully, but he de-
clared that the situation should be dignified
by settlement by treaty, particularly since
only a treaty had binding force.

"If we insist that further radio treaties
be negotiated I know full well what will
be said," commented the Senator. "We shall
be told that Canada and Mexico will want
more channels than we shall be prepared to
give. But as for Mexico, it is taking those
channels, anyway, and the broadcasting go-
ing on down there is destroying much of the
service of our own stations."

TRADIOGRAMS
BOARD CHECKSBy J. Murray Barron

Teleplex Co., 76 Cortlandt St., New
York City, is in production on .the Tele-
plex, the master teacher. This device is
used by many of the leading schools.
There is a descriptive circular.

* * *

Hearing Device Co., 2400 Times Build-
ing, Broadway and Forty-second St.,
New York City, has an interesting book-
let on De Forest parts, also one showing
the new De Forest Audiphone for the
deaf.

* * *

Alan Radio Corp., 80 Cortlandt St.,
New York City, reports an improvement
in business with an increased interest in
television parts.

* * *

Dixon Radio & Electric Co., 112 E. 23rd
St., New York City, has a new catalog
and flier listing radio parts and merchan-
dise and also television supplies.

* * *

West Side Y. M. C. A. Radio Institute,
5 West 63rd St., New York City, has a
new course in television. Full particulars
upon request, or you may call and see the
school.

* * *
Clarostat Mfg. Co., 285 N. 6th St.,

Brooklyn, N. Y., has ready for free dis-
tribution the new 1932 Clarostat Hand-
book and catalog.

* * *

Blair Laboratories, 25 Park Place, New
York City, has some new literature for
the "ham," there is also a new catalog.

* * *

Electron Radio Co., 31-12 Broadway,
Astoria, New York City, has on demon-
stration the new 1932 Scott All -Wave
Superheterodyne Receiver. Mr. Chivily
is always glad to talk radio and is very
proud of this new model.

* * *

Rim Radio Mfg. Co., 691 Grand St.,
Brooklyn, N. Y., has completed its new
1932 plugless converter for short-wave re-
ception, and has issued a new circular.

* * *

Freed Television & Radio Corp., 22
Wilbur Ave., L. I. City, N. Y., is manu-
facturing a complete short-wave receiver
kit for television reception, also a com-
plete Telescanner kit for* home assembly.

*

C. E. Montford, manufacturer of wire -
wound resistors, has moved to Dumont,
N. J. Here will be installed new and ad-
ditional equipment.

* * *

Roland Radio Co., 35 Hooper Street,
Brooklyn, N. Y., has a television receiver,
80-200 meters, a six -tube set with two
stages of audio and pentode output.
Vari-mu r -f is used. The company is get-
ting ready a seven -tube receiver, prin-
cipally for broadcasts, but with plug-in
option for short waves, introducing for the
first time t -r -f on short waves ahead of a
modulator. Phonograph, B plus for con-verters, tone control and television ter-
minals are featured in the 7 tube DX set.

* * *
The Pilot Radio & Tube Corporation,

Lawrence, Mass., has appointed the Wolfe
Radio Company, 71 Fifth Avenue, New
York City, as its exclusive Metropolitan
New York distributor.

ANSWERS TO CORRESPONDENTS
MR. AND MRS. OLIVER BENNETT,

Washington, D. C.... Presume you mean
the New Year's program. Nobody seems
to know what happened to Phil Cook.
You may hear him, however, every morn-
ing except Sunday, over WJZ at 8:15.
If I see Mr. Cook in the meantime shall
try and find out the "whys and where -
fors" and let you know.

M. DUNN, Brooklyn, N. Y.... Jean
Sothern was the only non -British person
on the Piccadilly Circus program. Ivy
Scott, Arthur Sinclair, John Barclay,
Alice Remsen, and Gene and Kathleen
Lockhart are all British. Yes ; the skits
and songs were English. Glad you liked
it.

-ALICE REM SEN

SPECIALTIES
Washington.

A letter has been sent by the Federal
Radio Commission to all broadcasting sta-
tions, limiting special broadcasts. The let-
ter 'follows :

To All Radio Broadcast Stations : A great
many requests are received by the Commis-
sion for special authorizations to permit the
operation of stations in a manner and to an
extent which are at variance with the terms
of existing licenses. Because of the increased
number of such requests and the considera-
tion that must be given to the need of such
extended service and to the question whether
the granting thereof might adversely affect
the listeners residing in the normal service
areas of other stations, the Commission has
adopted the following procedure which must
be adhered to by all applicants :

1. Application for special authorizations
must be made by the licensee.

2. Applications for special authorizations
must be received in the offices of the Com-
mission at least three (3) days previous to
the date for which the authorization is re-
quested.

3. Applications made by "Limited," "Day,"
"Part Time," or "Specified Hour" stations
must be supported by the consent of the
dominant station or stations with which
the applicant divides time. Consents must
be received by the Commission direct from
the stations giving them and must show
whether the consent is for simultaneous op-
eration or whether the station giving the
consent is giving up the time sought by the
applicant.

4. Applicant must show the public need for
such authorization,

Approval by the Commission will not be
given in cases where another station is
licensed to operate in the same locality and
during the hours specified in the application.

Examiner Compares
Stations' Programs

Washington.
Where there are applications for license

renewals by time-sharing stations, the ex-
aminer of the Federal Radio Commission be-
fore whom the case comes may inquire into
the respective merits of the programs from
the stations, and recommend a reallotment
of time accordingly. This procedure was
followed in the cases of WEAO, Ohio State
University, Columbus, 0., and WKBN,
Youngstown, 0. The college station asked
for renewal with more hours. The other
station asked simply for renewal. But the
examiner recommended that the college sta-
tion's time be reduced and the extra hours
allotted to the other.

The examiner, Ralph L. Walker, reported:
WEAO has not made full use of the hours

assigned it under agreement with WKBN,
whereas WKBN has operated during all its
authorized hours.

WKBN is the only broadcasting station
located in Youngstown, while Columbus is
the location of three stations in addition to
WEAO.

The service rendered by WKBN is more
diversified and of more general interest than
are the programs of WEAO.

Authorization to operate from 9 to 11 a. m.,
12:30 to 2:30 p. m. and 5 to 7 p. m., will
enable WEAO to render any substantial
service heretofore rendered by it ; and au-
thorization to WKBN to operate the remain-
ing time will result in a better service to
the Youngstown area.

Public interest, convenience and necessity
will be served by authorizing the division of
time between Stations WEAO and WKBN
set forth in the preceding paragraph.
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BLUEPRINTS
627. Five -tube tuned radio frequency,

A -C operated; covers 200 to 550
meters (broadcast band), with optional ad-
ditional coverage from 80 to 204 meters,
for police calls, television, airplane, ama-
teurs, etc. Variable mu and pentode tubes.
Order BP -627 @ 250
628-B. Six -tube short-wave set, A -C

operated; 15 to 200 meters; no
plug-in coils. Intermediate frequency, 1,600
kc. Variable mu and pentode tubes. Order
BP -628-B @ 250
620. Six -tube auto set, using automo-' tive tubes, with pentode push-pull
output. Order BP -629 @ 250

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

RADIO WORLD
and "RADIO NEWS"

BOTH FOR
ONE YEAR $7.00

Canadian
and Foreign

$8.56

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

regular mail subscription rate for Radio World for one
year, a new and fascinating copy each week for 52 weeks
is $6.00. Send in $1.00 extra, get "Radio News" also
for a year-a new issue each month for twelve months.
Total, 64 Issues for $7.00.
RADIO WORLD, 145 West 45th Street, New York, N. Y.

Quick -Action
Classified

Advertisements
7c a Word - $1.00 Minimum

Cash With Order

BUY 900,000 ARTICLES WHOLESALE. Direc-
tory 300 Jobbers, Manufacturers, 25c. Arts,
B -1611 -DR, Denver, Colo.

MIDGET RECEIVERS, A.C., COMPLETE, $14.95.
Bargain Catalog Free. Imperial Radio Company,
16 East 23rd Street, New York.

BLUEPRINT NO. 627-Five-tube tuned radio fre-
quency, A -C operated; covers 200 to 550 meters
(broadcast band), with optional additional cover-
age from 80 to 204 meters, for police calls, tele-
vision, airplane, amateurs, etc. Variable mu and
pentode tubes. Order BP -627 @ 25c. Radio
World, 145 West 45th Street, New York City.

"A B C OF TELEVISION" by Yates-A compre-
hensive book on the subject that is attracting
attention of radioists and scientists all over the
world. $3.00, postpaid. Radio World, 145 West
45th St., N. Y. City.

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

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

25,000 OHM POTENTIOMETER, wire wound, in
shield case; takes Yi" shaft. Will stand 20 ma.
easily. Excellent as a volume control. Price, 90c.
Direct Radio Co., 143 West 45th Street, New York.
N. Y.

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

SITUATIONS WANTED

RADIO MAN, 24 YEARS OF AGE, holding U. S.
Commercial Second Class Radio Operators' Li-
cense, has completed fifty credit hours of college
electrical engineering; service with sound -picture
equipment manufacturer; also broadcast and
marine operating experience. Position desired as
radio operator or technician. Will furnish refer-
ences. Sam Dyer, Lewis, Iowa.

Special Short -Wave and
Television Number

of Radio World now in preparation !
Dated February 27, 1932.
Last form closes February 16, 1932.

No Increase in Advertising Rates-$150 a page; $5 an inch

We take pleasure in announcing one of the most important
numbers ever issued by Radio World, containing:

List of Television Stations by frequersiez, with number of lines
per frame and number of frames per second.

List of principal short-wave stations of the world that send pro-
grams, arranged by hours, thus constituting the first short-wave time
table. Under each of the 24 hours are given the call, location, fre-
quency, wavelength and, in the case of relaying short waves, the
broadcast call.

Articles on the following topics: Present Status of Television,
Sensitive Television Receiver, Audio Amplification for Television,
Diagnosis of Television Transmitting Studios, Cathode Ray versus
Mechanical Scanning, Discs by Photographic Process, Leaders in the
Television Field, etc.

A great advertising medium for those who make, distribute or sell
short-wave and television goods.

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

RF CHOKES
VOLUME CONTROL TYPE

Where a receiver is to be built to incorporate automatic
volume control, the shielded choke, consisting of two closely
coupled separate windings, may be used. Connect one
winding (yellow leads) from detector plate, to the
audio input. Connect the two other leads (red and black)
as follows: Black to the slider of a potentiometer (400
ohms up, without limit), red to the joined grid and plate
leads of a 227 tube used as automatic volume control. Con-
nect cathode of that tube to ground (B minus), and the
grid returns of coils in controlled tube or tubes to arm
of the potentiometer. Put 1 mfd. from arm to ground.
Order Cat. DW-SHCH (maximum current rating, 25
ma) @ 67e

DIRECT RADIO COMPANY
143 West 45th Street New York City

-SPECIALS-
Five-lead cable, 2 ft. long, with plug to fit a

five -prong (UY) socket. The cable is connectedat the factory so that following wires represent
the respective prongs of the socket: Blue with
white marker-G post of socket; Red-plate of
socket; Green-cathode of socket; Yellow-heater
adjoining cathode; Black with yellow marker-
heater adjoining plate. Net 65c

MARCO black bakelite vernier dials. Read 0-100
with a supplementary scale reading 0-10 between
figures on large scale. Takes a TA" shaft Net 50c

Parts for "A" battery eliminator: Dry rectifier,
$2.10; 0-10 ammeter, 75c; 20 -volt filament trans-
former, $2.50. Will handle up to 2 amperes fila-
ment current.

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

Tw®for the

price of One
Get a FREE one-year subscription for any ONE of these magazines.

O RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW (monthly, 12 issues)
O Q.S.T. (monthly, 12 issues; official amateur organ).
O POPULAR MECHANICS AND SCIENCE AND INVENTION (combined) (monthly, 12 issues).
O POPULAR SCIENCE MONTHLY
O RADIO INDEX (monthly, 12 issues), stations, programs, etc.
O RADIO (monthly, 1.2 issues; exclusively trade magazine).
0 MODERN RADIO (monthly).
O EVERYDAY SCIENCE AND MECHANIC (monthly).
O RADIO LOG AND LORE. Monthly. Full station lists, cross indexed, etc.
O AMERICAN BOY-YOUTH'S COMPANION (monthly, 12 issues; popular magazine).
O BOYS' LIFE (monthly, 12 issues; popular magazine)

Select any one of these magazines and get it FREE for an entire year by sending in a year's sub-
scription for RADIO WORLD at the regular price, $6.00. Cash in now on this opportunity to gelRADIO WORLD WEEKLY, 52 weeks at the standard price for such subscription, plus a full year'ssubscription for any ONE of the other enumerated magazines FREE) Put a cross in the square next
to the magazine of your choice, in the above list, fill out the coupon below, and mail $6 cheek,
money order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. Y. (Add 52.00, making'
$8.00 in all, for extra foreign or Canadian postage for both publications).

Your Name

Your Street Address

City State

O If renewing an existing or expiring subscription for RADIO WORLD, please put
at beginning of this sentence.

O If renewing an existing or expiring subscription for other magazine, please put
at the beginning of this sentence.

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

DOUBLE
VALUE!

a cross in square

a cross in square

of Broadway)
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CONVERTER KIT 1'
No one has ever reported failure to get real results
after building the POLO ECONOMICAL CON-
VERTER, 15-200 meters. This converter uses three
237 tubes and has its own power supply with "B"
choke and 16 mid, filter capacity, and husky power
transformer. Two independently tuned circuits af-
ford highest sensitivity. The circuit is expertly
designed and received certificate of merit from
Radio World Laboratories. No plug-in coils. The
complete parts, including cabinet (less tubes) sell
for only $7.60. Operating cost, 1/10c per hour.
Blueprint (No. 230) furnished free with each kit
order.
Economical Converter Kit (Cat. ECC) $7.60
Three 237 Tubes (Cat. T-ECC), all three 3.15
Blueprint No. 230 (Cat. BP -230) .25

Polo Engineering Laboratories
125 WEST 45th STREET NEW YORK, N. Y.
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A RADIO MAP OF
NORTH AMERICA

Nearly five times the size of this page. Shows
location of every broadcasting station in Can-
ada, United States, Mexico, Central America
and West Indies. Scale for quickly computing
distances. Time zones accurately shown. All
stations listed geographically with key for in-
stant location on map.

Explains scientific method of tuning with ex-
amples for practice. Adopted as official map

of Newark News DX Club as basis for award-
ing medals for distance. At newsstands every-
where or postpaid on receipt of

THE RADEX PRESS
5005 Euclid Ave. Cleveland, Ohio

25c

BINDER FREE For Yearly
Subscribers

This binder is made of fine brown Spanish fabricoid and will hold 52 issues of Radio World.
Year 1931-32 stamped in gold on front cover. A very limited supply on hand. Sent free
to new yearly subscribers who send $6 before March 1, 1932. If already a subscriber, send $6
and 52 issues will be added to your present subscription. We nay carriage on binder.

RADIO WORLD, 145 WEST 45th STREET, NEW YORK CITY

BROADCASTING STATIONS TO DATE
Radio World of Dec. 19 and 26, 1931, and Jan.

2 and 9, 1932-4 issues-contains a complete list of
1,1. S. Broadcasting Stations by Frequencies with
ALL details given, corrected to date. 15c a copy.
Radio World, 145 W. 45th St., New York, N. Y.

NEW DRAKE'S ENCYCLOPEDIA
1,181 Alphabetical Headings from A -

battery to Zero Beat; 1,1125 Illustrations
121 Pages, 241 Combinations for Receiver
Layouts. Price, $6.64. Radio World, 14$
W 45th St., N. Y C

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

York City. Enclosed please find my remit-
tance for subscription for RADIO WORLD,
one copy each week for specified period.
O $10.00 for two years, 104 issues.
 $6 for one year, 52 issues.
1:1 $3 for six months, 26 issues.

$1.50 for three months, 13 issues.
$1.00 extra per year for foreign postage.

O This is a renewal of an existing mail
subscription (Check off if true)

Your name

Address

City

NATIONAL
DRUM DIAL

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

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

SOLDERING IRON
F R E E
el&

Works on 110-120 volts, AC or DC; power,
50 watts. A serviceable iron, with copper
tip, 5 ft. cable and male ping crud 11 Sr
for 13 weeks' subscription for Radio World
and get these free! Please state if you are
renewing existing subscription.

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

BARGAINS
"A" ELIMINATOR PARTS

Choke coil, to filter out the hum. Wound with
No. 16 wire on secondary. Husky choke. Only
one needed. Will pass 3 amperes. In shielded
case. Cat. AECH @ $5.511
Jefferson transformer, 110 v. 50-60 cycle primary;
12 volts, no load; 9 volts when used full load on
Rectox rectifier; DC voltage at full load, 7 volts.
Cat. J -12V @ Pk

CABLE AND PLUG
Five -lead cable with 5 -prong plug attached that
fits into UY socket. Useful as a connector of set
voltages or for short-wave adapters. Cat.
CPG @ 62c

RESISTORS
Grid leaks 5 meg., 2 meg., 54 meg., 1 meg., 5,000
ohms (specify which) Cat. CGL @ 1 le
Filament ballasts: 4 ohm for one 201A, 112A,
200A. 240A, 171A; 2 ohm for two 201A, 112A,
200A, 240 or 171A, or for one 171 or 112 Mounting
supplied. 15 ohm, 30 ohm. (Specify which.) Cat.
FB @ 11c
Wire -wound resistors: 1 ohm, 1-3/10 ohm, 6-5/10
ohms; 30 ohms; 50 ohms. (Specify which.) No
mounting supplied or needed. Cat. WWR @ lac
30 -ohm rheostat with battery switch attached.
Cat. 30RH @ Sic
75 -ohm rheostat with battery switch attached.
Cat. 75RH @
Variable voltage divider; 10,000 ohms; will pass100 ma; eight sliders and fixed terminal con-
nections; mounting bracket. Cat. VVD @

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

2Se

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

(Just East of Broadway)

RESISTORS
and Mountings

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

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

Biasing Resistors
.005 meg. (5,000 ohms) Brach resistor. Order
Cat. BRA -005, at I.3c
.015 meg. (15,000 ohms) Amoco resistor. Order
Cat. AMS-15, at 14c
.025 meg. (25,000 ohms) Amsco resistor. OrderCat. AMS-25, at 14c
[The above resistors are of the tubular type and
require a mounting. Lynch moulded bakelite
mountings, Cat. LYM, at 15c]

DIRECT RADIO CO.
143 West 45th Street,

New York, N. Y.

11 S DIAGRAMS
FREE!

115 Circuit Diagrams of Commercial Receivers andPower Supplies supplementing the diagrams in John F.Rider's "Trouble Shooter's Manual." These schematicdiagrams of factory -made receivers, giving the manu-
facturer's name and model number on eaeh diagram. in -elude the MOST IMPORTANT SCREEN GRID RI -

The 115 diagrams, each in black and white. on sheets8% a 11 inches, punched with three standard holes forloose-leaf binding, constitute a supplement that must beobtained by all possessors of "Trouble Shooter's Manual."
to make the manual complete, We guarantee no duplisa
:ion of the diagrams that appear in the "Manual."Circuits include Bosch 54 D. C. screen grid; BalkitModel 2, Croeley 20, 21, 22 screen grid; Eveready eerier
50 scree, grid; Ilia 214 A. C. screen grid; PeerlessElectrostatic series; Phila. 76 screea grid.
Subscribe for Radio World for E month' at tne regularsubscription rate of 51.50, sad have these diagrams de -Livered to you nisi!
Present subscribers stay take advantage of thisoffer. Please pwt a cross ker. 0 to expedite
extending your sztoiratiott date.

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


