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New GIANT
PLUG-IN COIL FORM

An ideal form for Transmitter Inductances an.
Long Wave Receiver Inductances and numerou
_other uses. Made of special low loss bakelit

Bakelite body of coil torm is 2/," in diamet
and 314" long. Winding space 3!/,".

Standard base to fit either 4, 5 or 6 prong socke
Eight ribs extending !/, insure low loss air cc
windings. Top of form has moulded grip ridge.
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No. 734—4 Prong. .. .. .. $0.75
No. 735—5 Prong
No. 736—6 Prong

Write for New Complete Catalogl All list prices shown in this adverti
ment are subject to 409, discount when purchase is made from
authorized BUD jobber. It your jobber cannot supply BUD parts, se
your order direct to us together with your jobber's name and we w
make shipment direct,

BUD RADIO INC. clevilsNo, on
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BY JOHN F. RIDEE iMODERN STORAGE BATTERY P CE,”

i 1.00 Postpai y A. D. Althouse an ar . T t, of

S G, © os. L5 Cass Technical High School, Detroit. and
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Introduction: Difference between T.R.F. and Super.

STRIKING BARGAIN IN A
DOUBLE-BUTTON

““AL MICROPHONE

Pure Gold Contacts on Buttons
and Diaphragm)
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construction.

't the toy tvpe.

it the regular
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ecially for

roadcast and

nmhlic address

purposcs.
The new design  using the stretched cushion
dnralumu_l diaphragm of special heat treatment

gives this microphone a faithful frequency re-
sponse from 30 to over S0 cycles. Has pure gold
contacts on bnttons and diaphragm. This model is
34" thick by 334" dia. 200 ohms per hutton.

Finished in beautiful polished chrome. this mi-
crophone compares with any other on the market
i appearance. workmanship and quality of re-
production.

Weight. 134 Ibs. packed.

Cat. No. B1273,
Our Price ....................... .. ... s4.95

Custom Set Builders Supply Co.
721 BROADWAY, N. Y. CITY

TEST OSCILLATOR

THIS Test Oscillator, Model 30-N, is service-

able for all intermediate frequencies from 135
k.c. up, and all broadcast frequencies, for lining
up the receiver channels. It is constantly modula-
ted and the same instrument works on 90-120
volts a.c. (any line frequency), line d.c. or bat-
teries. Frequencies from 135 to 1,520 k.c.
are direct-reading and never more than 1% off.
Model 30-N is contained in shield cabinet. Etched
metal scale is non-warping. Oscillator sent free
(complete  with 30-tube. ready to operate) on
receipt of $12 for a 2-year subscription for Radio
World (104 issues. one each week). Order Cat

*"  RADIO WORLD

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

Chapter I: Principles of Superheterodyne Oper-
tion.

Chapter II: Generation of and Relation Between
Harmonics. .

Chapter IIl: Different Types of Supers Explained.

Chapter IV: Functions of Individual Parts of
Super. .

Chapter V: Special Circuits and Tube Applica-
tions.

Chapter VI: Troubles, Symptoms, Remedies.

Chapter VII: Test Oscillators. |

Chapter VIII: Vibrator Units.
The appendix lists i.f. of all commercial re-
ceivers.
RADIO WORLD
145 West 45th Street New York City | -
SHORT-WAVE AND 31, Watts Output
PUBLIC ADDRESS MANUAL PO\WERFUL, portable public-
address system that can be carried
FREE single handed and installed in a
jiffy. Adaptable to all purposes.
182 pages, 400 illustrations, costing $4,000 to produce. niy p . purp N
Aod yet a copy of this manual will be sent to you free Compact Construction. Every inch of
it d $1.00 f 8-weeks subscription for RADIO L 3
you sen: . or an 8-wee 2 g HH :
WORLD. Existing subscribers may extend their subserlp- space in the case 1s utilized. It _contamls,
tiens under this offer. the amplifier, mike pre-amplifier, 9
Bound In cardinal red leatheretts, this manual includes dyvnamic speaker, and hand micro-
artloles on the construction of short-wave receivers from }
one to nine tubes, inclusive, and all Ealueﬁ]betweﬂen, sugetrls phone,
and t-r-f, with the clearest imaginable illustrations, both 2 g
photographic and draughting. Besides the usual plain cir- US¢5 a '24 tube coupled to a 245; which
cuit diagram there is a plctori'gl“?llagrlam fIrI)r 1each ci‘;cu‘u. delivers an output of approxxmately
And all the photographs are brilliantly alluring an n- . o
formative. Portable short-wave sets, design and winding 3.5 watts. An ‘80 type tube is used to
of colls for ghort waves and broadcasts (intimately illus- ~'upply plate current.
trated), list of short-wave stations with meters and kilo- N . . ith eith
cycles and hours on the air; trouble-shooting, and forty Can be used in conjunction with either
"‘h’;‘;‘h"’m“{”““ 2;’"" “’””'t, containg data on different a single or double button mike, or with
¢ public a Tess section ontains n ere .
systems, how to use them, and offers opportunities to turn a Dhono}ll‘aph pick-up, Power output
uubl'k:“nddrens1 work tiognroat.enillfsi"daesﬁ,( ;)\il’;e é;:: taiﬁldzi it sufficient to operate three or four
on esting and servicin n m q8eC v e . . .
the manual—signal generators, bhroadcast home and port- dvnamic speakers, SUPplymg their own
sble sets, analvzers, formulas, capacity data. Everything
plainly told. simple language, from microphones to speakers.
Send $1.00 now and get RADIO WORLD for 8 weeks
and the manual free. Ask for Cat. PR-SPAM.

RADIO WORLD, 145 W, 45th St., New York, N. Y.
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field, and self coniained output trans-
formers.

A switch, located in the rear, enables
one to control operation of either
microphone or phonograph pickup.
The chassis is placed into a perfectly
balanced, compact case, the front of
which acts as a baffle for the full sized
dynamic speaker.

A six volt rotary converter, supplying
110 volts A.C., enables one to use this
amplifier for automobile, or truck
advertising installations. Shipping
weight, 38 Ibs.

Model No. PA-705—Powertone Porta-
:le P.A. systlt:m complete with Kellogg
and microphone, less

tubes ................ $l7'95
Complete set of Sylvania tubes for
Pcwertone Portable Amplifier. . . .. $1.95

PROMPT RADIO SERVICE CO. ]F_

130 CEDAR STREET, NEW YORK CITY
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HE detector bypass condensers some-
times are selected on the added hasis
‘ding the elimination of oscillation in an
ifier. The most usual condenser is the
rom plate to ground, or, if the plate h.as
~f and an a-f load, as in regeunerative
=Y 8 b ef v .
its, substantially across the audio load.
*§} 'w high this capacity should be will de-
somewhat on the nature of the load,
o often the load is a high resistance
a small capacity is desired. 1f the
19 jtv is large, then too much of the audio
onemt is bypassed. )
-2 may consider the combination of au-
«l radio as a radio-frequency wave,
e low audio frequencies of modula-
arer the zero axis of the wave, and
F h audio frequencies near the maxi-
mplitude of the wave. Then as a
condenser is introduced to eliminate
io frequencies, it may take out all ot
and. exceeding this intention. begin
eifective on the higher audio modula-
-equencies. Theretore attenuation ot
rher audio frequencies is not unconi-
5r this very reason.

20 Mmfd. Suggested

SY

dhe resistance is a load of the order
of 500.000 ohms. as it is quite often in a
diode detector. being the rectifier load
rather than the triode’s “plate” load, the
r-i hypass condenser, C2 in the diagram,
should not be much more than 20 mmid.
hut as this capacity is not readily obtainable
commercially in fixed values, 50 mmid.
often is used as a compromise.

Resonance phenomenon is associated with
these resistor-capacity circuits just as it is
with r-f tuned circuits. Ditferent values
and combinations of values give different de-
grees of attenuation for particular frequen-
cies or for different frequencies give differ-
ent degrees., and thus when the curve is
plotted of voltage against impedance, it is
substantially the same as that of a tuned
circuit resonance curve, using variable coi-
denser and fixed inductance.

In the plate circuit the condenser may he
higher, because the resistance is usually
lower. seldom more than 250,000 ohms being
used as load. The 55, for instance, may
have as its plate circuit resistor R1 a value

High Resistances

By Conrad L. Bradford

Distortion Due to Filters
Unintentional Tuned Circuits Related to

Cch
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C2 and C3 should be of smaller capacity than usually met. This is

because of their positions substantially across high resistances.

If

R2 is too high, in conjunction with a large capacity for C6, then
a form of distortion may arise.

of 250,000 ohms., whereupon C3 may he 50
mmitd. without injury to the higher audio
frequencics.  But values of 0.0001 mid,
0.00025 mid.. etc., arec too high for either
the diode-anode load circuit or the plate cir-
cuit. unless purposely introduced for their
attenuating ctfects, to overcome high-audio-
frequency accentuation such as sometimes
accompanies pentode output tubes and
saucer-sized speakers.

The Resistor as a Leak

Resistors that enter into the filter cir-
cuits used in conjunction with automatic
volume control are commonly too large.

Here ancther of the compromises necessary
in radio must be introduced. It is possible
that the signal may be so large as to ex-
ceed the sum bias on preceding amplifier

www americanradiohistorv com

tubes. Then grid current will flow. A
high value of grid filter resistance would
receive this grid current and produce a cor-
respondingly high negative bias, overcoming
the injurious effect. But a condenser has
to be across this resistor, to reinove the re-
sistance’s effect as an obstructor to the
i.f. or r.f. Also, there are audio frequen-
ctes associated with the a-v-¢ circuit, for
the rectifed signal produces the a-v-c volt-

age. Therefore the condenser is made
large enough to remove audio-frequency
‘feedback modulation.” Now, when the

high resistance functions as a leak, and the
hypass condenser becomes in cffect the grid
condenser, we have the familiar situation
of introducing grid Dblocking. This is a
serious form of modulation, very distorting.
and alwayvs overmodulates the tube, because
(Contined on next page)



RADIO WORLD

August 25, 1934

A Six-Tube Battery-Operated Set

HIS six-tube battery-operated set has

enough selectivity for ordinary purposes,
and an abundance of sensitivity, builtup very
considerably at audio frequencies, for there
are three stages of resistance coupled audio.
This form of coupling is very economical
on the B batteries, but no less than 135
volts should be used for the resistance-
coupled stages, as the amount of practical
gain depends considerably on the applied

By Thomas Wund

voltage, which might even be increased.
The circuit uses a band-pass filter tuner
and a tuned stage of r.f. following, hence a
three-gang condenser would be used. The
coupling betwen the second r-f stage and
the detector is of the so-called untuned tyvpe.
but really it is tuned. because the response
is greater at the lower radio frequencies,
to atone for the rising characteristic of
trf. Two r-f choke coils of around 800 to

LOLMFD

1,000 turns, spaced apart about 14 inches.
would give a good result.

The leak-condenser detector feeds into the
audio channel.

If the two r-f tubes are 232, then 5.5 ohms
may be their limiting resistor, but if the
tubes are 34’s, then the resistor should be a
hit more than 8 ohms, provided A plus is
3 volts. The rest of the values are printed
on the diagramn as they should be used.
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Sensitive battery-operated receiver, using a three-gang condenser. Tl.lere are band-pass filter pre-selection and
also peaked coupling to the detector for levelling the r-f amplification. The r-f tubes may be 232, wl'.xer! .the
filament limiting resistor would be as imprinted, but if the 34 tubes are to replace the 32’s, then the limiting

resistor should be a bit over 8 ohms.

Resistance-Capacity Selections to Avoid Distortion

(Cosntinued from preceding page)

lower irequencies of oscillatiou are always
stronger than radio-frequency values. And
it is really oscillation, within the meaning
of the word “oscillator,” that it is genera-
tor, a non-rotating device for producing
alternating current.

Hence the compromise, i view of the
necessity for a large capacity (of the order
of 005 mid. up), is that the resistance
should 1ot be quite so high as commouly
found. Values of 50,00 to 100,000 ohms
would be suitable. Such, then, would be
the range of R2.

When Motorboating Arises

tube
it is

The grid load resistor in the audio
following the 55 should be large, and
not unusual to have it larger than the load
resistor on the diode. However, if grid
current is produced, the larger the leak the
greater the bias loss on the tube, thercfore
the circuit has to be designed so that even
on a strong signal the audio tube under dis-
cussion would not draw grid current. With-
in this precaution, and the extra one that
there should be no motorboating, the leak
may be as large as one may readily obtain.
A few megohms would suit the purpose.

If there is motorboating, that is a sign
of audio fcedback, or audio regencration,
and the frequency of most intense feedback
is the frequency of the audibility of the
motorboating. The word “motorhoating”
is unfortunate. It does describe the fre-
quency most often met, that of a motor-
hoat engine’s explosions, a iew a sccond. but
depending on the audio circuit the frequency
may be almost anything from a fraction of
a cycle to tens of thousands of cyvcles per
second. Hence a high-pitched squeal of

continuous existence when the set 1s turned
on may in reuality be just a case of motor-
hoating, and yet the frequency is very far
removed from anything one might expect
from the word “motorboating.”

Using Less Resistance

It is always acceptable to lower the leak
value to such as produces elimination of the
motorboating. This remedy is sometimes
attacked on the ground that too low an im-
pedance is presented to the audio amplitier,
low notes are attenuated, distortion is in-
troduced, the time constant of stopping con-
denser and leak is too high, etc. All these
objections overlook the etlect of regenera-
tion, and also ignore with simple insouci-
ance the fact that no distortion is worse
than motorboating, and even a measure of
remedial application, i etfective, is in the
direction of the elimination of distortion. Ig-
noring the effect of obvious regeneration
causes much advice that prevents service
men and experimenters from introducing
a simple and cflective remedy for fear that
sonicthing damaging to tone guality will be
done.

Avoiding Saturation

P is a potentiometer, the load on the di-
ode. This circuit, by the way, represents a
tuned-radio-frequency set, with Cl a stop-
ing condenser (0.0001 mfd. or less), and Ch
a choke of 20 mlh or more, so the diode can
he used. The circuit shows how a-v-c may
he applied, assuming grids of controlled
tubes returned to the left-hand horizontal
extreme marked A. V. C, but in addition
resistor-capacity filters would interrupt each
grid return of a controlled tube. The values
have heen suggested, 50,000 to 100,000 ohms
for the resistor, 0.05 mfd. for the conden-
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ser. It is not to be assumed, however, that
a.v.c. is such a grand thing for t-r-f sets.

When P is turned so that small resistance
is between grid and ground, the low f{re-
quencies are attenuated, hence in reality the
55 tube, and similar tubes with diode com-
ponents, are best suited for a-v-c circuits,
where there is not so much ditference in the
average audio amplitude that the arm of P
has to be slid so near to ground.

The dicde, by the wav. biases the triode
of the 55 (diode-biased-triode), hence an ad-
ditional precaution is necessary, that is, to
be careful to have the circuit such that the
negative hias, compared to the plate voltage,
1s not so high as to saturate the tube (cut
off the plate current). This is a very ob-
jectionable form of distortion. An easy
remedy, and one preventing use of extreme-
ly low value of load resistance for the grid
circuit, is to connect the right-hand side of
P to a fixed resistor, the other side of this
fixed resistor going to grounded cathode.
A value of 50,000 ohmis is suggested.

Doubling Up

Another point that might be mentioned in
connectign with P under anv circumstances
1s that C2, previously recommended to be
smaller than usually met, is only across the
total resistance, hence acts in desired fash-
ion for the diode load resistance. But as
any selected part or total of P is also the
load resistance of the grid circuit of the
55 triode, if it is desired to keep r.f. out
of the triode to simplify oscillation stoppage
in the i-f or r-f amplifier ahead, there would
he small contribution in this direction unless
the arm were at left (maximum input) or
at right (no input). So it would be prac-
tical to halve the recommended capacity,
and put one of ecach this value between arm
and “hot” side of P and the other hetween
arm and grounded cathode side of P.
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The Avoidance of Saturation

Adjustment of Superheterodynes for
Undistorted Reception

By Lee Marker
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There is likely to be too much amplification in a circuit like this,
larly if a long antenna is used. If automatic volume control is too effective,

minished in volume. Remedies for these conditions are discussed in the text.

POWEKFUL superheterodyne  de-
velops enormous amplification, some-
times nmore than the circuit is able to take
care of. therefore on stroug signals there
may be scvere distortion. This arises from
driving the tubes beyond their normal
operating limits, reducing the plate cur-
rent to practically zero. or, if the tubes
work the other way, running up the plate
current dangerously, due to grid current.
The tube may work either way. A nor-
mal amplifier tube has a negative bias of
self-biased tvpe. But the signal, when
introduced. bucks the bias, and if large
cnough, of course exceeds the negative
hias and causes the operation of grids at
a positive bias. This increases the plate
current. 1he common cathode-biased
method produces this result. The modu-
lation is said to be upward, meaning that
increase in signal amplitude increases the
plate current.
The grid-leak-condenser detector works

in the opposite direction. as «oes the
diode-biased triode. That is. increased
signal amplitude increases the negative

bias, hence decreases the plate current.
The modulation is said to be downward.
It must not be assumed that either way
is superior to the other as a safeguard
against saturation of the current-capa-
bilities of the tube in cither direction. A
tube may be said to be saturated when it
vields practically nothing, or introduces
large distortion. Thus saturation would
exist when all the electrons from the ca-
thode are bombarding the plate, or when
the bombardment is practically cut off.
The saturation condition spells one ex-
treme or the other, or operation close to
the extreme.

A 10-tube circuit like the one diagramed
easily might develop so much amplification

4s 1o cause the saturation condition; also
it is possible that if automatic volume
control is introduced too strongly that the
sensitivity would be Jess than desired on
strongest signals, an opposite condition,
vet just as likely to be encountered.

Neglecting the tuner itseli—the radio-
frequency amplifier and local oscillator—
even though some remedies couceivably
wight be focussed there, we may look to
the intermediate amplifier for sustaming
sufficient amplification. enough but not
too much.

To avoid an overdose of a.v.c it is prac-
tical to take off less than the full rectified
signal voltage for a.v.c. action, by using
two resistors instead of one, and making
the a.v.c. connection to the tap. That is,
the grid returns of the controlied tubes.
interrupted by resistor-capacity filters, are
led to the tap, so that the augmentation
of the negative bias derived irom the ca-
thode resistors of the controlled tubes is
limited. The proportion may be made
whatever one finds necessary. For in-
stance. to use hali the rectilied voltage for
a.v.c. the two resistors, Rl and R2, would
be equal. The larger Rl is compared to
R2 the less the a.v.c. action.

This problem of sustaining
sensitivity is one easy to solve.

When the amplification is too great the
problem is, in a sense, the same as before,
because the set loses sensitivity on loudest
signals, the triode of the 55 choking up,
as it were. On weak signals there is no
trouble, only cxcellent enjoyment of the
fine sensitivity, but some sacrifice or
allowance has to be made to give the
strong signals their right-oi-way in the
circuit.

The 55 triode is diode-biased, meaning
that the diode load resistor is also the grid

sufficient
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and the triode of the 55 may choke up, particu-
strong signals will be too greatly di-

resistor for the triode, or the input load.
If any trouble is encountercd on strong
signals, whereby the receiver secms to
choke up. a sign of saturation, the remedy
would be to have the load resistor a po-
tentiometer, with grid of the triode con-
nected to the arm. Thus, if the arm were
at position of extreme sensitivity, there
still could be choking, but a turn of the
control would ¢liminate it, and the great
sensitivity to weak signals would be
preserved.

But if it is desired not to make choking
nossible at all, though the remedy he at
hand on the front panel, then the load
resistor marked 1.0 meg, in the common
diode-triode circuit of the 55, also may be
constituted of two separate units, the grid
tied to the tap. The same proportionality
applies as before.

Hams Flock to 5 Meters

Amateurs are greatly delighted with five-
meter work. There has been, and still is,
a large demand for transceivers in this

field. Few of the amateurs. as a rule, de-
sire to build their own reccivers. It is the
transmitter that they do like to build.

But when the device is a small combina-
tion receiver and transmitter and a com-
mercial product it scems to be acceptable
not to do any too much building, if one
can raise the monev with which to buy
the device, and prices are low.

The distances covered at these short
waves is small indeed. but the hams have
the time of their lives in “neighborhood”
conversations. The two-way communica-
tions over eight or ten miles usually are
O.K. with the hams, although from eleva-
tions greater distances are attainable.
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The Dynatron Oscillator

Simplest Circuit Applied to 22, 32,
24 and 24A Tubes

32

By Wendell Cummings

IV
=
Szv 325V

The 32 tube used as dynatron oscillator.

THE simplest means of generating al-

ternating current is by use of the dyna-
tron. The dyuatron may be used as local
oscillator in a superheterodyne, also as sig-
nal generator, which 1s about the sune
thing, except that modulation is present,
and the device is used directly for ineasure-
ments,

The use of the dynatron principle is lim-
ited to certain screen grid tubes, those nat
having suppressor elements. Therefore the
22, the 32, the 24 and the 24A are suitable.
The potentials uare arranged so that the
screen voltage is critically higher than the
plate voltage. Roughly, the screen voltage
should he a little more than twice the
plate voltage.

Negative Resistance

When u tube is used this way, oscillation
results from secondary emission. This con-
sists of the passage of clectrons from the
plate to the screen, after the electrons have
struck the plate in their course from the
cathode. In the 32 and 22 tubes the fila-
ment is the cathode or c¢lectron emitter. In
the 24 and 24 the cathode is the indirectly-
heated extra element.

Measurement will confirm the fact that
as the voltage is increased in the plate cir-
cuit over a narrow limit (until oscillation
stops) that the current through the plate
circuit decreases.  The same is true of the
screen circuit.  We are familiar with the
fact that as voltage is increased. current in-
creases.  That is the general rule. The
condition is described as positive resistance.
When the opposite is true the condition
naturally is described as negative resistance
Therefore negative resistance mav be de-
fined as that condition of a circuit which is
present when increase of potential decreases
the current. or when decrease of potential
increases the current.

The Circuit Voltages

Negative resistance ‘long has been famil-
iarly associated with oscillation. We are
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told that a tube oscillates when the radio-
frequency resistance is negative. Common-
ly we find a feedback winding, so connected
that the phase reversal in the tube itself is
overcome, meaning that the tickler is con-
nected backward so that the oscillation will
go forward. Only the oscillation current is
concerned,

However, if a tuned circuit is put in the
plate used as the plate load, and the volt-
ages of the identiticd tubes are such that
the resistance is negative, a tube capable of
dynatron performance will oscillate at {re-
quencies approximately determined by the
natural frequency of the tuned circuit. That
is. hesides the negative resistance set-up
there must he a tuned circuit. It might
even consist of a resistor and a condenser
for an audio-frequency oscillator, but we
are at the moment confining ourselves to
radio-frequency  or  intermediate-frequency
oscillators.

The circuit and the voltages for the 32 as
a hattery-operated tube are shown at left
m the illustration. The grid is not account-
ed for in any particular wav because it does
not directly enter into the performance.

Dynatron Is Unstable

If there were no grid. the tube would os-
cillate just the same. This much may be
mierred from the fact that the grid is
practically shorted. It is shorted to oscil-
lation frequencies, and has only a biasing
voltage. I<ven this is not needed but is in-
cluded to limit the plate current a bit. Ii
this hias is increased too much there will
be no oscillation, due to the lmmitation of
secondary emission, or its practical preven-
tion. by the reduction effect of the hias on
total current.

Now, the dynatron as such is unstable.
Practically all scientists who have made a
special studv of oscillators have commented
on this.  Yet the dynatron has been ad-
vanced by others as something possessing a
high degree of stahility. Particularly does
this idea prevail in amateur circles. But
there is reallv nothing to it. The dvnatron.
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The circuit for “universal” use.

when sct tor a particular frequency, gene-
rates one ircquency now, a little later an-
other irequency, etc., the change being small
but fairly rapid and within audio-frequency
limits.

Suppose that the intended irequency of
generation is 10 kc. Then if the change 1s
within the audio hmits it will be 10 kc.
This is a stability. if such it may be called,
of 10 per cent. Actually, the dynatron is
better than that, but around 3 or 4 per cent.
would be an average rating.

Instability Called Stability

The argument is sometimes advanced in
favor of the dynatron that it is stable be-
cause if the battery voltages are held con-
stant, the surrounding temperature is con-
stant, and the load constant, that the fre-
quency will be constant.

This 1s a complete dehinition of instability,
although given backwards. A stable oscil-
lator 1s one generating only a particular
frequency when sct to generate one fre-
quency, despite changes in terminal voltages
and load conditions.

Any tube is stable as an oscillator when
the causes of instabilitv are removed. How
to keep battery voltages always the same
is indeed a problem. It is a harder problem
to solve than to make the tube operation
relatively constant regardless of those
changes. Tor instance. the B battery has
resistance, the current drawn changes,
hence the obtainable B voltage changes.
The load itself changes, hence the current
changes, hence the B voltage changes.

It may he said that the battery voltage
in a strict sense does not change. being
the result of a chemical action remarkably
constant in nature, but that the drop in the
resistance of the battery does change, hence
the voltage obtainable irom the battery
circuit changes. This is a small point,
What we get differs and what we get counts.

Stabilization of Dynatron

The fact that the dynatron is unstable
does not preclude its use. In svstems where
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the accuracy is not expected to be more
than 3 or 4 per cent., of course instability
of the same order is tolerable. But the
dynatron, like any other tube, can be sta-
bilized. A method has been shown recently
where a dynatron is worked in conjunction
with a diode rectifier, the rectified current
acting upon a load resistance in the grid
circuit of the dynatron, hence the bias
changes with amplitude of oscillation. This
device stabilized the dynatron wonderfully.

The method might even be applied to the
circuit herewith. Since it is desired to put
some oscillation voltage on the diode of a
tube for rectification, the grid-to-filament
circuit of the 32 may be treated as the diode
that it really is, with grid the anode aud
filament the cathode. Thus connecting a
fixed condenser from plate to grid would
supply oscillation voltage to the anode, and
a leak from grid to ground would serve as
the load resistor or leak. No biasing bat-
tery would be necessary. None is, anyway.
The method is suggested, but has not heen
tried in this way.

The simplicity of the dynatron is quite
attractive. First, the batteries may bhe of
low voltage, provided the proportion of B
voltages 1s correct. The method may be
tried experimentally to ascertain the right
voltages. The diagram suggests 46.5 volts,
but oscillation may be present when the
maximum B voltage is less than that. Even
the filament voltage may be 1.5 volts, using
a single cell, instead of 3 or more volts with
a limiting hlament resistor.

A “Universal” Type

The circuit at right is applicable to a. c.
and d. ¢. use. The a. c. may be of any com-
mercial frequency. When a. c. is used thus,
of course, there is hum modulation. In the
other use of this diagram and for the one at
left for batteries, no modulation is intro-
duced.

Negative bias has been included in the
“universal” model just to show how it is
done. The line voltage is applied to the
series chain consisting of the filament of
the tube (normal resistance 33 ohms), a 70-
ohm resistor and a 1,700-ohm resistor, the
last-named 10 watts. The smaller resistor
is put in the negative leg, the other in the
positive leg. The a. c. is positive during
one alternation, or half a cycle, and only
during this period does the tube oscillate.
During the other alternation the plate and
sCreen are negative in respect to cathode
and no current flows.

Hence the condition of a. c. on the plate
may be said to constitute the tube a hali-
wave device. Here it is a half-wave oscil-
lator. During that alternation when the plate
and screen are positive in respect to cathode,
negative filament is positive in respect to
grid return., hence we have the peculiar

condition of a. c. developing a negative bias
on the tube. Ordinarily a. c. would have no
hiasing eflect, because the average voltage
difference is zero, in respect to the axis.
With the half-wave condition the average
is finite, the root-mean-square value of the
alternation voltage.

Other Resistance Values

To appartion the B voltage during the ef-
fective alternation two unequal resistors are
used. Nate that the screen is returned to
that side of the line which is positive during
tube action. The plate is returned to a
point lower down on the voltage scale. This
gives the plate the necessary lower B volt-
age, or, it the values do not turn out just
right for the tube vou use, the lower re-
sistance may be increased or decreased. The
bleeder current through the values stated
will be about 150 milliamperes. Higher re-
sistances would result in lower bleeder, re-
sistance proportioned maintained. It should
not be necessary to include bhypass con-
densers.

Having constructed a dynatron, it is easv
to ascertain whether the circuit is stable
or unstable, or, rather, confirm its instability.
If the frequencv generated is in the hroad-
cast band, beat with a t-r-f receiver bring-
ing in that frequency. A few turns of
wire around the tube will act as sufficient
coupler, extreme end wrapped around the
aerial used on the set. T.et the heat he
finite. Note its pitch. [Listen to the note
change its pitch. That denotes instahility.
If zero beat is attempted, note that the beat
becomes audible and rises and falls in pitch
some 500 cvcles. This also shows instabil-
ity.

If the frequency generated is lower than
a broadcast frequency. use an harmonic of
the dvnatron to heat with the station. Or.
if high frequencies are concerned, pick up a
high-frequency station that has transmitter
frequency crystal-controlled. and repeat the
former test.

Other Tubes

It may bhe that oscillation will he absent,
but the remedy of voltage adjustment has
heen cited. Just what the voltages should
be cannot be preciselv told in advance, be-
cause they depend to an extent on the
amount of gas in the tube. However, the
proportion as read from curves is given in
voltages as 67.5 and 31 volts for screen and
plate respectively, for the 24 tube.

There are other tubes that have this in-
herent d-¢ negative-resistance characteris-
tic. Ome of them is the neon tube. This
has bheen used in test oscillators to supply
modulation, that is, an audio frequency in-
troduced into the separate radio-frequency
oscillator, so that the result of introduction
of the r-f oscillation frequency for measure-

ment purposes can be heard. The method is
to connect one terminal of the neon tube
to the source of voltage (which should be
d. c.), put a series resistor hetween the
other end of the tube and the other line ter-
minal, and put a condenser across either
the tube or across the limiting resistor, hut
not across hoth. Then the circuit will os-
cillate, or generate audio frequencies, pro-
vided the time constant is suitable for au-
dio. For instance, 2 meg. may constitute
the limiting resistor, and across it may be
put any capacity from 0001 mfd. to 0.001
mfd., and for slower period of oscillation,
higher resistance or higher capacity may be
used. The figures just given apply to ac-
ceptable tones for modulation.

If the condenser is put across the lamp
the amplitude will be smaller and the fre-
quency just a trifle lower, which assumes
the average lamp resistance is a trifle less
than that of the limiting resistor. If the
limiting resistor 1s made much higher, trans-
ferring the condenser from across the re-
sistor to across the lamp might increase the
frequency.

The most striking fact about the condenser
location is that the strength of the signal
is many times greater when the resistor has
the condenser across it, for then of course
the condenser does not act as a bvpass across
the lamp.

The 885, 83 and 82 !

The uegative resistance characteristic is
present also in the 883, a special tube for use
in conjunction with cathode-ray oscillograph
purposes for faithful production of the
sweep voltage, and in the 82 and the 83
rectifiers. The surrounding circuits of the
82 and 83 thereiore should he such as to
avoid creating oscillation where none is
wanted, that is, when the tubes are used
as rectifiers.

The negative resistance characteristic ap-
plicable to the dynatron as found in the
screen grid tubes applies to frequencies up
to quite high ones, say, 30 mgc, but the
neon tube has not yet been made to oscil-
late at frequencies much above 100 ke in anv
reproducible circuit, for as the frequency is
increased the amplitude or strength de-
creases. When the tube, once oscillating.
stops oscillating, the illumination moves to
another position and dims a bit. Thus the
tube some day will be applied perhaps to
phase-shift measurements.

The voltage applied must be sufficient to
make the neon tube strike. Around 70 volts
are minimum. The size or wattage of the
tube is of no importance. The tiniest neon
tubes made are occasionally used as modu-
lators in signal generators.

Usually the voltage would be 90 volts if
batteries are used, 110 volts if the d. c. line
is the supply. On a. c. supply the neon
tube may not act as generator.

GRID CIRCUIT IMPEDANCE SHRINKS AT

Always there are problems ahead for tube
engineers. Sometimes these engineers pro-
duce a tube in advance of the actual de-
mand for it, but knowing that its uses will
be important and manifold. Just now there
is at least a technical requirement for tubes
that do better work at the higher frequencies
of all-wave coverage. Not the ultra fre-
quencies are in mind now, but only those
frequencies running up to 20) megacyvcles.

Losses Start at 10 Mgc

The losses start in fairly severely at 1)
megacycles in the systems and tubes now
used, and various devices are used in an at-
tempt to make up for these losses. So extra
t-r-f stage or stages mayv be included for
these higher-frequency bands. This at least
is a recognition of a condition, though not
the complete or simplest solution of the

problem.  The introduction of more coil
systems, with extra cramping, is not the
best solution. The production of circuits
and tubes that do not suffer these high-
frequency losses would be more important.
For instance. take a screen grid tube.
The grid circuit impedance may he of the
order of megohms for low frequencies and
if the irequency is low enough, the grid
circuit resistance may be high enough to he
treated as infnite. At least that phrase is
encountered with the grid circuit is tuned.

The Shrunken Impedance

What a long road it is from the actual
impedance in the grid circuit at 20 mec com-
pared to infinite impedance may be gleaned
from the fact that, due to a combination of
conditians, including coil, socket, tuhe. hase.
ete,, the grid impedance is around 200,04
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ohms. This is considerably lcss than the
plate impedance. This condition even changes
the nature of the circuit. When a tube is
treated as an oscillator, this shift of im-
pedance relationships even changes the
nature of the oscillator.  For high f{re-
quencies therefore the tuning seems hetter
adapted to the plate circuit.

6 AMPERE CHARGER TUBE

National Union Radio Corporation of
New York amnounced a new 6 ampere rec-
tifving tube for use in multiple battery
chargers. Used extensively in the automo-
tive and radio fields as a rectitier for mul-
tiple battery charging. the tube is com-
monly referred to as a Tungar.
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Hum in Negatis
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The choke marked 1,300 ohms, to lower left of the 80 rectifier, is in the negative leg. The 2A5 bias is obtained
from a 500-ohm tap on the same winding.

DCATION of the B supply choke in

the ncgative leg of the rectifier has be-
come exceedingly popular during the past
few years. lispecially is the device used
where part of the d-c drop in this choke is
used for hiasing the power tube or tubes. It
is an casy way of obtaining semi-fixed bias,
which increases the power output and also
improves tone. Semi-fixed bias may be de-
scribed as that typc which arises from flow
of all the BB current in the set through the
biasing device.

There are two possible objections to the
negative-leg method. One is that 1if the
hias for the power tubes has to be inuch
more than 20 volts, as 60 volts on 2A3's,
the total drop will not be sufficiently large
compared to the drop used for hiasing,
hence there will be hum, unless very special
precautions are taken. Moreover, any ca-
pacity between the secondary of the power
transformer and ground will serve as a suit-
able impedance for the development of hum
that the filter cannot remove, because the
filter condenser impedances are low in
comparison.

Body Capacity

The remedy for the high-bias method.
where negative-leg choke is introduced (and
it is commonly the speaker field), is to
institute capacity-resistor filter proceedings.
Interrupt the grid return with a large re-
sistor (0.1 meg. up) bypassed to ground by
a very large capacity (8.0 mfd. up). This
will help a great deal.

For the hum condition that the capacity
of the secondary introduces, one remedy

would be to ground positive of the recti-
fier, but this is not so choice a selection in u
seusitive receiver, as the grid returns, hence
usually the chassis, are lifted to a semi-hot
radio-frequency potential, and there might
be a small modulating effect, like a click,
due to body capacity, when one touches the
chassis, or escutcheon, as in tuning, especial-
ly if the finger is moist. And in short-wave
or all-wave sets this body capacity condition
may be accentuated, even without the click.
The detuning effect would show up.

Of course, the choke might be transferred
to the positive leg, which would be a comn-
plete solution were no biasing tied in with
it. The first diagram shows a receiver with
choke in the negative leg, identified as such
because instead of B3 minus; the center tap
of the high-voltage secondary, being direct-

Choke input may be used by this

change from the preceding diagram,

requiring a separate biasing resistor
for the 2A5.

ly grounded, the current is led through the
choke, the other end of which choke is
grounded.

Choke Input

However, in the diagram self-hiasing is
used, for not all the B current, but only the
current of the power tube, flows through the
choke section for biasing. Yet the method
is consistent with negative-leg position for
the B choke proper, though if the B choke
were lifted to the positive side, the biasing
section of the choke could not remain where
it is, for there then would be a short circuit.
A fixed resistor would have to be found
for biasing, 500 ohms to 400 ohms, and the
tatal choke used in the positive leg, Only
two condetisers would remain in the filter,
the ends of the choke heing the positions
for them, for when the total choke is tapped,
all the winding on one core, inclusion of a
capacity across the midsection does not seem
to help any, and sometimes actually in-
creases the hum.

Or, an arrangement may be used which is
stggested by the small second diagram,
where the L at left is the smaller part of
the choke and the L at right the larger.
This constitutes choke input, and improves
the regulation considerably, though lowering
the voltage. C and C are the capacities,
The chokes are assumed in the positive leg.

Splitting Up Two Chokes

If there are separate chokes, the capacity
effect referred to may be overcome by put-
ting one choke in the positive leg, the other
in the negative leg, the only reason for the
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re-Leg Chokes

id Picks It Up—Remedies for Filter Systems
C. Cross
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This all-wave circuit, with provision for doublet antenna, illustrates a remedy for hum conditions due to choke in
the negative leg only, by distribution in negative and positive legs of two chokes. By the negative leg method
for a 300-ohm field the bias on the 2A3 power tubes is obtained. __

partition being that the negative-leg choke
1s assumed to carry the biasing adjunct.
Otherwise the positive leg would be accept-
able.

[Using the total current for biasing the last
tubes or tube is favorable to tone because
the impedance is lower, the negative feed-

7

hack s less, and indeed due to circuit con- negative leg, the choke in the positive leg.
ditions the feedback may be slightly posi- Then this biasing method applies.

tive, which is swell for an audio system, and . .

makes for splendid tone. llowever, omit- Improving Regulation

ting the drawback that the resistor would
have to be of high wattage and resistance, ]
a wire-wound resistor could be put in the (Continued on next paye)

A fact not to be ignored is that biasing

ch, Ch,
83
é, C, *C
- fuse
30 =
ls
=y 1]
4 ]
= Chy

4
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There is much to commend the indusion of a separate C supply rectifier. The B rectifier choke is in the
positive leg, the C choke in the negative leg.
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(Continued from preceding page)

when derived from the total current in this
series manner necessitates a high d-¢ re-
sistance of the choke or sncaker held. There-
fore, the impedance will be rather low.
Moreover, the regulation will not be good.
It is not possible to have a veryv high d-c
resistance through which is passed chang-
ing value of current and still have excellent
regulation, unless a special regulator tube 1s
used, or some other such device. All the
current systems for well-regulated B sup-
plies, including those possessing the special
rectifier tubes, the mercury-vapor 83 and
82, have low d-c resistance chokes.

A way out is to provide a rather large
bleeder and obtain the bias from the hleeder
network. Thus at a voltage suitably above
ground the cathode of the biased tubes
would be connected, B minus to the low end
of the resistor, usually grounded.

FFor this method to be used, as the hum
is larger the larger the current, the filtra-
tion has to bLe increased to overcome the
condition, and still have no more hum than,
sav. 5 per cent.

Separate C Supply

Another method, in the direction of keep-
ing down the hum, and also improving the
tone, is to use a separate C supply. In
commercial receivers such a device is almost
never found, and in kit-sets likewise, al-
though no doubt in vears to come many re-
ceivers will be eyuipped with a separate
rectifier tyvpe C supply.

The third diagram shows a double recti-
fier. The &3 is the B supply rectifier. A
30 tube is the C supply rectiher. A small
pilot lamp, such as used on dial in radio
sets, may be used as the fuse, and two such
lamps used, one each in series with the B
return of push-pull output tubes. The rea-
son for protection, indeed double protection,
is that if the C supply tube gives out, the
output tubes work at high B voltage and
no bias, and these tubes themselves may
hurn out, and the rectifier as well, but the
pilot-lamp fusing protects them. The fuse

in the negative leg may bhe a 1 ampere fuse,
it desired. to keep the resistance of this ele-
ment low.

The rectifier tube for C supply has a 2-
volt a-c hlament excitation, with a separate
small choke, any small one, cven the second-
arv of an audio transiormer, for Ch3. The
associated condensers C6 and C7 need not
be more than 1 mfd., since the current is
very small indeed. The actual biasing does
not put any current demand on this small
rectifier. The 2-volt winding (4 and 5) is
connected in the power tube circuit by
joining one side of this winding to the center
tap of the power tube supply (7 of the
winding 6, 8).

- Chokes on Separate Cores

In the C supply rectifier the choke and
whole filter system are in the negative leg,
but there will he no hum trouble in this in-
stance. due to the extremely low capacity of
the secondary to ground. The rheostat Rh,
some 100.000 ohms, may be used to adjust
the biasing voltage.

In the B supply the choke is in the posi-
tive leg. In fact, there are two chokes. Al-
though not specifically showa in the dia-
eram, Chl and Ch2 are assumed to be on
separate cores. .\lso note that B plus rtor
the power tubes is taken from the joint, so
that the filtration for the tuner and pre-
liminary audio amplifier will be better, due
to less current through Ch2.

Two of Staff Elected
National Union Officers

S. W. Muldowny, chairman of the hoard
of National Union Radio Corporation, an-
nounced that I1. A. Hutchins, gencral sales
manager, was made vice-president, as was
George LErnst, general superintendent of fac-
tory operations. Dr. Ralph k. Myers was
made first vice-president. Dr. Myers was
vice-president in charge of manuiacturing
and engincering. H. R. Peters 1s president.

Station-Finders Use
Low Fundamentals for
Accuracy with Ease

The reason why station-finders are be-
coming popular is that they usually are
tuned to low fundamental frequencies and
the harmonics of these frequencies may be
used for measurement. This is particularly
handy if the receiver itself is frequency-
calibrated. The question may arise: [i the
receiver is irequency-calibrated, what need
does the station-finder fill> \Vell, the fre-
quencv-calibrated set will not be very ac-
curate in its rcadings compared to actually-
responsive irequencies, due to the variation
factors costing much money to eliminate.
Such elimination is not found in commercial
receivers, as it involves too carciul a treat-
ment for production sets.

However, a station-linder may be con-
structed that operates on a low frequency
range where it is easier to establish a high
percentage of accuracy. A\ percentage of 1
would not he hard. Yet for fundamentals of
high frequencies 1 per cent. would be gomng
some, especially around 20 megacycles.

So if the low-frequency generator, as the
station-finder is likely to be, will be accurate
to 1 per cent., the same percentage accuracy
is maintained in all the harmonics. Of
course the absolute frequency difference in-
creases with the increase in irequency to he
measured, but the percentage is the thing that
counts. The difficultics of maintaining the
low-frequency percentage in the high-fre-
quency fundamental field are very great, and
the harinonic method therefore is a superior
substitute.

However, some method must he used that
identifics the harmonics, otherwise even with
a frequency-calibrated set, somwe confusion
would be introduced. There are at least five
methods. All of them are mathematical and
vet rather simple. They may be reduced to
a scale calibration that affords just the ser-
vice desired, without the user performing
any 1nathematics.

Five-Stage,

Sometimes  tremendous  audio-irequency
amplification is desired. Perhaps a crystal
microphone 1s being used. and large output
is wanted. Here is a circuit that shows how
to connect unp a six-tube audio amplifier,
where B1 represents 100 volts, B2 represents
200 volts and the voltage on the output
(from catliode to B plus) is 300 volts or
more.

The circuit is that of a five-stage ampli-

Cs

High-Gain Audio Amplifier

By Lester W. Woods

fler. of which two stages are resistance-
coupled and three are transiormer-coupled.
It is necessary that the transformers be put
at suitable angles. to minimize back coupling.
and that these coils be magnetically shielded
to a close degree.

Values suggested are: R1. for the biasing
resistors of hoth screen grid tubes. 5,000
ohms; R2, 250.000 ohms: R3, 100.000 ohms:
R4, 2.0 meg:. RS, 1,000 ohms: C1, 2.0 mfd.;

C2. 2.0 mid.;: C3. highest capacitv obtain-
able in mica-dielectric condenser, not less
than 0.01 mid.; C3, 2.0 mfd.; C5, 2.0 mid.
The hbvpass capacities alwavs mav be made
as large as practical, despite the definitely
ascribed values, which are minima. If mo-
torboating is present, reduce the value of
the grid resistor R4

Tt 15 intended a dynamic speaker be con-

H
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\
[
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A

nected to output.
]

B,

8,

Circuit for a high-gain audio amplifier, for any use requiring extreme sensitivity, such as use of.a crystal
microphone, or construction of an amplifier for reproducing heat beats on the speaker, from carbon microphone

pickup, or stetoscope pickup
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hoto Cells for All Needs

Lazy or Bustling Purposes Served
Impartially by “Electric Eye”

HE photo-electric cell is a device sen-

sitive to light. The resistance of the
cell changes with the quantity of light re-
ceived. Therefore the current through the
cell changes according to the amount of
light.  The more light, the more current.
In this way it is clear that the photo-cell
receives light and responds in different
amount of currents. The light mav be con-
sidered as alternating current. But the cur-
rent through the lamp is direct current.
Therefore the photo-cell is a rectifier of
light.

Cells of different manufacture, and com-
posed of different elements, hehave differ-
ently. Some have a wider frequencv range
than others. Some have a purposely nar-
row frequency range but high sensitivity.
Others have very low sensitivity. The cell
therefore has to be selected for the purpose
intended. Most of the uses for photo-cells
in experimental work have to do with the
light obtainable from electric bulbs. No
wide frequency range is required. as the
color or frequency of the light is about the
same.

Sorting

Cells mayv be made so that thev are not
only narrow in response as to frequencies,
but different cells are narrow in different
parts of the spectrumi.  Therefore if light
is cast upon an object and reflected into the
cell, if the object is of the particular color
to which the cell is sensitive the cell may
he made to actuate some device which picks
that particular object out of a line. This
is color selection by photo-cell actuation. The
method is used for close sorting of colors in
various manufacturing processes.

The photo-cell has numerous applications
to police work, although only a few are in
actual practice. Somebody ought to make
it his profitable business to co-operate with
police departments to show them how elec-
trical devices mav be used for catching
criminals, if not for crime prevention. Great
deductive powers and strong doggedness are
all right, but the electrical equipment would
he just as dependable.

S00APOT.

Pyoro Etecrric
CFLL

By N. L. C. Vingie

Suppose a woman was under suspicion of
having committed a crime. Supnose some
one was watching her home, and she was
seen to leave. Suppose this some one had
the authority to scarch her home, and want-
ed a warning of her return.  Suppose she
wore a red dress and photo cells for differ-
ent colers were available to the detective.
The pheto-cell at the front door could be
made to actuate a relay that would sound
a warning to the detective.

That Garage Door

Suppuse it were necessary in police work
to know whether a certain man 6 feet 2
inches tall visited a certain apartment, and
when. A photo-cell, which would be actu-
ated bv the interruption of a beamn of in-
visible light, could be made to trip a time
recorder. How? By nplacing the dcvice
near the door of the apartment. with beamn
so high that only a man 6 feet 2 inches tall,
or thereabout, would interrupt the heam.

A row of cells. one atop the other. hidden
in sonme unsuspected device like a coathanger.
could be used for determining the height
of any one who passed, also the time time
when he did so. as one beam would be con-
centrated on each cell, and the height of
the suspect would he determined by the high-
est beam that tripped the recording device.

But there are uses for photo-cells much
nearer home. One of the favorite ones is
to open a warage door. This is done by
using the light from the automobile head-
lights. On a rainy night (and on a starlit
night, too) a fellow does not feel like get-
ting out of the car to roll back the doors
or to pull them awav from the hasps and
bolts. If he feels this inconvenience keenly,
he mav motor-equin a sliding door. so that
when he drives up the drivewayv with head-
lichts full on, the light from his headlamps
will actuate the cell, which will cause enough
current to flow to operate a relav, which
will turn on a switch to start the motor and
unlatch the door and puli it back. The 1m-
pact of the closing door could closc another
switch and thus comnlete the short opera-

|
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tion while my lord drives into the carage.
Of course not any old door will do, but
it has to be one that will respond to the

motor. Therefore a sliding door is sug-
gested. \lso there should be juice in the
varage, to run the small motor. [i there

is no such juice it is possible to carrv it
over from the house bv a permament or
temporary electrical comiection and outlet,
which 1s a job for a licensed electrictan. Or
a motor generator could be used.

A possible objection would be that any-
body could drive up to the garage and get
i that way, thus, in effect. leaving the
garage oven all the time.  Another ohjec
tion would be that it would he just a night-
time service, otherwise the sunlight would
insure the door heing open.

But it is not necrcs~-v to use a standard
projection for the illumination. Since the
cell mave be of the color-sensitive type. the
light from the automobile mav he matched.
A bright sidelight such as used before head-
lights were as bright as they are. would do.
only this time the matched color pane would
he use, and the door would open onlv in
response to that color, like a faithiul dog
answering only to his master's call.

The Telephone Case

When onc leaves the house and a tele-
phone call is intended for the ahseutee, there
being nobody else home, the caller gets a
“no-answer’’ signal. But with a photo-cell
device he might do betier. The resident,
when leaving the house, might turn a switch
to put the photo-cell in operation.  Then
when a call comes in a light mav shine, and
operate a relay connected with the cell. thus
to lift the receiver off the hool.

Now the caller might leave a short or
long message, but the photo-cetl could not
take proper care of it, unless the variations
in voice currents were made etfective on
something. This could be done by having
the speaker’s voice modulate the light that
the telephone call had made to shine, and
thus the current through the photo-cell
would change according to the voice pattern,

(Continued on next page)

o

90V. BATTERY

A photo-electric cell working into a 30 amplifier tube, which is powered from the a-c or d-c line. The output
of the 30 feeds a winding the current through which throws the relay, to control whatever operation is de-
sired when a switch is to be opened or closed. The circuit for calibrat'ng the photo-cell is shown upper right.

wWw americanradiohistorv. com
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and a film passing behind the photo-cell
could record the message.

When the absentee returned and found
that there had been a message (noted from
the film footage meter) he or she could
develop the film, and, reversing the process
by which the recording was made, hear the
message.

Or, for greater simplicity, the message
could be recorded on a phonograph record
if a microphone were at the receiving end
of the phone. connected to an amplifier with
recording-head output. A business exccu-
tive who had not been at the office all day
(it was a nice day for golf) could visit
the place just before supper and get all the
telephone messages personally.

Kidnaping Preventive

The photo-cell would be useful for pre-
vention of kidnapings of the tvpe practiced
on the Lindbergh baby. If the window had
a light beam (which could be invisible), the
interruption of that beam by the kidnaper
entering the nursery window from the lad-
der could sound a signal. The baby’s life
might have been saved and the kidnaper and
his accomplices caught.

Sometimes small children—mere babies—
et in trouble in their cribs but make no
outcry. A button in the throat would be
an example.  But the child would wave the
arms and kick. Interruption of a light beam
cast at a certain level above the mattress
would flash or sound a signal when baby
was in trouble that way.

Since photo-cells record the quantity of
light, and since methods recentiv have becn
perfected for selecting production cells of

excellent uniformity, the light quantitics can
be calibrated in terms of the current. There-
fore one can tell how many lumens. The
conditions for fine light for reading are well
known, and are imprinted on commercial
types of meters, so that the illumination in
rooms cau be properiy adjusted. If there
is not enough light, the correction is easily
introduced, if one has a scientific standard
to guide one as to the quantity of light
required. There might even be too much
light, and the same sort of scientific advice
is atforded by the lumen-meter.

Or, the problem may be merely one of
economy. Suppose one owns a store. He
has electric lights. He could find out (if
that were true) that far too much bright
line was striking the ceiling, and not nearly
enough light reaching the counters. The
only customers patronizing the ceiling are
flies. And flics spend no money. Better
lighting of the counters, and conserving the
light wasted above, means reduction of ex-
penses and increase in sales.

Are the Lamps Economical?

Certain tynes of imiported lamps consume
entirely too much juice for the amount of
light they wvive. Bv meuasuring the lamp
wattage, and comparing it with the illumina-
tion obtained, another factor entering into
ecconomizing in husiness and home is intro-
duced.

The calibration of the cell at once gives
rise to the use of the device as an ex-
posure meter in photographv. Lvery en-
thusiast in photography knows his camera
at least to the extent of the lens. The amount
of illumination required for certain speeds
of exposure is usually on the camera, in
other terms, however, f 6.3, f 4.5, etc. This

expresses the ratio of the opening to the
focal length. The photo-cell can be cali-
brated in terms of f 6.3, f 4.5, etc., so that
mercly exposing the meter to the sunlight
(or electric light) will give you the cor-
rect information on the diaphragm setting
required. Exposure meters, as well as lumen
meters for determining the amount of light
in terms of the required guantity for read-
ing, sewing, etc., are on the market now.

The Circuit Diagram

The circuit herewith is one for a photo-
cell and amplifier, the amplitier being nec-
essary because the photo-cell is not likely
to be sensitive enough for the purpose in-
tended. The photo-cell is shown to the
right of the 30 tube, which tube iz the am-
plifier.

When a light is shone on the cell the
current through the cell dgvelops a hias on
the 30 tube and the amplified counterpart of
this change appears in the plate circuit of
the tube, in which circuit is connected the
relay. This consists of a winding of a few
thousand ohms d-c¢ resistance. or. in spectal
instances, of much less d-c¢ resistance, across
which is a relay that responds to any chang-
es in current when the change is 1 milliam-
pere or more.

When this change takes place, as it will
when a sufficient illmination is cast upon
the photo-cell, the relay will be tripped. The
device may be made to close or open a
circuit. depending on which side the single-
pote. double-throw switch is thrown.

At upper right is the diagram of the cir-
cuit for calibrating the relay. 1i known
quantities of light are put in, the deflections
of the needle on the microammeter may
be recorded in terms of those light quantities.

Triode of 55

The triode of the 55 is an exccedingly
peppy oscillator. The tube is like the 56,
also an excellent oscillator, but why the 55
triode should seem to be more violent in its
oscillations. for equal conditions, is rather
baffling however, since so many are inter-
csted in short waves, and moreover as one
of the problems in a short wave super is to
keep the oscillator going at frequencies as
high as 20 mgc. at least the triode of the
535 may be tried for this purpose. Oscilla-
tions have been obtained to 32 mgc without
any special effort, or, somewhat higher {re-
quency than the limit {found for the 56 with
the same voltages, capacities, inductances, etc.

Of course onc of the best oscilators, from
the viewpoint of certainty of oscillation.

as High-Frequency Oscillator

where there is the least possibility of any
oscllation, is the Ilartley. This is shown at
fower right in the diagram. The cathode is
connected iudirectly to a tap on the coil.
The tuning condenser, which is padded, is
put across the whole coil.  Tor frequencies
as high as those mentioned it is not neces-
sary to resort to padding with Cp.

The coupling will be sufticient if the two
diode plates of the 535 are united and at-
tached to the comtrol grid of the modulator
(upper right-hand 58). Then the coupling
1s that primarily resulting from small ca-
pacity., although there 1s some electron
stream also, not much, however, in the diode
circuit.

It will be noticed that the plate can be

)
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The 65 triode as an oscillator
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grounded.  This helps stability. The total
plate circuit may be regarded as that be-
tween cathode and plate return. Usually we
find the cathode end grounded or Tifted just
a bit above ground, plate at a high r-f

potential. Here the plate is at zero r-f
potential and the height of the etfective

cathode voltage depends partly on the signal
and partly on the bias {rom the resistor, RS,
which affords the seli-hias.

The constants of RS and C4 must be care-
fully chosen. It is desired in this particular
circuit to avoid grid current. If any Hows,
and these constants are too hgh, a shricking
emission takes place, an annoving form of
modulation. It is suggested that RS be 1.000
to 2,000 ohms, and that C4 be maintained
within the safe iimit. which would call for
a condenser not more than 0.01 mid. The
circutt, with this tube, has some peculiarities,
meluding  the sgquawking  possibility  men-
tioned, but the troubles are always of a small
order, or can he made so, otce one gets a
circuit oscillating  at  frequencies which
heretofore had defied attempts to introduce
such oscillation.

Any who prefer the grid-leak-condenser
tvpe of oscillator construction may counect
the cathode directly to the tap (omitting RS
and C4) and put the grid leak and con-
denser, as a parallel circuit, in series with
the lead from the top of Cp, which is the
hieh side of the grid coil, and the grid.

The effective conversion conductance is a
hit lower when the elevated catho:de method
of oscillation is applied as here, hut that is
of no consequence. particularly i the light
of the attainment ol oscillations at high fre-
quencies.

The 58 as a modulator is much more sen-
sitive when R3 is somewhat under 1000
ohms, instead of 5000 ohms, and even as
low as 300 or 400 ohms improves the sen-
sitivity. But it is more important that the
bias exceed the maximum amplitude of the
input from the oscillator. If that input is
limited to 2 volts or so, then the 300 to 40U
ohms cited may be used.
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IOS(}:;I}::/'O}; a o4ign
small power 224
transformer,  with
0.00025 MH.

a 2.5-volt winding
and 110-volt wind-

ing. This 1 would
like to use in a
switch-type  oscil-
lator, to cover
seven bands.
I'lease show the
diagram.—O. H.

Herewith is the
diagram of such a
circuit, using the
24 or 24A tube
The screen is used
jor fecdback.
Thus the plate
may Dbe returned
to cathode, and
some current will
flow in the plate
circuit, hence the
oscillation voltage
may be picked off

70-970
Mrrfd
aclual

-
T

005MAN

gux_?
1] gu& =

here. The con-
denser used for | A
tuning will not J

yield the {requen-

cv ratio vou prob-
ably  cxpect, due
to the capacity of
the switch. The
minimum  circuit
zapacity will be at
least 70 mmfd. What the maximum will
he depends on the maximuni of the con-
denser, the capacity of the switch, and the
general circuit capacity. If a trimmer is
used on the tuning condenser it should be
preferably a small one of the air-dielectric
tvpe. As you desire to cover some high
frequencies - (assumed irom the seven
hands) you could not well get away with a
compression tvpe condenser, as this will not

stay put.
ok ok

Phase Shift

1S THE PHASE constant at high fre-
guencies, or does it shift? Has there been
any recent research on this?—T. W.

The phase shifts. We found that out
when we tuned regenerative circuits, re-
quiring for highest frequencies that the ca-
pacity of the throttle condenser be mini-
mum for feedback, instead of maximum re-
quired for other bands. This also suggested
that the regencrator changed type. It was
a tuned-grid regenerator with throttle con-
denser {eedback but may have turned into
a Martley or a Colpitts. A mathematical
treatment of phase shiit at high frequencics
will he found in August, 1934, issuc of
“Proceedings of the Institute of Radio fn-
eineers.”” In an article entitled “Phase
Angle of Vacuum-Tube Transconductance at
Very High TFrequencies” 7. B. Llewellyn,
Bell Telephone Laboratories. N. Y. City,
<hows that the transconductance exhibits a
phase angle when the transit time of elec-
trons from cathode to anode Dhecomes an
appreciable fraction of the high-frequency
period. Measurement shows that such a
phase angle actually occurs and that its
behavior is in general agreement with theo-
retical predictions.

* * %

Reference Level for DB

OFFTEN I SEE the designation “DB up”
or “DB down” and I would like to know
what is the reference point. Unless there is

Switch-type signal generator.

a certain reference point I can’t sec that the
expression means much—T. E. W.
Decibels up or down refers to the power
level in reference to a particular level.
While it is true that there is no general
standard of starting or reference point, there
has arisen a fairly general acceptance for
particular branches of work. Ii we take
the case of attenuation of a signal generator
that has constant current in a load. then we
need no particular reference point, ail chang-
es heing “down” from maximum. In power
work. and in treatment of audio irequencies.
for general use the level is coming to he
accepted at 6 milliwatts.  However, even
this need not be taken for eranted, as manu-
facturers of instruments that read the DB
change state what is the reference point.
One leadine manufacturer uses the refer-
ence level just stated.
% & ES
Condenser Connection

HAVING SOME rolled
condensers. marked “outside foil” at one
end. with a ring around the edee there.
other end not marked. pietails from each
end, T am at loss to know what the differ-
ence is, and how to comect —T. W. C.

The outside foil refers to the foil that is
put on last in making the condenser. The
identification is for the purnose ol nre-
ferring this as the negative connection. Par-
ticularly is this important as some of the
<e§minglv rolled paper tvpe condensers are
said to be quasi-electrolvtic. It would scem
thev must he so. if the large canacities
claimed for ophvsically small units are a
reality.

tvpe of paper

* ok *
Reversing Coil Connections

WHEN AN R-F or i-f amplifier tends
to be oscillatory and there is difficulty in cor-
recting this, does it not help to change the
connections to plate or erid windings of one
or more transiormers. so as to shift the
phase, and thus possiblv stop the trouble,
due to elimination of inductive feedback be-
tween stages?>—R. W. C.

wWWwW americanradiohistorv. com

This usually does no good, because the
feedback is due to a combination of causes,
being throuch capacity, resistance and in-
ductance, of which inductance mav he, and
usually is, the smallest contributant. How-
ever. in an i-i amplifier it mav be tried.
Others who have tried it a great deal in
troublesome amplifiers report that the value
of the method is practically nil.  In t-r-f
svstems, where there must be tracking, it is
not advisable to have the coils connected
ditterently, but highly advisable to follow
the same method for all stages, hecause the
inductance is different when the connection
is diffcrent.  Thus diversification would be
tantamount to introducing unequal induc-
tances. and would lead to an attempt to
trim uncqual inductive circuits with capacity,
which can’t be done very well. A much
better plan is to improve the filtration. This
may be done by introducing plate-leg chokes.
hypassed by condensers, and particularly by
oreatly increasing the capacity of bypass
condensers across r-f and i-f biasing re-
sistors. Since the tube currents combine
in the cathode. use a verv high capacity
here (2 mid. suggested) and then ustally
the plate choking mav he omitted.

* kX

Arrestor Value
LIGHTNING ARRESTORS aren’t men-

tioned much anv more. In years zone by
the radio iolk did quite a business in themn.
Are they of value?—G. C.

Yes, they are of value. Also underwriters’
codes require their installation. Possiblv a
reason for the diminished attention paid to
lightning arrestors is not so much doubt as
to their efficacy, but rather the fact that in-
«tallation of a radio set has not increased
the lightning risk. This is no reason for
dispensing with the lightning arrestor, and
it should be used.

*

*

Power Radiation

ANOTHER NEWS ITEM has come
forth ahout a company intending to make a
device for transmitting power by radio. If
vou have not vet expressed vourself on this,
will vou kindly do so now?—I. W.

We do not see the practicality of power
transmission by radio for commercial pur-
poses. Comparing the power put into an
antenna  with the power obtained from a
receiving antenna at any distance vou like,
makes us rather cold to the proposition. If
anvthing much can be accomplished in this
direction it must be on the basis of some
method not vet generally divulged. All ex-

(Continued on next page)
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Push-pull may be used in a regenerative detector.

(Continued from preceding page)

perience in radio propagation seems to be
against it.
* %

Selective Fading

IS TIHERE ANY explanation for a pe-
culiar distortion of music on short waves,
occasionally  experienced, and, strangely
enough. experienced gn about the same fre-
quencies, though the stations are different,
and even in different parts of the worldr?
—J. Y.

We do not know just what you refer to,
as the type of distortion you have in mind
is not fullv set forth. However. just as a
chance. we might mention a peculiar type

of fading that might fit into what you have
experienced. This is known as selective
fading. There will be a sharp attenuation of
certain audio frequencies of the modulation
envelope, related to the frequency of carrier
transmission, the time of day or night, and
the topography over which the wave travels
on its earthward path. This selective fading
consists of attenuation that increases and
decreases, and skips around to various differ-
ent relative audio frequencies. Hence, listen-
ing to an orchestra, the distortion is espe-
cially noticeable to one with a musical train-
ing. Most persons refer to it as poor modu-
lation, but the assumption that all distortion
heard in the set is due either to the trans-
mitter or to the set is unfounded. Some-
tintes it 1s due to odd conditions in hetween,
about which very little is known.
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Introduce whatever form of regeneration control you prefer.

Penetration by Line

WILL AN A-C oscillation. put into the
house line as carrier, penetrate all over the
house, all over the block, or all over the
neighborhood ?—1. K.

The penetration will depend largelv on the
original intensity of the oscillation, on the
degree of coupling between generator and
line, and on the state of the line wiring.
Where the wiring is exposed the antenna
effect is increased. the coupling is closer,
and the carrier penetrates farther. \Vhere
the line is shielded (as with BX, according
to the electrical codes of large centers) the
penetration of course will be less. With an
average oscillation—a one-tube generator,
using a small receiver tube—the penctration
all over the building may be taken for
granted, and if the line is the antenna, the
coupling may be sufhcient to affect all served
from the same power company transformer.
Caution should be e¢xercised not to create
oscillations of such nature as to interfere
with licensed transmissions, and the recep-
tion thereof, as the method vou discuss bor-
ders dangerously on one that requires a
regular transmitting license, not to mention
authority of the power company to use its
lines.

* * *

What Determines Ip

A DISPUTE has arisen hetween two
friends as to the operation of a screen-grid
tube of the suppressor type. One say that
the plate voltage decides the plate current.
the other that the screen voltage decides
the plate current.  Which is  right?—
R. D. C.

The plate current is determined almost
exclusively by the screen voltage, and not
by the plate voltage; in fact, the plate cur-
rent does not change much even if the
screen voltage is reduced to zero.

* *

Improving a Generator

I HAVE a small test oscillator useful
on a.c. or d.c. The modulation on d.c.
is due to a high leak. The selectivity at
the higher frequencies of tuning is poor.
The output is not very steady, either.
What do you suggest?—C. L.

If you do not especially need modula-
tion on d.c., the hest course wou'd he to
reduce the leak to 50,000 or 100,000 ohms,
whercupon the modulating effect of the
leak will disappear, the output will he
far more stable, and the selectivity better.
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Eprrork Rapio WorLp:

‘ N page 15 of the August [ith issue
vou publish a short note and a series

of sketchies in answer to a question about

matching.

To quote: “The objcct of a transmission
line is to transmit all of the energv from
the source to the destination. Practically,
this caunot be accomplished perhaps, hut so
nearly all may be communicated that match-
ing or a proper transmission line with prop-
er termination is the equivalent oi conduction
without loss.”

The first sentence of this quote is of course
true: the first phase of the second sen
tence is also true. namely, that one cannot
transmit all of the energy from a source to
a destination.  However, nothing could bhe
more untrue than the latter part of this
paragraph.

There are two kinds of transmission proh-
lems. The first is the transmission problem
where it is desirable to transmit as creat a
percentage of the input power to the load as
1s possible. In this case the problem 1s one
of the transmission of power per se and of
course the desirability of doing it efiiciently
Is paramount.

In manv cases, however. ol energy trans-
fer from one point to another or from one
circuit to another, even quite close to each
other in distance, the problem is not to trans-
fer power efficiently. The power available
may be so little, as in manv cases of radio
and high-frequency sources. that the proh-
lem is to get any power at all out of the
source.

Source to the Load

To put it another way. the problem is not
to get the power transferred {rom one part
of the circuit to another with efhciency but
the problem is to get the greatest maximumn
power from the source to the load.

Now. getting maximum power out of the
source does not mean that the entire svstem
will be efhcient. But to get the maximum
power out of a source to the load it is nec-
essary that the impedance of the load be
equal to the impedance of the source. The
old familiar problem of how to connect dry
batteries in series or in parallel or in serics-
parallel 1s the problem mentioned above.
How can you connect batteries so that they
will give out the maximum amount of pow-
er? The answer is, so counect them that
their internal resistance equals the resis-
tance of the load. \When this is done, the
etheiency of the system is only 50 per cent.

So with the problem mentioned in Rapio
Worep. It is desirable to have pass irom
the source to the load the greatest amount of
power. Obviously that is what is desired.
So then, in matching, one arranges the im-
pedance of the load so that it equals the im-
pedance of the source. Of course. where
there are a source, a transmission line and
a load, then one has the line impedance equal
to that of the source and the load impedance
equal to that of the line. In this case the
maximum amount of power is given by the
source to the line and the efficiency 1s 50
per cent. Then the line gives the maximum
amount of power to the load and the eth-
ciency is again 50 per cent., so that the load
has in effect received one-fourth of the total
power involved, the efficiency being 25 per
cent.. but in all events the desired result
has been obtained, namely. that the maxi-
mum amount of power possible has been de-
livered from the source to the load.

Reflection Losses

The caption under the series of drawings
is erroneous: “Representation of nusmatch-
ing and matching of impedances, using as
commecting  medium  a  transmission  line,
which means a line free of losses.” When
impedances are matched hetween a source
and a load with a line hetween it means the
line is not free of losses.

Now, of course, in verv long lines, efh-
ciencies are not much less than those indi-
cated above, hut in anv event the objective
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has been obtained, namelv, the maximum
amount of power has heen delivered from
the source to the load.

Retlection losses occur onlv in long limes
where wave phenomena are distinctly at
issuc. When the power transmitted by the
source to the transmission line takes on
the character of wave phenomena, then that
power delivered to the transmission line is
a discrete amount of power handed to the
transnussion line from the source. This
bundle or packet of wave energy has a dis-
crete existence, then. It passes along the
transmission line to the end of the line
where, if the impedances are matched, it
goes into the load. Half of the original
power given to the line has been lost i the
line and the remaining half is available to
2o mto the load. If the impedauces are
not matched, then at the termination there
will be reflection, namely. there is a dis-
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Fprtor Ranio WorLp:

I have tried the negative intercept method
ol measuring distributed capacity of coils
for several vears, and as your article n
August 21st issue sets forth, it is not in-

fallible.  The new method, of applying a
formula, certainly scems attractive. The

distributed capacity of short-wave coils is
very important, for reasons vou state, that
losses are introduced. and measurements c¢n-
able reduction of such Jlosses by providing
a check on what the capacity 1s. If the
capacity can bhe accurately computed. as it
now can be by the formula vou set forth.
a4 worth-while coutribution has heen made.
I'm tor less and less distributed capacity.
especially on short waves, and 1 helieve vou
side with me.
THoMAS LEFFINGTON,
* * *

I<prror Rapio WoRrLD :

Radio beimng radio is no reason why radio
science should not more greatly extend it-
self in other directions. Acoustical aspects
of radio mav be extended. I would like to
see radio magazines print data on the con-
struction of “thinking machines,” also devices
for measuring the number of times per sec-
ond that insects flap their wings, also in-
creasitig  vistbility of smallest objects of
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Design for a stabilized push-pull oscillator.

occurs.  But this idea of reflection pertains
only in long transmission lines.

If I mav elaborate a bit further about
this prohlem, the whole idea of matching in
transmission 1s bound up closely with this
thought. In a power transmission line the
amount of power delivered by the generator
or source is controlled by the amount of
power asked for, one may say, by the load:
that is, if more motors or lamps are turned
on by the users of power, then the genera-
tor is affected and in answer sends out more
power.

Radio Example

However, in the problem presented in vour
short article and in the problem where
matching and reflection are imvolved, the
changing impedance of the load has no con-
trol over the varving amounts of power re-
quired of the source. In other words, the
latter phenomenon is one of wave phenomena.
If, at the termination of the transmission
line. the circuit is open or shorted, the gen-
erator is not aware of it. In terms of radio
this means, of course, that the power sent
out from a radio transmitter is not at all
controlled by the number of radio receivers
tuned to that frequency. The power radiated
by the radio transmitter is a function of
the arrangements at the transmitter. The
power is radiated in bundles or packets, in-
dependent of the fact that there may or
may 1ot he radio receivers tuned to that
frequency.

Jases Vax Parren.
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matter through photo cells, to aid the medi-

cal profession in their attempts to find cures

for diseases where the verms have not been

isolated yet because too small to he seen

bv known means.
Isibor J. FiINKEL.

* *

{<prTor Rapio WorLp:

The articles you have been printing lately
deal considerably with trouble shooting.
This is very important. One of the saddest
things about radio work is that unless one
is an engineer and employed constantly on
tracking down varieties of troubles, the
knowledge of how to get modern receivers
working properlv may escape you. There
fore the articles vou are printing are of
inestimable benefit.

Lasrorp C. Brooks.
* * *
Ebrtor Rapio WorLp:

I suggest the arrangement shown in the
enclosed diagram for a stabilized push-pull
oscillator. The oscillator section is stand-
ard, fixed bias bheing used. This is pretty
stable in itseli. Then another tube is used
in series with the B return or the oscilla-
tor, so that this voltage is picked up from
the cathode of an extra tube used as a
series limiting resistor. When the ampli-
tude ot oscillation rises, the drop in the
extra tube increases, and thus reduces the
B voltage on the oscillator to overcome this
rise, and the steadving effect is introduced
because the two svstems work in the op-
posite direction.

Lro Furst.
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CLEAR-CHANNEL
STUDY ASKED

Washington
Convinced of the importance to rural
listeners of the clear-channel stations, and

evidently fearing that some policy is in the
wind that is inimical to the numerous-clear-
channel idea. thirteen stations have asked the
FFederal Communicatigns Commission to ap-
point an “independent” engincer to conduct
a studv of clear channels, to last a vear.
and report back to the Commission. The
thirteen suggest that an engineer irom the
Comunission’s staff would be fine.

Want Doubling-Up Stopped

What the stations ask at this particular
time is that thev be given an opportunity to
be heard before the commission, through
their engineering and legal representatives.
to present the case in favor of the clear-
channel investigation. The reasons prompt-
ing the request for the investigation were
not actuallv revealed.

The proposed study would be statistical,
as Jooking to the number of rural listeners
almost whollv  dependent on clear-channel
stations for best programs, and in some in-
stances for any programs, and also would
have a technical scientific aspect. in that
svinchronization would be studied.  During
the period of the investigation, it is proposed.
no two stations would be permitted to operate
on the same irequency.

Cite Rural Situation

\Without a large number of clear channels,
and there are forty such channels allotted at
present, eight to cach of the five radio
zones. the rural population would he heavily
discriminated against in a favor of the popu-
lation residing in the large urban centers.
the thirteen stations assert.

These stations are:

WHM, Nashville;: KII. Los
WGN, Chicago: WJR. Detroit: WILW,
Cincinnati: WOAIL San Antonio: W SB.
Atlanta: WFAA, Dallas: WBRAP. Fort
Worth: WIHAS, Louisville, KNX., Holly-
wood: WHAM, Rochester; WLS, Chicago.

Angeles

Europe Not Ahead
of Us on Television,
Sarnoff Is Convinced

“1 did not see anything ahroad superior
to developments along the same line in the
United States,” said David Sarnoif. presi-
dent of the Radio Corporation of America.
comnmenting on television, on his recent re-
turn from a six-weeks tour of [France and
England.

He «aid Germany, Great Britain, Holland
and France are husy with television ex-
periments, all aiming to make television coni-
mercially practical.  The British Govern-
ment recently appointed a commission of
experts to studv the subject.

While in London Mr. Sarnofi conferred
with Gugliclmo Marconi. They are iriends
of many vears' standing and used to work
together. He said Marconi's  device for
stecring a ship in a fog hyv radio means
might readily be used, when perfected. on
all lightships outside anv harbor in fog or
heavy snowstorms.

5-METER MIKE-EARPHONE

A combination earphone and microphone
will be issued from the Inglewood, Cal., fac-
tory of Universal Microphone Co. The
device, for the S-meter transceivers, will be
fashioned similar to the French phone hand-
sets and will weigh approximately nine
ounces.

Station Sparks

By Alice Remsen

HERE are many old favorites and soine

newcomers  scheduled for the three
major networks this Fall. NBC, with its
two outlets—the red and blue networks—
has announced twentv-six programs, with

more to follow. CBS. not to he outdone,
has seventeen lined up, and assert that sev-
enteen more sponsors have signed for time,
hut have not vet announced definite pro-
grams or schedules. Among the okl NBC
favorites to return are: Billv Batchelor,
sponsored by \Wheatena, August 27 Walter
Winchell, sponsored by Jergens, September
2nd; Mohawk Treasure Chest, September
oth; Big Ben Dream Dramas, September
16th; Amos 'n’ Andy, September 17th;
Dangerous  Paradise, same date: \Warden
Lawes, September 19th: John McCormack.
September 19th; Albert Pavson Terhune, i
a series of dog dramas, September 23rd:
Armco Iron Master, September 30th: Ivory
Stamp Club, October 1st: Red Davis. Octo-
ber Ist; Ed Wuym, October 2nd: Smith
Brothers, October 6th. Tonv Wons changes
his network. opening on WIEAF September
2nd, with "The House by The Side of The
Road.” sponsored hy S. C. Johuson: Dennis
King and Katzman’s Orchestra open for
Euna Jettick Shoes. o August 22nd. “Roses
and Drums” also changes its network, open-
ing on September over WJZ, sponsored by
the Union Central Life Insurance Co.; The
Mavbelline Co. will have a musical pro-
gram broadcast from Hollywood. commenc
ing September loth: Gems of Melody will
he sponsored by Irather John's Medicine. . . .
Over at CBS we iind among the old favor
ites: Ward Baking Co. presenting Duddie
Rogers and Jeaunie Lang: Buck Rogers. ou
September 3rd: “Voice of Experience,”
September 10th: \Whispering  Jack  Smith,
for Tronized Yeast, Sceptember Il1th; Edwin
C. Hill. for Barbasol on September 17th;
Bing Crosby. for WWoodhury, September
18th; Burns and Allen, for White Owl
Cigars, September 18th: Ex-Lax. with
Block and Sully, September 24th: l.azy Dan
for Old English Floor Wax, September
30th: “The Shadow™ for Blue Coal, Octo-
ber 1st: Easv Aces. for Jad Salts, October
3rd: “The March of Time.” Octoher 3th and
the Brillo program with Tito Guizar on
October 7th. Campbell’s Soup will present
an hour’s program from ollywood. Octo-
her 12th; and Roxv will open his first spon-
sored series for Fletcher's Castoria on Sep-
tember  15th. Seems like a full fall
schedule. Ralph Kirbery opens on a
commercial program September 6th; mean-
while he is pinch-hitting for Rayv lleather
ton on my “Castles of Romance”™ program
Thursdays, and doing a cood job. too: Ray
is still on the Tuesday broadeast. hut on
Thursdays he has a program of his own at
12:15 on WJZ. o
The first hroadeast ever made from the
fiery crater of Mount Vesuvius will be heard
here this Fall when NBC microphones pick
up the hiss and rumble of the boiling lava
and send the voice of the famous volcanc
to American audiences hy short wave. .
Jesse Crawford is hack on the NDBC net-
works Sundavs at 11:15 n.m. irom Chicago.
~ Robert Braine, NBC pianist, has com-
posed a new suite for violin and piano; this
distingnished musician has had more oppor-
tunity than many modern composers to hear
his own works played. “SOS." best known
of his compositions. has been played a num-
her of times hy Dr. Walter Damrosch. who
has also plaved excerpts from Braine's grand
operas, “Wandering Jew” and “Virgimia.”
Braine’s “Concerto in Jazz” was performed
by Paul Whiteman at Carnegie Hall: Erno
Rapee introduced his “Heroic Overture.”
and the Chicago Svymphony Orchestra was
the first to plav his “Pasdeloupe of Paris.”
. _ Vernon Radclifie. one of NBC's most
competent dramatic directors. is of the opin-
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A THOUGHT FOR THE WEEK

HERE has been ialk of late about a

radical change i the business methods
of the British Broadcasting Company. This
tall: indicates that perhaps Ingland  has
grown a little tired of taking in moncy on
the set lcensc part of the deal wwith the
public without tapping the great source of
revene that would accrue from sponsored
programs. At any rate, without preiending
to know about it we predict that the British-
crs will stick to thelr usual conservatism and
ot lay themselves open to criticism should
time be sold on the wir to anybody at any
tine who happens to make the highest bids.
Conservalism is still the keynote of Great
Britain’s utility business, as evidenced by the
fact that the telephone and telegraph facili-
ties of the nation still belong to the gov-
ernment i face of decades of siriving on
the part of private iniercsis to brovg them
wunder private control.

jon that Shakespeare is radio’s most effec-
tive dramatist. The Shakespearian mode ot
writing was for the ear. No scenery was
used in those early old Ilizabethan produc-
tions. Director Radcliffe thinks that Shake-
speare’s lines gain in beauty aud poetry with
radio deliverv—and I'm inclined to think he
s right. o

I'rank Crumit. in Columbia's “ Quotes of
the Week.” savs: “Radio is the ideal work
for Julia and me. \We're in New York week-
ends and in the country, where we can play
¢olf and putter around the garden, during
the week. Radio has all the allure of the
theatre with none of the discomforts of road
tours and none of the sameness of doing the
same show night after night. Of course.
if the right plav comes along. we might be
tempted.” . . . Which is in the nature of
an invitation to plavwrights. I'd like to sce
Frank and Julia in a good musical again!
o I'lie new Campbell’'s Soup program
will have hut one commercial announcement
during the show. made by a “chel.” .
Gene Stafford has been appointed manager
of production and studios of the American
Broadcasting  System’s  WACA network.
He will also have charge of announcers. . . .
Burt McMurtrie. new director of program
operations of the ABS-WAMCA network.
has issued the following list of “"Don'ts” to
broadcasters: Don’t smoke in the studios
. Don't worry . ..Don’t change vyour
natural stvle . . . Don't fail to rchearse vour
show . . . Don't touch the microphone .
Don't ad lib Don't drink liquor, heer.
mille or sour drinks hefore going on the air
. Don’t eat ice cream or a heavy meal
within an hour of vour broadeast . . . Don't
go on the air if vou don't live up to thesc
don'ts Which we think is a very ap-
propriate closing to this column.

James Kennedy to Run
for Congress in New York

James . Kennedy will run for Congress
in New York Citv this vear. Mr. Kennedy
has been very active in New York political
circles since his departure from the radio
field. He was vice-president and sales man-
ager of Arthur L. Lynch Iuc and later he
became New York representative for the
Jensen Manufacturing Company. Mr. Ken-
nedy's brother. Martin, has heen  United
States Congressman from the Yorkville
(New York City) district for a number
ol years.

Biasing Resistors

Grid biasing resistors for cathode legs
are specified in ohms. but the value is mini-
mum, and for r-f and 1-{ amplifiers if one has
a bit larger resistors these may be used.
However. for power tubes resistor specifica-
tions for biasing should be followed closely.



