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110 ke to 20 mgc Wired Set
Complete with

# ERE is a tuned-radio-frequency model
DIAMOND OF THE AIR for cover-
ing from 110 kc to 20 mgc, therefore

truly all-wave, and costing you only $16.64.
And if you don’t want such wide wave
coverage, say, want only short waves, or only
the broadcast band, the cost is even less.
The difference is due to the cost of extra
coils, that’s all. The Series 1040 DIAMOND
OF THE AIR is just the thing for those
who want real reception at low cost, and
who are willing to use plug-in coils, because
in that way the cost of constructing the set
is kept down. The results are of a high
order.

This model uses one 25Z5 rectifier, one 43

tube, one 44 tube and one 77 tube. And

The series 1040 DIAMOND OF
THE AIR Is an all-wave instrument
contained in an attractive midget
cabinet and has tuning contro! and
volume control, By using adapters
operation may be enjoyed on 6-volt
d-¢ supoply, on 32-volt farm llighting
systems, or on 220 volts a-c or d-c.

CA Tubes

$16.64

Extreme pains have been taken to make this in-
expensive all-wave DIAMOND OF THE AIR a truly
worth-while product, despite the exceptionally low
cost. We believe that it is the lowest-priced all-wave
receiver in the world. And we know that users are
fully satisfied with results. The instrument is really
high grade.

Some examples of how pains were taken: The
speaker used is a real dynamic. The broadcast-band
coverage is from 540 to 1,710 kc, complete coverage,
and even into some police frequencies. Antenma is
built in. There is provision for phonograph or ear-
phone attachment. The steel shield cabinet is of burl
walnut Bakelite finish. The receiver is made to func-
tion well on 90-120 volts of any commercial frequency,
ie.. 25, 40 or 50-60 cycles. e filtration is so good
that operation on even 25 cycles is entirely satis-
factory.

This receiver is sold only in cabinet, wired, and
complete. No separate chassis is obtainable,

The adapters permit operation on automobiles, boats,
farm light plants, steamships, etc.

T . . ! T d b b . .

the wired receiver is supplied completely vows ar meration. any sommercial EED T R-E:\ul:e bumveridzanl wired 5= EC Gk
i i H frequency, or on 90-120 voits d.c.  plete with four RC ubes, and coil for the broadcas
equipped, ready for operation, with four contained in attractive midget cabinet;

band only; ¢
dynamic speaker; phonograph connecting posts. Ship-
ping weight, 8 Ibs. Net price..........oovvvinn ,...$10.77

Model 1040-B. Same as above, except that four coils
are supplied for the short waves only, 1,500 kc to
20 mge. Shipping weight, 8 lbs. Net price...... $14.68

Model 1040-C. Same receiver, with broadcast coils, |
also low-frequency coils (to 110 ke) and short-wave
Shipping wgt., 8 lbs. Net

Shipping weight, 8 1bs. Net price,
complete, in cabinet, wired....$16.64

$12.91

RCA tubes and built-in speaker, in cabinet.

540-1,900 kc Set

O coils (1,500 ke to 20 mgc).
for AC Operation ShWEn T Dy St ramn st
ADAPTERS
OR those who are interested only in the broadcast band we have a  ,44% adap‘e‘°°mp1°tew"hs“pp’°‘5°'Catlg‘gs
F splendid ac t-r-f model DIAMOND OF THE AIR that tunes from 32_v01t'"F'arm Light Plant Adapter, Ct. 1040-
540 to 1,900 ke, and therefore gets some police and amateur calls @5 FLPA ....oooccoorosooovroiosimieioaenis o, 5.40
well; that has frequency-calibrated and illuminated airplane dial; and that 220-volt adapter for ac-dc use, Cat. 1040-220..... 88

can be bought, complete with tubes, all wired and ready for operation of

its self-contained dynamic speaker, at only $12.91 net, for 50-60 cycles a.c.,
105-120 volts. Model 1041-DL, at left, and Model 1041 at right, are the
same sets except for cabinets. Not only may the receiver be bought
already in its cabinet, but separately as a wired chassis, with speaker and
tubes (less only cabinet). Besides, there is a model for 25 cycles a.c.,
90-120 volts, and another for 220 volts a.c., 50-60 cycles. This is a tuned-
radio-frequency receiver, five-tube model, using two 6D6, one 6C6, one 42
and one 80 It will be noticed that the economical and electrically stromng
6-volt series tubes are used in the receivers proper. The primary power
consumption is 55 watts. Not only is this a fine receiver, but it is made
right, and every attention has been paid to detail The airplane type dial
is frequency-calibrated, so that the frequencies are read directly. There is
provision for phonograph connection. The cabinet is walnut. And the per-

The oblong cabinet in which the
1041 1s housed, The complete re-
ceiver, with speaker and tubes, costs

A Q itivi sci i only $12.91 in the cabinet illustrated

Take your choice between the formance, fron:‘ the v1ewpoxqt of sensnlv'lty and elect}’lmty, is adequate above.s The price is F.0.B, Sandusky,
Model [041-DL five-tube t-r-f even for exacting needs, despite the sensationally low price, only $12.91 net. 0., which applies to ail prices
broadcast DIAMOND OF THE This price admittedly seems out of all reason, compared to satisfactory quoted. See notice at bottom of this
;‘n'e't‘ (I:ho?vndeablg::) E’:"'g;c °::: performance, and yet the answer is found in the great popularity of this ‘:3“')"":;;?:‘:'5' iﬁ::dywm:h"'msa °'“‘"T‘|:
tra, net price $13.50, or exactly particular model. And, just as a hint, it makes a dandy and appreciated chassis Is put and select the one that
the same receiver in the oblong gift. !!:e;ter suits 5our fiving room, parlor,

edroom or den.

cabinet lllustrated at right.

DUAL-WAVE DIAMOND OF THE AIR

HE most popular receiver today is the dual-wave type that covers the
broadcast band and one short-wave band. On that one short-wave
band are found the most important foreign stations. The coverage of
the Model 1042 receiver is: broadcast band (550 to 1,500 kc¢) and short-wave
band (5,500 to 16,000 kc). Therefore the short waves are tuned in from 18
to 55 meters, and that is the band on which the most important foreign
program transmitters are working. Anybody who has not had his taste
of short-wave reception will do well to be initiated with either of these
two dual-band receivers. Model 1043 is illustrated at left, and is a
superheterodyne for foreign and domestic reception. ere are also the
following valuable features: built-in antenna, frequency-calibrated dial,
separale short-wave switch (no plug-in coils). dynamic speaker, figured
walnut cabinet with Agured Oriental overlays And the price of Model 1042
(at right) is only $18.21 net, F.O.B. Sandusky, O. (Shipping weight, 10% 1bs.)
Model 1043, illustrated at left, has an airplane frequency-calibrated and
illuminated dial, and besides can be obtained for battery operation and
32-volt operation It is a superheterodyne of the switch type, covering the
broadcast band and 18 to 55-meter short-wave band. It has automatic
volume controle and tone control. It is for 105-120 v. 50-60 cycle operation.

DIAMOND OF THE

Dual-wave

R i . AR R AIR. Model 1042, in a handsome
Primary power consumption 60 watts; shipping weight, 175 Ibs. et oblong cabinet, I13 inches wide by
PriCE i ciitviienitiostatsionarcevasronasonsaras Sheeeree e 18.80 7, Inches high by 6Va Inches front
Dual-wave DIAMOND OF THE Same as above, except for 25-cycle operation, order Model 1042-25. to back. This covers the broadcast
clﬂd. Mgdel' 1043. t':'m'r_:rs broal;ica;t Net PriCe ...uiieiiuorereinatinretaeiiienaesiseiisosssinassieeisesisnes ... 2027 :ﬂ"d 'at":' =|S°550"‘° SI';;"‘-W“G b;:d
and and afso one_short-wave band, : y switching, 0 meters e
55 to 18 meters. Equipped with au- Mattery model (less batteries). Model 1042-B . 18.80 gt price of the illustrated model Is
tomatic volume controf, manual vol- 32-volt model (for farm lighting plants; a.cfl operation). Model $18.20. The chassis, speaker, tubes
ume controf, airplane [lluminated dial 0% 2 1 0 S e 23.52 may be obtained (complete fess cab-
calibrated In freguencies, tone con- inet), by ordering Model 1042.-CH @
trol, wired and supplied In Gothic §14.97. ~A 220-volt adapter may be
cahllnetmugit'hzoﬁvs't RCA ‘tubes; 'ao;iso o . obtained at ':38‘4: e;tra. T:’le recelver
eycle, -120-volt operation. ode! is a superheterodyne an: provides
1043. net price F.0.B. San- T Y fE B h dTh S splendid resufts both on the broad-
dusky, 0. ......... e $18.80 en earso X e"ence e in ese ets cast band on short waves.

You pay the transportation charges from Sandusky in all instances. You

The factory is at Sandusky, O.. and all prices quoted are F.0.B. factory. ! ! . i
Otherwise shipments will be made by R:«ulwaf'1 Express Agency. In
e

may select what carrier you desire and we will ship according to directions. 1 1
asking for shipment by other means, please add transportation cost to the prices quoted. Express shipments are sent collect for the amount of

the transportation charges. You will get receivers of the very highest type backed by 10 years’ experience in m:\kin(% radio receivers. Remit to New
York office full amount of net prices. If C.O.D. shipment is preferred, send 25% of net prices. Shipment will go C.0.D. for balance, at 2% above

quoted net prices.

GUARANTY RADIO GOODS CO., 145 West 45th Street, New York, N. Y.

" —

i ———
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Braden’s Battery Set
Experimenter Makes Hit with “Trickless”’ Circuit

By Leonard L. Woods
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A five-tube battery-operated superheterodyne as built by John Braden, except that he used a 1A6 inseead of
the 1C6. The set worked very well on his boat, in the clubhouse and elsewhere, getting semi-distant stations

on a short stretch of aerial.

HE majority of the radio audience

finds pleasure in listening to the
broadcast talent of our stations by means
of receivers that are plugged into the
110-volt lighting circuit. This practice is
a most convenient one and is a real im-
provement over the past practice of using
batteries. Accordingly, one is likely to
forget that there are occasions when the
110-volt lighting circuit is absent and an
independent power supply is necessary.
Under these circumstances the dry bat-
tery offers distinct advantages and it is
of use to utilize a circuit with tubes that
can be run economically on dry cells.
Such a circuit is of value in the field, or
on a boat, where power is obtained
through batteries. The diagram at the
head of this article has been tried sand
was found to be true to its expectations.

Tubes Used

The superheterodyne circuit is generally
accepted as the best all-around circuit and
we accordingly start from that point.
Since this set is to be powered from bat-
teries which have the bad habit of losing
their energy after some use and require
replacement after a time, it is important
that this set be economical in its use of
current.

This<involves a limitation in the num-
ber of tubes and for best results consist-
ent with this requirement and effective
output, it was decided to use five tubes:
one r-f stage, onc pentagrid converter,
one i-f stage, one detector and a stage of
audio-frequency amplification.

It was with these notions in mind that
John Braden, of 1131 East 3lst Street,
New York City, set about designing
and constructing such a set. He is now
desirous of proclaiming its virtues to all
of you who feel the need of a set that
will give results despite the abhsence of
an unlimited power supply.

No Tricks Tried

He states that the steady current drain
of such a set is in the neighborhood of
0.75 ampere total, which results in rea-
sonably long life of the battery supply.
Using three 45-volt B batteries connected
in series to furnish the maximum of 135
volts applied to the plates of the tubes,
and two No. 6 (1.5-volt) dry cells with a
suitable dropping resistor in series for
the filaments, the power supply should
not need replacement for six months or
so of average use.

The circuit on this page is the one that
Mr. Braden built and selected as the per-

www.americanradiohistorv.com

It is of course well suited to home use.

manent one, after he had tried other cir-
cuits, like the one printed on the following
page.

He owns a boat on which it is his delight
to cruise in Long Island Sound during the
summer months, and on his boat he got
semi-distant stations with no difficulty what-
ever, using only a short length of wire as
aerial, for instance, tuned in Baltimore,
Cleveland, Boston, etc.

It was at the New York .\thletic Club
that he mused about the accomplishments
of this little receiver, although stating mod-
estly that it was just a standard hookup,
with no tricks or experiments introduced.

“Trick circuits are fine for experimenting,
and I get a lot of fun out of them, but
when you want a small battery set for re-
sults, you have to stick to standard practice,
and that is all I have done,” he said.

Coil Information

The coils used at the radio-frequency
level were of standard commercial manu-
facture, with an inductance of 230 microhen-
ries. On l-inch diameter tubing 127 turns
of No. 32 enamel wire are wound. The
tuning condenser may be from 0.00035 mfd.
to 0.0004 mfd. Then the oscillator has an
inductance of 110 microhenries, and consists

(Continued on next page)
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This type of circuit was not found so suitable, although it too has five tubes. The reasons are set forth in the

of a secondary of 67 turns of No. 32 en-
amel wire. The intermediate coils were
of the mica-dielectric-condenser tuned type.

The volume control is a 15,000-ohm ta-
pered type, with the slow change of re-
sistance at the ground end.

1A6 and 1C6

The plate legs have r-f chokes, the in-
ductance of which is not critical, 10 to 80
millihenries, and while two of the screens
in the tuner have 50,000-ohm Ilimiting re-
sistors, the second detector tube has a re-
sistor of 250,000 ohms in this position. The
detecting efficiency, and particularly ‘the
tone, are better that wav, he found. The
condenser bypassing this resistor should be
as large as practically obtainable, and no
value therefore is shown on the diagram,
but 4 mfd. would not he a bit too large.
Of course if you want to huild the circuit

text.

and haven’t a spare 4-mid. condenser you
can put in a one-mike.

In the diagram of the set he built, the
maximum voltage is not marked or identi-
fied. It is, as stated, 135 volts, and the
post for it is between the two posts marked
67.5 volts.

The 34 tube as the r-f amplifier has a
remote cutoff characteristic. So has the
new pentagrid converter, the 1C6. Original-
ly he used the 1A6. The 1C6 has twice
the emission. This is not so important for
hroadcast-band work, so if vou have a 1A6
vou may substitute that without any changes
in the circuit whatever, except that the
10-ohm rheostat would he set to a position
of slightly more resistance than required for
2-volt establishment for the 1C6. This is
because the filament current for the 1C6
is about twice that of the 1A6. Also this
may be a reason why some would prefer
the TA6, because if economy of current con-
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sumption is an impotrant consideration, as
it would he for use of the set on a boat or
at camp, or even in some homes, then the
1A6 should be selected.

The 34 tube is used as the sole inter-
mediate-frequency amplitier, while the 32
is the seocnd detector, worked in negative-
bias style, with a 6-volt battery furnishing
the bias. The actual bias is the sum of
the battery voltage and the drop in the
rheostat, or 7 volts, as the datum is the
negative filament.

Output Circuit

A minus, B minus and C plus represent
one connection, as shown at right. The
output transformer is such as to suit a mag-
netic speaker—therefore, a speaker that re-
quires no separate excitation, which would
be power-consuming under the circumstances
~and the impedance looking out of the
transformer is around 4,000 ohms.

In the circuit there is used a three-gang
condenser. In a previous circuit a two-
gang condenser was used, and still five tubes
maintained, as there were two audio stages.
It was found that if the fifth tube, so-
called, were used for r-f amplification the
gain was at least as great, and to boot there
was more selectivity, so it was found ad-
visable to build the circuit according to the
first diagram.

The intermediate frequency used was 465
ke, but 175 ke may be used instead, if de-
sired, with no change save that the induct-
ance of the oscillator secondary would be
higher, and is so provided in commercial
coils. An inductance of around 180 micro-
henries will prove satisfactory. The padding
condenser Cp for 465 kc should be adjustable
from 350 to 450 mmid. and for 175 kc ad-
justable from 800 to 1,300 mmfd.

Careful Alignment

“In the alignment of any intermediate
channel extreme care should be taken,” said
Mr. Braden, “but particularly in the case of
a small battery-operated set, as the sensi-
tivity may be reduced 25 per cent. by just
the slightest mistuning of the intermediate
channel.

“Therefore it is imperative to use a signal
generator, and have it set at a weak value
of output, that is, considerable attenuation
introduced, so that the point of exact reso-
nance will be readily deermined. In tuning
the intermediates, first tune the plate circuit
condensers, then the grid circuit condensers,
and never molest the plate-circuit condensers
after the grid-circuit ones have been tuned.”
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Some Audi

Oscillators

Neon Tube Used, Condenser Varied in One
Instance, Resistor in the Other

HE neon lamp makes a sunable audio

oscillator. In fact, it can he made to
oscillate at irequencies in the radio realm,
perhaps to around 100 to 150 kc. But for
audio purposes it 1s easy to get 1t 10 0s-
cillate. All that are necded are a properly
related series circuit, consisting of a re-
sistor and condenser in parallel.  This
method is shown in the two diagrams.
At left a variable condenser is used to
change the frequency. the resistance being
fixed. At right a variable resistor is used
to change the frequency, the condenser
being fixed.

By sclecting suitable constants the audio
range can be covered unicely. With 2
meg., in a circuit across which there were
110 volts of d.c., the 0.0005 mid. capacity
was large enough to reach the lowest fre-
quency desired, but if any one wants to
go lower, he may use a higher capacity
or a higher resistance.

Used as Hour Clock

The circuit at leit stopped oscillating
before the minimum of the condenser ca-
pacity was reached. By that time also,
the oscillation was above the audio range.
When this stoppage takes place 1t is nec-
essary to turn the condenser to Iigher
capacity than that used when stopping oc-
curred, to restore oscillation. So. a small
fixed capacity may be put across the vari-
able, to establish the circuit well below
the highest possible frequency of oscilla-
tion. This may be around 20,000 cycles,
which is a higher frequency than normally
would be used, anyway. [I'hie circuit can
be made to oscillate, if the condenser is
large enough, at a much lower frequenc
than most persons would want, a fraction
of a cvcle a second. There is an upper
limit of frequency, as stated, but perhaps
there is no lower limit. One circuit set
up. and used as an experimental clock.
oscillated once an hour.

The wave form changes as the fre-
quency, or amplitude, changes. The am:
plitude is not constant for all irequencies.
It is more constant with the condenser
across the resistor., as shown, than when
the condenser is across the lamp. Also.
by the circuit method. the intensity of
oscillation is many times larger than if
the condenser is across the lamp. The fre-
quency is only trivially different whether
the condenser is across the lamp or across
the resistor.

One of the “problems” is to couple the
audio circuit to the work circuit. Nor-
mally the neon device would be used as a
source of audio-frequency feed to an
audio amplifier. There will be enough
output for that, and also for coupling to a
radio-frequency oscillator, for purnoses of
providing modulation of various frequen-
cies. There is at least no danger of over-
loading the r-{ generator.

Lamp Current Small

A transformer may be coupled to the
circuit. as shown. A ratio of about 1 to 1
would be satisfactory, and an output
transformer as used with magnetic
speakers would prove all right. If there
is a stepup ratio. the smaller winding
should be in series with the lamp circuit
and the larger one used for the output.

By Jack Tully
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This corresponds

to the pictorial diagram on the immediately preceding pages.

\When a transiormer or earphones are
mecluded. the frequency of generation is
changed a Dbit. Also, the tlatness of the
response curve will depend a good deal on
the transformer and earphone character-
istic. However. the transformer primary
will not sutfer loss of inductance, because
there is no high current through the
primary. The lamp current is exceedingly
small, a few microamperes.

Any type of neon lamp mayv be used
that has no limiting resistor built in. Even
tvpes with the resistor built in can be
made to oscillate. especially if the extra
resistor is made larger than 2 meg. O
cillation may exist with 2 meg. used with
such a lamp, but it is aided when the extra
resistor is large compared to the limiting
resistor, which generally runs from around
100.000 to 250.000 ohms or so, for the usual
voltages. The wattage rating of the lamp
does ngt matter. That is, it mav be of
smallest wattage. The one actually used
is possibly the smallest wattage neon lamp
made. being rated at 1/25 watt. That
would mean 4 microamperes. but the lamp
wattage dissipation in the present use is
much smaller, as by iar the greater drop
is in the limiting resistor.

Frequency Stability

An attenuator mav be included. The
tvpe shown is anv high-resistance poten-
tiometer. 500,000 oluns or more. and the
pointer may be connected to B minus.
This is about as close as one can come {o
a constant-impedance device, using a sim-
ple potentiometer. If the arm is not
grounded the volume may change in re
spect ta center position of the arm. rising
when the arm is moved away irom center
in either direction.

he circuit can be made to work on as
low as 90 volts. and that is a handy volt-
age to obtain from B batteries. The volt-
age changes the frequency, so if any cali-
bration is run. the voltage should be
measured on the basis of that calibration,
the voltmeter left in circuit.

Any device that changes its frequency
considerably due to changes in terminal
voltages is necessarily unstable. and in
that sense the neon-tube oscillator is un-
stable. The corrective is to make the
terminal voltage a constant. Then the
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practical stability is pretty good, but it
depends on the resistor retaining its re-
sistance value, and the usual grid-leak
tvpe of resistor can not be expected to do
that. However, as a trial, an ordinary
2-meg. resistor may be used, and the con-
denser varied.

The variable high resistance will not
keep its resistance, but due to age and use
will change, so the variable may well he
the condenser. Then if one desires to
make a permanent audio oscillator he mav
use a wire-wound resistor. A non-indne
tive type is preferable.

Plotting a Curve

An ordinary dial, reading 0-100, may be
put on the variable condenser, and ear-
phones connected across the output. For
@4 start, known frequencies may be com-
pared by ear for purposes of calibration.
One method is to connect the a-c line to
the feld of a dvnamic speaker and hear
the 60-cycle hum. The resonances at 60,
120, 180. 240, etc, cycles will be heard
plainly, and the curve may be plotted ac-
cordingly, the ear acting as detector,

better way would be to put the line
frequency. a small voltage value thereof,
mto an harmonic-producing vacuum tube,
such as one hooked up in grid-leak-con-
denser fashion. Then the line frequency
may be weakly coupled to the output of
the neon device. as by small capacity. and
the phones placed in series with the B
batterv. Harmonics are detected by lie-
tenming.

In whatever position the phones are
incll}ded during calibration, they must be
retained when the calibration curve is
consulted, unless thev are replaced by an
equal impedance. Mere substitution of a
resistor equal to the d-c resistance of the
phones is not enough.

Audio frequencies may be obtained from
hroadcasting stations, by picking up a
station verv weakly in a receiver, as by
using a short antenna, or a small con
denser in series with any antenna. and
heating an harmonic of an oscillator of
the signal-generator tvpe, except that the
r-f oscillator should have no modulation.
and should he d-c operated. or. the equiv-

(Continued on nevt page)
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alent, have a well-filtered a-c supply. A-c
on the plate will not do in this instance.

Stations Used

Suppose one has an oscillator of the
low radio-frequency type and beats the
sixth harmonic of 95 kc with a station
frequency of 570 kc. Then if one turns
the receiver to pick up a station on 60U
ke, leaving the signal generator undis-
turbed, there will be a beat heard here,
too, because the seventh harmonic of 95
ke is 005 ke, and the beat of this seventh
harmonic is 1 k¢ removed from 660 kc, so
what is heard is 1,000 cycles, and this may
be used as a basis. So, by selecting other
stations, and other harmonics o.f other
generator fundamentals, local stations be-
ing used as standards, the audio tones can
be computed.

It is necessary almost completely to re-
move the modulation of the station car-
rier, but weak coupling accomplishes this
sufticiently. The beat then can be heard
even if the program is inaudible. So it
is perhaps well first to get the station
tuned in, using stronger antenna coupling,
then reduce the coupling until the station
can not be heard, and then pick up the
beat with an harmonic of the unmodulated
oscillator.

Of course some may have friends who
possess a beat frequency oscillator and
will resort to the honored practice of bor-
rowing this, for purposes of comparison
and calibration. Others, with musncq._l
training, can get a gretty good approxi-
mation by ear, although that is never
quite reliable, no matter how expert one
may consider himself to be. Another
method is to use a tuning fork, particu-
larly one of a relatively low audio fre-
quency, and have it driven by a vacuum
tube that produces harmonics.

Tube for Measurement

The usual comparative method is to put
both the output of the circuit to be cali-
brated, and the source of the frequency
standard, into a vacuum tube, and measure
the plate current. When the needle shows
maximum deflection the frequency of the
unknown is equal to the frequency of the
known. In some hookups the maximum
deflection means minimum current, in
others it means maximum current. For
leak-condenser operation of the vacuum
tube the need! swings toward low rcadings
for resonance, for self-bias or fixed bias
by the method that omits leak and con-
denser the needle swings the other way.

Metropolitan Opera
On Air Christmas Eve

A new sponsor, a pharmaceutical con-
cern, will put up not much less than
$400,000 for the privilege of attaching its
name and credit to the broadcasts of the
Metropolitan Opera Company this sea-
son. The programs will continue for the
opera season and will be sent over a
coast-to-coast chain.

Better acoustical results are expected
this year, in view of the improvement in
microphones. A bullet-type microphone,
combining the features of the velocity or
ribbon type, and the dynamic type, will
be used. It has a semi-focusing effect
that subdues background noises.

The first air performance this yecar will
be on Christmas Eve, and the program
will be sent out by the National Broad-
casting Company. This is the most ex-
pensive sponsored broadcast. Last year
another company paid $375000 to gain
commercial benefit from the broadcasts.
The cost depends considerably on the
number of stations used.

NTERIFERENCE is of three geuneral

sorts: (1) due to stations overlipping
or beating, or to insuthicient selectivity in
the receiver even if the stations are not
close enough together to beat; (2), radio-
frequency static; (3), audio-frequency
static.

Static may be considered as stray pulses
originated by nature or by man, especial-
ly in his use¢ of rotating devices. In
general, static may be defined simply as
noise. The frequencies are heterogeneous.
A motor may be sparking, an ignition
coil may be exciting the ether for hun-
dreds of yards, a vibrator or an X-ray
machine may be grinding out its inter-
ference to radio. And then there are the
mysterious factors called line noises,
which somechow become classied as
audio-frequency or acoustical interference,
although there must have been a great
deal of misconception concerning these
in the past. It has seldom been truc
that doing something to the line at the
connection to the receiver plug helped
much, that is, in an acoustical sense.

An Aspect of the Line

Consider the line for what it is, a con-
ductor of the energy supplied by the
power company. If any acoustical inter-
ference were communicated to the re-
ceiver certainly the hum of the line would
he heard. The receiver itself has filter
circuits that reduce the hum frequency
to something like 5 per cent. of its origi-
nal value. Higher audio Irequencies,
such as are heard as interference, would
be trapped out practically completely.

Radio frequencies, however, are not
foreign to the line. Surely the line is a
ratable antenna. It has capacity and in-
ductance, the prime requisites, and it even
has radiation resistance. Therefore it is
quite possible for the line to be a source
ol interference, not so much as a con-
ductor of noises in the audio-frequency
region, but as a system close to ground,
where the radio-frequency voltages that
are noise-modulated abound, and so the
line becomes a transmitting antenna.
As a receiving antenna at the set end the
line cord may be considered dead because
grounded. There is no radio-frequency
voltage at the chassis. The r-f current
may be enormous, but the voltage is what
counts, and is practically zero.

Therefore it is not ridiculous to con-
sider having the line cord shielded and
shield grounded, so that radio-frequency
interference conducted along the antenna
formed by the line wiring is not radiated
in the room where the leadin is brought
to the set. The grounded cable method
is practically standard for the submerged
wiring, to wit, the use of BX cable, but
when one connects a line cord from set
to outlet he does not resort to shielding,
so may invite some trouble.

Mercury-Vapor Rectifiers

The B filter and rectifier may be con-
sidered as shorting radio-frequency inter-
ference introduced into them. It is true,
of course, that there can be some pick-
up by the B rectifier, so that it will act
as a detector of radio waves, but the
output is shorted. What does happen
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Killing O
A New Viewpoint Looki
Serious Impedime

By Harvey

in the rectifier sometimes is that an oscil-
lation 1s set up, and radiation takes place
from the tube through the static field,
hence the rectitier may act as a trigger
to start similar oscillations in other
tubes in the set, or produce a gurgling
noise, as with the 82 and 83 tubes. How-
ever, this vice is recognized and is cor-
rected by the insertion of radio-frequency
chokes, one in each plate leg, inductance
about | millihenry. The tube then does
not become a relaxation oscillator or any
other kind of an oscillator, and reception
is quiet. Indeed, the mercury-vapor
tubes are quieter in operation than the
80 or the 25Z5.

As is well known, the mercury-vapor
tubes have a negative resistance charac-
teristic, meaning that the current de-
creases as the voltage increases, hence the
danger of oscillation.

When there is radio-irequency voltage
in the line cord that acts as a transmit-
ting antenna, it is possible to trap it out
soniewhat by insertion of radio-frequency
filtration in the line. This method is
shown in the diagram. The coils are
wound on separate cores and are not in-
ductively related to one another. The
filter capacities need not be as high as
shown.

“Feeding Through the Line”

Obviously if the line cord acts as an
antenna, the place to put such a filter is
at that point where the grounded cover-
ing of the line wires ceases and the re-
ceiver’s a-¢ cord connects. This means
that the filter should be between the out-
let and the plug of the line cord. It is
well to have the filter in a shielded con-
tainer and ground the shicld, also shield
the line cord and ground that shield.

Particularly if the recciver is very
sensitive does the radiation, or really re-
radiation, from the a-c cable of the set
cause trouble. The fact that this line is
a radiating antenna was ascertained when
the trouble of “ieeding through the line”
was experienced with some signal gen-
erators.

How can a radio frequency feed
through the line and get anywhere into
the set through a power transformer, for
instance? The capacity in the trans-
former is enough for bypassing purposes.
Besides, the audio filter is there, too, the
hum-squelching circuit, for if hum of 60
or 120 cycles is filtered out, whv not the
far higher frequencies of radio?

Easy Proof

It became quite obvious, after some
experiments, that the oscillation from
the generator did not “feed through the
line,”” in the sense that the oscillation is
backed into the set through the power
transformer and B filter, but it is true
that the a-c cable acts as a transmitting
antenna. The proof is easy. When the
aerial is removed from the receiver noth-
ing from the generator can be heard in
the set. When the aerial is restored, the
feeding through is restored. Therefore
the receiving aerial is picking up the
radiation from the unintentional trans-
mitting aerial.

Hence the method of shielding the a-c
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pacity, or simply by physically shortening
the aerial.

Purposeful Mismatch

When the capacity is small the higher
radio frequencies are favored by the con-
denser effect of the antenna, because the
impedance is suitable for these higher
frequencies, and a mismatch for the lower
and interfering ones.

The type of noise being discussed, re-
ferring to origins from rotating devices
particularly, and these are the most
troublesome, does not as a rule fare well
in conjunction with any tuned circuit.
The impedance of a tuned circuit is right

% Sertes
' Ant Cond.
O O
Set |
70 sef

Shielding the a-c cord and grounding the shield helps to reduce noise caused by pickup by this cable, and re-
radiated to the leadin. . A series antenna condenser helps, and should be of small capacity, or the physical length

cable is suggested for stopping noise front
coming in, noise here meaning radio-
frequency voltages that are modulated
by heterogeneous sound that the receiver
picks up as r.f. and amplifies as such,
detects and then amplifies as mere noise,
that is, audio values.

The motor interference is particularly
obnoxious, sounding like that type the
amateurs call “hash.” How anything
revolving at a slow speed, compared to
radio frequencies, can generate radio fre-
quencies, may seem mystifying, but the
emanations from sparking and the like
are of all sorts of frequencies, most of
which die down quickly, except for one
radio frequency, which becomes the
strong interfering carrier.

It is interesting to measure the fre-
quency of the interference. Usually it
will be found to be of a low value of
radio frequency. If one has a frequency-
calibrated receiver, including a receiver
for which one has calibrated his own
tuning curve, the frequency of the in-
terference mayv be measured as the fre-
quency differences between consecutive
points on the receiver dial where the
noise is heard. That is, the noise is
tuned in as if it were a station, and re-
peats itself along the dial, growing
weaker and weaker as the frequency to
which the receiver is tuned is increased.
This gives us an idea that harmonics
have something to do with the trouble.

Use of Wave Trap

Suppose the noise is heard at 550 ke,
again at 600 kc, again at 650 ke, again
at 700 ke, ctc. Any one difference will
measure the frequency of the interfer-
ence carrier. This frequency is 50 kc.
1f one has not much faith in the accuracy
of the calibration of the receiver, he may
register the frequency at the lowest ex-
treme of the receiver, count the number
of responses due to the noise, note the
highest frequency at which the noise is
plainly heard, and striking the difference
between these two extreme frequencies,
divide the difference by 1 less than the
total number of responses counted. The
answer will be the frequency of the inter-
ference.

It then becomes practical to instal a
wave trap in the antenna circuit tuned
to just that frequency, and either trap
out that frequency entirely, which close
tuning of the trap will do, or reduce the
noise very materially. It may be pos-

of the aerial may be reduced.

sible to eradicate it entirely, or have the
reduction apply all along the line, almost
to the noise-disappearing point.

Author’s Theory

This would tend to confirm a theory
of the author’s that much of this inter-
ference is due to a single carrier of low
radio frequency being brought in with
much strength and intensity, the repeat
points of interference when tuning
through the dial scale being due not to
the generation of harmonics by the inter-
ference device—for there is no reason to
assume that the harmonic relationship
originates there—but due to the receiver
itself generating the harmonics.

The shock excitation of the first tube
is enough to do the trick. The resultant
harmonics then become subject to tuning,
amplification, etc., in the subsequent cas-
cade of the receiver the same as would
any other input. This theory has been
given some test attention and has been
found not to be unwarranted, to say the
least.

Lessened Input

Since it has been found that noise
carriers are most productive at lower
levels than the aerial, it follows that the
leadin  will be troublesome, unless
shiclded. This shielding may consist of
the use of shielded wire, shield grounded,
but the insulation between the conductor
and the wire must be thick to reduce the
loss to ground due to the capacity effect,
or a transmission line may be used, the
theory of which is that crossed wires,
or parallel tuned wires, neutralize the
pickup. The crossed wires are familiar
in the transposition-block system. The
tuned wires are familiar to hams as the
Zepp antenna, where the feed to antenna
proper is through a series condenser, and
an equal series capacity is in series with
the ncutralizing feed. At top the neu-
tralizing feed is simply connected to one
side of an insulator. the other side of
which goes to one terminal of the aerial.
At bottom both wires are connected to
an r-f output transformer.

It will he found that as the input to
the set is reduced that the noise is re-
duced. This tends to confirm the origin
of noise to a considerable extent on low
radio-frequency carriers, for practically
all reduction of input spells reduced an-
tenna capacity, the equivalent of intro-
ducing a series capacity. This may be
done bv actually introducing such a ca-
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for the frequency of resonance, and as
this is not the frequency of the inter-
ference, unless by an harmonic order and
quite by accident, when a station is tuned
in this type of noise sufiers reclative abate-
ment. Then there is another help, the
strength of the signal heard from the
station improves the ratio of signal to
noise. After all, it is the ratio that is de-
sired to be built up. Lessened input can
be tolerated on the basis of quiet and
enjovable reception resulting.

Suppose that a motor originates a noise
carrier, and that the first tube is shock-
excited, generates harmonics, and some
of these harmonics fall at frequencies
equal to those of local stations, Now
we have a more baffling case.

Beat Interference

First, if we have killed off the pickup
from the leadin, and if we have reduced
the input so that the higher radio frequen-
cies are favored, which means the sta-
tions get a break, we have built up the
relative value of the signal from the sta-
tion compared to the noise, and still
might well enjoy the program. If also
we have trapped out enough of the inter-
ference carrier, despite its low frequency,
we can safeguard the first tube from
shock, avoid the harmonics, at least the
serious effects thereof, and go blissfully
about our pleasant business of listening
to a program in comfort.

As to interference caused by stations

‘beating, if this is due to stations on ad-

joining channels overlapping, there is
no remedy save to cut in a tone filter to
remove the frequency of the interference
from the speaker output. This filter may
be anywhere in the audio circuit. Other-
wise, if the receiver is not selective
enough, and the stations really do not
beat, but their programs come in to-
gether, the remedy is to make the re-
ceiver more selective. A variablv tunable
wave trap will get rid of the interferer.
This tvpe of trap, the rejector model,
must be loosely coupled to the antenna,
and is very selective and effective. If at
one position of the trap the interference
is killed off, while at another the desired
station is made louder, the trap is too
closely coupled. The slightest possible
coupling, let us say, is just about right.
The object of the trap is to reject, this
time, and not accept, so reduce the coup-
ling. One turn of wire around the an-
tenna binding post may be strong coup-
ling from this viewpoint.
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Checking Ham Waves
Frequency Meter Has Voltage Control
for Constancy
By Russell H. DeJonge
WS8DIB, Zeeland, Mich. T
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FIG. 3

a-c operation, at right for battery or other external voltage

supply. At right, a typical calibration curve.

S INCE government regulations require
an amateur to operate within certain
limits, or in certain bands of frequencies,
adequate and reliable frequency-checking
equipment must be possessed by the ama-
teur. The regulations require that hefore
each transmission. no matter of how
short a duration, the operator must check
his frequency and see that he is positively
within the band of frequencies allotted to
amateur radio.

Not because miy transmitter needs such
checking equipment but because the regu-
lations require frequency-checking equip-
ment have I constructed the checking
apparatus in conjunction with my trans-
mitter, W8DIB. Mine is a crystal-con-
trolled, temperature-regulated transmitter
which maintains a frequency more con-
stant than any frequency which does not
utilize temperature control.

The frequency meter I built is an elec-
tron-coupled, shielded oscillator with out-
put fed either to an audio-frequency am-
plifier or directly to a pair of headphones.
The circuit is the one shown in Fig. 2.
It has a 78 tube which is a radio-frequency
pentode.

Battery or A.C. Operation

I have drawn two circuits. One ob-
tains its A and B voltages externally for
amateurs who do not have available the
alternating current but instead use B and
A batteries. However, I use this circuit
and derive my power irom a power pack
which supplies the correct voltages. The
fundamental frequency meter circuit is
identical in both instances. The differ-
ence concerns only the power source.

Since only the alternating-current
model uses a power unit [ shall first
describe its functions. The power line
is fed through a switch to the filament
and rectifier circuits as can be seen in
Fig. 1. No power transformer is used
in this unit. The filaments are excited
by the part of the line voltage dropped
across them. The excess voltage is “lost”
in the series resistor. The tvpe 25Z5 tube
is incorporated as a rectifier, of the volt-
age-doubling type when it is used in the

accompanying circuit. The condensers
are all of the 8 mifd. high-voltage type.
After the voltage is “doubled” and rec-
tified it is filtered by means of the choke
and condenser method,

The voltage in this circuit varies di-
rectly with the line voltage, which in
some instances varies 10 per cent. This
would make the frequency meter very
inaccurate, because the frequency read
varies according to the potential applied
to the plate circuit. To compensate for
this variation | have inserted a manual
stability control which can and must be
adjusted to a certain value read on the
voltmeter inserted across the plate cir-
cuit. \When this value, generally 150
volts, is kept constant the frequency sta-
bility 1s good.

Plug-in Coil Used

Now as to the frequency meter in de-
rail. It uses a tube-base diameter plug-in
coil of 44 turns of No. 30 enamel wire.
The variable condeuser is of the straight-
frequency line type counsisting of three
plates. A type 78 super-control radio-
frequency pentode is incorporated in an
electron-coupled oscillator circuit. The
entire unit is shielded with thick alumi-
num or copper.

If the unit is turned on, when the
transmitter is emitting a signal no noise
or interference should be heard in the
output device which might be either head-
phones or a speaker with its associated
amplifier.

Then the condenser is varied until at
one point a clear signal or whistle is
heard. Upon further turning the con-
denser, a point is reached where the sig-
nal drops in pitch to about 500 cycles
and then begins to get higher again, as
tuning is- continued. At the position of
the lowest pitch the signal is resonant
with the signal of the traunsmitter. The
dial setting is read and the frequency is
computed from the frequency conversion
graph which is drawn according to the
following procedure.

A station whose frequency is known,
preferably a marker or standard fre-
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quency station, is tuned in on a short-
wave receiver. The frequency meter is
tuned until its signal beats with the car-
rier being received by the set. This read-
ing is marked, as well as readings of
several other stations throughout the
band. When several of these points are
located a calibration curve can be drawn,
the limits of the band carefully marked
so one may keep his rig in the amateur
band as required by the Government. A
typical calibration curve for the frequency
meter is given in figure three.

Other Uses of Device

In order that this frequency meter may
be used in other bands or at other fre-
quencies than the ones in the 80-meter
band I have also listed other frequencies
which this oscillator or frequency meter
is calibrated for, without the add.tion of
any parts.

The frequency meter is handy in lo-
cating stations on a schedule at a certain
frequency by the same procedure. Let
us take a typical example. Let us say
you have a schedule with \W8DB on 3883
ke. You set the meter at 3833 according
to the curve. Next turn the transmitter
on and adjust the master oscillator to
3883 if vou desire to work at this fre-
quency. Adjust the receiver to 3883 too.

Shut your frequencv meter off and
stand by for him at the specified time
or if vou prefer you might give him a
call hecause he might be listening for
you to call first.

British Use ];iﬂ;erent
Technical Radio Terms

\When a Britisher speaks of a valve
he means just what we mean when we
say a vacuum tube. Also when he refers
to an accumulator he is talking about a
storage battery. The use of high-tension
and low-tension to distinguish high volt-
age and low voltage is also the rule in
England, so much so that H. T. and
tL. ;l‘ appear in a great deal of technical
ext.
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Repetition of a Scale
For Higher Frequencies for Any Tuning

By Herman Bernard
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PERSONS who build their own signal
generators find it easy enough to cali-
brate the intermediate frequencies, and
the broadcast band, using methods de-
scribed in the September 15th, 22d and
20th issues of Radio World, but per-
haps encounter some difficulty in short
waves, for fundamental calibration.
Therefore it strikes them that some
method should be practical whereby the
calibration run for the low-frequency
scale might be used for high frequencics.
This can be accomplished, and has been
tried up to about 5 mgc. The fundamen-
tals of the two low-frequency bands were

“tolied by 10.

When a tuning condenser is worked
across a coil there is developed a fre-
quency ratio. This is equal to the maxi-
mum frequency divided by the minimum
frequency. Say that the maximum is
500 ke and the minimum is 250 kc. Then
the frequency ratio is 2. Also the capacity
ratio can be computed, for it is the square
of the frequency ratio. Hence in this in-
stance the capacity ratio is 4. Also we
can find out the descending or ascending
order of inductances required for known
frequency or capacity ratios.

Required Inductance Ratios

If the inductance for the band from
500 to 250 kc is 400 microhenries, then
the inductance for the next higher fre-
quency band is 400-4 or 100 microhenries,
and for a next lower band, 125 to 230 ke,
the required inductance would be four
times that for the previous band. Hence
for next succeeding lower band mulptily
the inductance for the present band by
the capacity ratio. For next succeeding
higher frequency band, where the induct-
ance for a present band is known, divide

the known inductance by the capacity
ratio. ) )
While this information is valuable as

a guide, it is not practically conclusive.
Standard precautions do not permit the
use of the entire spectrum of frequencies
that a condenser may tune through, when
connected to a coil. For mstance, sup-
pose an airplane dial is used that has
readings on upper and lower semi-circles.
There must be a little separation between
the upper and lower arcs, on the same

scales only are used for 54 kc to 30 mgc.

circumference, otherwise their joining at
the terminals would prove confusing.
Moreover, the capacity change right near
hboth ends of the condenser is usually
erratic. At the high-capacity exireme this
is due to the “end effect” whereby not all
oi the rotor is completely engaged in the
stator, and at the low-capacity extreme
wiring capacities become strongly effec-
tive at high frequencies, if the condenser
is calibrated to its very terminal, and be-
sides if an oscillator is built, it may be-
come a bit wobbly in this region.

The Critical Frequency Ratio

In practice, therefore, not the full
sweep i1s used. However, assuming a con-
denser of 0.0035 to 0.0004 or so mmfid, a
frequency ratio of 3.5 is easily obtainable,
if there is no trimmer or only a small
trimnier.

We may select a low-frequency range
on two bases: first that the lowest fre-
quency will be low enough for all present
needs. and all {uture needs, so far as a
seeing eye can judge the future; second,
that the terminal frequencies. and ratio,
be such as to enable us to build succeed-
ingly smaller coils to track the calibra-
tion of two low-frequency bands. All
may be done handsomely as follows :

First, determine that critical ratio will
enable the introduction of a decimal sys-
tem, then select the lowest frequency and
have the coil of the right inductance to
strike that lowest frequency with not
quite all the condenser capacity in use.
The critical ratio—critical only in a ma-
thematical sense—is 3.1485. Since we shall
desire to multiply the impending scale by
10 later on, let us select a critical fre-
quency that will suit the purpose. Now,
50 ke is 1/10 of the lowest broadcast
frequency. So we select 54 kc as the ter-
mina! frequency. Later on we shall mul-
tiply by 10 to have the desired 340.

Application of Method

As stated, the critical ratio has been
determined, therefore apply it. The low-
frequency exireme, a bit less than maxi-
mum condenser capacity considered, is 54
ke, so, applying the critical ratio, the
high-frequency extreme of this band
would be 3.1485 x 54 or 170 kec.
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We bear in mind that the first scale,
which is now assumed calibrated, goes be-
yond 170 kc sufficiently for overlap pur-
poses, and therefore we may start the
second scale at 170 kc and, applying the
critical ratio 3.1765 we obtain the other
terminal frequency as 540 kc. We notice
that the high-frequency end of this band
is ten times as high in frequency as the
low-frequency end of the first band, while
the low-frequency end of one band equals
the high-frequency end of the other.
Thus, we first obtained 54 to 170 kc, and
now we have 170 to 540 kc, since we need
calibrate only up to the desired frequen-
cv. 540 ke.

We have 54 to 170 kc calibrated, also
170 to 540 calibrated, and we are readv to
start with the broadcast band.

Select the Right Coils

All we need do is put in the right coil,
and compensate for capacity, and we may
read the extremely low-frequency band,
54 to 170 kc, and multiply the reading by
10, using the same calibration, for 540 to
1,700 kc. Likewise, having finished with
the broadcast band, with a terminal fre-
quency of 1,700 k¢, we may start with
the intermediate short-wave band, 1,700
to 5,400 ke, this time multiplying the sec-
aond scale by 10, and if we wanted to con-
+ nue using the same scales, introducing
factors of 100, we could put in the cor-
rect coil and compensating capacity for
5,400 to 17,000 kc, and the correct coil for
17,000 to 54,000 kc (17 to 54 mgc). It is
doubtful if there would be any oscillation
much above 30 mgc, but at least the coils
can be selected properly, so that the pre-
vious scales would be tracked by the gen-
erator, to the extinction frequency, within
the 1 per cent average accuracy of the
generator.

So it can be seen that the decimal sys-
tem works out, yielding coverage from 54
kc to 54 mgc, at least on paper. The sys-
tem has been authenticated up to 5,400
ke, but not doubt could be practically ap-
plied farther. The broadcast fundamen-
tals tracked the lower frequency scale to
1 per cent., and the intermediate short-
wave fundamentals tracked. the -second
lower fundamental scale even better than

(Continued on next page)
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The lower frequency tuning curve, using a 404 mmfd. variable condenser and a total secondary inductance
The calibration was registered on a dial, 54 to 170 kec.

of 22.5 millihenries.

that. The only problem that arises, as-
suming no intention of trying to get oscil-
lation at frequencies higher than those
readily generated by the tube, is one of
accuracy, and that necessitates accurate
inductance selection, and capacity com-
pensation, rather than any special regard
for the vagaries of tuning at the higher
frequencies.

Contracting the Ratio

That these vagaries exist is well known.
The ratio changes a bit. But the change
is small, compared to the practical ac-
curacy obtainable. Thus 1 per cent. ac-
curacy in the lowest-frequency band
might mean 1 kc difference, whereas
when the calibration for this band is mul-
tiplied by 100, to read around 10 mgc, the
frequency difference allowable between
generator and its calibration is 100 mgec.
Within this limit the grid phase shift and
other such considerations need not be
taken into account.

The practical case will be worked out
on a two-scale basis to 30 mgc. However,
some may desire to give attention to the
fact that as the frequencies increase the
crowding increases, or the frequency dif-
ference for a linear equality on one scale
becomes ten times as great, and possibly
a hundred times as great, and some con-
cession might be made.

The method of reduction may be either
of introducing a series or a parallel ca-
pacity in the tuned circuit, or a combina-
tion of series and parallel capacity, but
the parallel capacity method is preferable
for two reasons: first, that the capacity is
obtainable from the tube, in a permanent
and reliable form, and is in vacuum; sec-
ond, that at the very frequencies where
the amplitude of the generation tends to
decline, the method that adds to the ca-

pacity also adds to the trans-conductance,
for the method consists of cumulatively
using an otherwise disregarded grid of
the tube.

Capacity Increased

Experiment proved that if the penta-
grid converter tube, e.g., the 6A7, has
Grid No. 1 used for oscillator grid, Grid
No. 2 for oscillator plate, screen for ef-
fective plate, and conventional plate for
electron-coupled output, the normal am-
plifier control grid No. 4 connected to
ground, the suppressor being an equiva-

lent capacity neutralizer.  But if Grid
No. 4 is tied to Grid No. 1, the in-
crease in capacity is substantial. The

ratio declined from an actual one of 3.6
in an experimental hookup, to one of 2.6,
and as reduced ratio was desired for fre-
quencies above S5 mgc., switching on this
amplifier grid served the purpose admir-
ably.

We may compute what the difference in
capacity amounts to, since we have
known ratios, and it so happens we know
the maximum capacity of the condenser
alone (404 mmid.). The minimum capacity
of the condenser is not known, but a
value of 20 mmifd. will be assigned to it.

From 12 to 46

Taking the example of the ratio of 3.6
to 1, the known (and one estimated)
values are: frequency ratio, 3.6, capacity
ratio, 13, closely, condenser minimum, 20
mmfd. If the capacity due to the tube,
wiring, adjacency of coils to metal, etc.s
is Cx, then we have its value from the
relationship:

4044-Cx

— =13
Cx--20

WWW.americanradiohistorv.com

4044Cx = 13 Cx-4-260
12Cx = 144
Cx = 12 mmfid.

This capacity included the tube capacity
which capacity alone could be read from
a tube manual, but we are trying to find
out certain facts for ourselves.

Now we connect the amplifier grid (No.
4) to the oscillator control grid (No. 1),
and we find that we get a frequency ratio
of 26. This is a capacity ratio of 6.76.
Now we can solve for Cx, the total cir-
cuit capacity, including tube, etc.:

Cx 4+ 20
Cx = 46 mmfid.

So the grid connection changed the cir-
cuit capacity from 12 to 46 mmfid., and all
the change took place in the tube capac-
1ty.

Now for all-wave generator purposes
we may write down the frequencies as
follows:

Calibration A, 54 to 170 k¢, and 540 to
1,700 ke.

Calibration B, 170 to 540 ke, and 1,700
to 5,400 kc.

For continued use of the same scales
multiply A by 10, B by 10, A by 100 and
B by 100 or add two new calibrations as
follows :

Calibration C, 5,000 to 13,000 kec.

Calibration D, 13,000 to 33,800 kec.

Frequency and Wavelength

In other words, the system goes down
to 9 meters, if the two high-frequency
ranges are independently calibrated and
scaled. There is a bit of overlap obtain-
able between.the 13,000 kc terminals due
to the actual ratio being just a trifle
higher than 2.6.
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Thus we have provided four different
calibrations applicable to six bands, and
for certain types of dials, or for any cali-
bration curves, the equivalent wavelength
values may be inscribed in meters, so that
determinations may be made in frequen-
cies in kilocycles (or by dividing a result
by 1,000, frequencies in megacycles), and
also in wavelengths in meters. Ilor the
two scales used twice, only two metrical
equivalents are used, onc for each, and
when a read frequency is to be multi-
plid by 10, a read wavelength is to be
divided by 10 because as the frequency
is higher the wavelength is proportionate-
ly lower.

Coil and Condenser Data

The coil used for the inductance values
stated in the captions under the curves
were honeycombs, and the condenser was
one manufactured by General Instrument
Conmipany, maximum capacity 404 mmid,
trimmer omitted. For the 54 to 170 kc
and 170 to 540 kc fundamental ranges no
trimmer ahsolutely was necessary, but
two pieces of insulated flexible wire at-
tached to grid index of the switch, and
line, respectively, about 1 inch long each,
twisted together, were included perma-
nently. This capacity applies to all
bands. This was included simply to have
a small capacity adjustment for a high-
frequency setting in the lower-frequency
band. No extra adjustment was made
for 170 to 540 ke.

However, when the broadcast band coil
is used, extra capacity is necessary, be-
cause the distributed capacity of the far
fewer turns is less, if this coil is a honey-
comb, as it miay be. The same syvstem
is used, of twisting two pieces of in-
sulated wire together, about 3.5 inches

curve is for the effective plotting, 170 to 540 kc.

: +—1 o [ R ol =
&0 66 7 T8 84 330 % /0L /08 /4

millihenries.

of wirc for each being necessary, and
again adjustment made at a high fre-
quency, say, 1,400 to 1,500 kc. This ca-
pacity is across this coil alone. The
more the wire is twisted together the
oreater the capacity. [xcess wire may
be snipped off.

Capacity Sealed

This improvised type of condenser for
trimming stays put, and it is practical to
put one on each coil at no expense. The
capacity is made permanent by using a
little sealing wax or “liquid solder” to
hold the wires in place. Also the in-
sulation will not slide if adhesive is thus

put omn.

While a particular condenser of not al-
together usual capacity was used, ap-
proximately the same calibration will

hold for similar condensers that have a
midline characteristic. The wusual so-
called 0.00035 mfd. condenser has a ca-
pacity of around 0.000375 mfd., and there
is enough leeway to reach the low-fre-
quency extremes of both calibrated bands
even if some other condenser of this
general type is substituted. Any trim-
mer that is on the condenser itself should
he removed, particularly as it is of the
compression type, and may not hold its
capacity.

Two-Scale Model

In the circuit diagram two take-offs
are shown, one for audio frequencies,
the other for radio frequencies. For a
variety of audio frequencies the condenser
across the neon lamp modulator’s fixed
limiting resistor may be a 0.0005 mfd.
variable. This feature may not be de-

www.americanradiohistorv.com
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The same condenser is used. The inductance is 2.2

sired generally, so a fixed condenser

would be substituted.
High-Frequency Option

Also, the diagram is so constructed that
the final two bands would be subjected
to reduced ratio of tuning, requiring
a separate calibration. This method is
shown simply for those who want to
follow it. A commercial model oscillator
uses the grounded connection perma-
nently for Grid No. 4, hence only a two-
deck, six-position switch is neceded, in-
stead of a three-deck six-position switch
as shown in the diagram:

And then of course the two scales are
followed for all bands. Multiply one
after another by 10 in the first instance
and by 100 in the second instance. Also.
besides frequencies in kilocycles, wave-
lengths in meters arc a part of the air-
plane-dial calibration, so results may be
obtained either in wavelengths or fre-
quencies, and all on fundamentals.

Condensers for Filtration

Sometimes filtration is greatly im-
proved if, when the circuit has electro-
lvtic condensers in the B rectifier filter,
a paper-dielectric condenser is put in
paralle! with the electrolytic next to the
rectifier. Also. at the end of the rectifier
filter it is advisable to put a mica dielec-
tric condenser, or, failing in that, a paper
one, of as high a capacity as practical.
since sometimes the electrolvtics do not
present a sufficiently low impedance to
the radio-frequency currents. \When this
is true, some r.f. may get into the rec-
tifier tube and cause odd noises in a
receiver.
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“SAFETY-FIRST

Regenerative Detector, Audio Stage,

IVEN a certain task to do in work-

ing out a circuit, a designer will go
about it much as if it were entirely new,
although it may be more than ten years
old. The reason is that he has to build
up a background of proven performance
for what he shall offer to his employer,
and he has to search only his own ex-
perience.

True, he may be guided a great deal by
what is in the back of his head, based
on what others have learned, which to
him is theoretical information, and also
it may be true that what he turns out
is pretty much the same as what others
have been turning out recently. Never-
theless, when he has finished and says,
“This circuit works well,” Iie has fulfilled
his mission and has satisfied a want.

A slipup on just the smallest item—
smallest from one viewpoint—may prove
serious indeed. Those who endeavor to
build the device may experience trouble.
Well, the present circuit is familiar
enough, but it has been investigated prac-
tically just as if it were the newest heav-
en-born idea, and it may Dbe followed
with safety.

Novelty or Performance?

Not only is the circuit a regenerative
detector, audio amplifier and rectifier for
a-c and d-c operation, for short-wave
reception, but fundamentally it goes back
to the earliest days of radio, despite the
newer type tubes and some refinements
that late practices make possible. [t is
a familiar friend, but I wonder how
many prospective builders are more in
terested in circuit novelty than in per
formance? And how many are ready to
string along with pretty theory for
short-wave practice? [For short waves
the rule is: the simpler the better, the
older the safer.

There are certain platitudes that have
to be recorded as a matter of tradition.
One is that the greatest economy of ini-
tial cost, upkeep and life attach to the
regenerative detector for short waves.
Another is that the series antenna con-
denser is of inestimable importance. Its
correct setting permits regeneration
where otherwise this great and impera-
tive aid would be missing. Another is
that the regeneration control is not criti-
cal, and the fourth is that some locals
can be heard on the speaker with con-
tented volume.

Well, the statement that the regenera-
tion control is not critical is entirely un-
true, platitude though it may have become
in the technique of presenting circuit
patterns. That one about adequate
speaker reception on two effective re-
ceiving tubes is another one of those
things. Let us get down to the few words
that have to be said about such a circuit
as this.

Layout is Important

One is that the parts layout is of some
consequence, hence by presenting a pic-
torial diagram, with the perspective of
the most important view, we offer the
simplest method of permitting the con-
structor to follow this pattern. He may
fix up his own panels and other things

By Edw¢

|

/ _

REAR View

to subscribe to these physical conditions.
Or he might want to buy a commercial
kit—to be honest about it—that is offered
under the name of the Federal Short-
Wave Kit.

Lo spend any real money for the few,
simple and uncostly parts necessary to
build this receiver would be a mistake.
I don’t see how any one could do it even
if he tried hard. A few dolars will per-
mit the building of a circuit that gives
splendid earphone reception of short-
wave stations, foreign and domestic. And
to bring in the stations well—have a
dandy short-wave set—at small expense.
it is necessary to use plug-in coils. Yes
they are a bit of a nuisance, but only a
bit, because there is only one coil for
each band—five coils to cover from 550
to 15 meters—and one mayv stay on one
band a long time, and probably will.

Eccentricity

On short waves it is almost necessary
to do this, because you tune in at a par-
ticular time, and even if you are to spend

—~—

=. =
2, t
¢
N\i\;\l & - f,’ = M-
C2 EF7
e s §
A )
L3
ReA
’ LRy i
lL || 1®
L |

Ir—

WWW.americanradiohistorv.com



November 10, 1934

RADIO WORLD

13

” ALL-WAVE SET

in One Envelope, and a 37 Rectifier
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two hours listening. the reception will
be better on one band during that period
than on any of the others. That is be-
cause certain waves travel best at cer-
tain times of the day and night. In gen-
eral, daylight listening coincides with best
results on highest frequencies, and night-
time listening to best results on lower
frequencies.

The directions need apply only to
mounting the parts and a few other little
things. If there had to bhe much discus-
sion of building the set the work scarcely
could be as simple as intimated. or the
time devoted to reading the directions
would be greater than the time required
for the actual construction.

Mounting Directions

Mount the front panel to chassis as
shown. Now take Cl1 (variable con-
denser) and rest it on the chassis in or-
der to center dial angle, so that it pro-
trudes throughl center hole on panel. Re-
move condenser and tighten angle into
place. Place dial on to condenser shaft,

and force bottom of dial into small cop-
per discs on the drive shaft. Adjust dial
for rigid position. Push condenser plates
all the way in. Turn dial so that zero
(0) is in vertical position. Now tighten
dial set screw. Mount condenser on chas-
sis as shown. Mount volume control
(RS5) as pictured. Use the two hex nuts
supplied. Before mounting, one goes on
about three quarters the way, after push-
ing shaft through front panel, tighten up

with the other nut. Now mount Cl on
to small angle on side of chassis as
shown. Be sure that the brass shaft in

protruding, does not touch the chassis,
but clears the hole. Next mount the
Electrolytic condenser (C8-9). Now pass
the long cable through hole in back of
chassis. and study “Bottom view picture.”
You will note that each part is marked
with a number and letter combination as:
C8. R7, etc. On the parts list, these com-
binations show you what color condenser
or resistor to use. Starting at connection
5, follow the heavy black lines, and con-
nect them to the place indicated, using of
course the wire provided. Where you see
a resistor or condenser in the line, con-
nect in the proper one and make the cor-
rect connections with a good soldered
Jjoint. Do not let any of the exposed
wires touch the chassis except where a
ground conuection is to be made. This
1s indicated by the word lug.

Broadcast Coil

When the set is wired, plug the broad-
cast coil in to the four hole socket. Cou-
nect the antenna (one of about 100 feet),
and insert the tubes in their proper sock-
ets. An external ground is not essential.
If one is to be used, do not touch it to
the chassis. Insert the earphones, and
plug the cable in to the socket. Turn on
switch. This is incorporated on the vol-
ume control. In about 30 seconds the
tubes will heat. If set is used on d-c¢ and
does not play, reverse plug in socket.
Careful tuning will bring in the stations
on the broadcast band. After learning to
tune the set, try the other coils, for the
various short wave stations.

Tubes used are: one 6F7 and one 37.

Coil with most wire—200 to 550 meters.

Coil next in winding size—115 to 200

meters.

Coil next in size—37 to 115 meters.

Coil next in size—33 to 65 meters.

Coil next in size—15 to 36 meters.

The diagram code is as follows for
constants, the resistors in color code:

Cl—Antenna tuning condenser.

C2—\Jica condenser white spot.

C3—Mica condenser green spot.

C4—.01 tubular condenser.

C5—.1 tubular condenser.

C6—.1 tubular condenser.

C7-—01 tubular condenser.

C8 & 9—FElectrolytic filter condenser.

R1—Yellow—black—green.

R2—Brown—black—yellow.

R3—Brown--black—yellow.

R4—Green—black—orange.

R3--Volume control and switch.

R6—Brown—black—green.

R7—Blue—black—red.

C10—.01 tubular condenser.

Cll—Main tuning condenser.

www.americanradiohistorv.com
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Standard apd Super-Standard Circuits
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If the 58 tube is to be used as modulator-oscillator, this circuit is usually followed. Whether there will be a
stage of t-r-f ahead or the extra gang section used for improving the selectivity without that tube, as shown,
is a matter of individual choice. The first i-f transformer and the oscillation transformer usually are in one
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For battery operation of 2-volt tubes this superheterodyne may be followed. It is just as simple as it can be,
and its performance is good.
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In some instances very high audio gain is needed. A case in mind is that of a h_eart-bea't amplifier for medical
practice. Another example is that of the pre-amplifier for insensitive though falt}.lful microphones. Problems
surround the construction of such a circuit, but here is how one medico-radio expert solved them.
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THE AMATEUR ORACLE

Conducted by M. K. Kunins

Suffers Sparking

I'VE RECENTLY completed the con-
struction ol a transmitter for the ama-
teur bands. When it is in operation, with
the transmitting key depressed, I hear a
crackling noise in the transmitter. Is
that normal or is there something wrong?
—R. J. W.

Assuming that you have connected the
parts together correctly, it is probable
that you hear sparks jumping across over-
loaded points in the circuit. This, of
course, is not normal and should not
occur in a correctly-constructed set. It
is recommended that you seek the loca-
tion of the sparking in the set in a dark-
ened room and replace the part at fault
with one better able to withstand the
voltage. Sparking may be caused either
by a poorly insulated part (defect in
manufacture) or it may result from the
use of a part that is overrated in regard
to its ability to withstand certain maxi-
mum voltages. If the poor insulation is
the case (recognizable by comparing the
manufacturers rated voltage with a volt-
meter reading across the part), you
should replace the faulty piece of appa-
ratus with a new one that is in good
shape. If over-rating is the cause you
should make replacement with a part
of higher voltage rating, about 50%
higher than the highest voltage in the
circuit where the part is connected.
Sparking usually may be found between
plates of the tank condenser, between
tube leads in a defective stem, between
plates of defective fixed condensers, etc.

* %k ok

Key Clicks

MY HAM TRANSMITTER causes
key clicks in the broadcast receiver of
a neighbor whose aerial is quite close
to mine. What is the best treatment of
such a trouble?—S. B. M.

When a receiving antenna is quite close
to that of a transmitter, shock excitation
will result and the best remedy is relo-
cation of either the transmitting or re-
ceiving aerial. Try to arrange the aerials
in such a way that they are mutually
at right angles. It is not very effective
to try key click filters in such an in-
stance when two aerials are so close
together,

x k%
5-Meter Licenses

I’'VE HEARD that Federal radio op-
erator licenses are not necessary for five-
meter band transmissions. Is this true?

The Radio law provides that licenses
are necessary for all radio transmitters
whose signals extend beyond the border
of a state. Since nothing is mentioned
regarding signals that do not extend be-
vond the borders of a state, some might
infer that licenses are unnecessary in
such cases. However, it is foolhardy to
engage in transmission without a license
on this premise since radio waves travel
great distances despite low power, and
weak signals may be made to boom
through a sensitive receiver. Therefore,
should sensitive cars hear your unlicensed
signals beyond the borders of vour state,
you have become an offender in the eyes
of the government and can be prosecuted

as such.
* * *

Litz Wire on 5 Meters
I'VE BEEN TOLD that if I wind
the coils of mv S5-meter transceiver with
Litz wire, T would get better results.

What is Litz wire and would it help as
suggested?—J. N. F.

Litz wire (an abbreviation of Litzen-
draght) is nothing but stranded wire, the
individual strands of which are insulated
from each other. On frequencies as high
as those encountered on 5 meters it would
be more efficient to wind your coils with
this wire. This is so since high-frequency
currents are impeded in their tlow by
what is known as skin effect in addition
to normal resistance and reactance. This
skin effect is the tendency of these cur-
rents to flow on the outermost surface
of the wire with little or none tlowing
through the interior section which is
equivalent to reducing the cross-section
of the wire and increasing its resistance.
By paralleling many tine insulated wires,
as in Litz wire, this tendency is mini-
mized and greater efiiciency is realized.
However, Litz is not without its draw-
backs. In using Litz wire, it is neces-
sary to be careful not to break any of
the strands and also the ends of each
strand should be connected together to
the terminal lug so that the effect of each
strand is utilized. Litz wire is not rec-
ommended for ordinary aniateur bands
since at those frequencies the gain in
efficiency is not commensurate with the

added cost and trouble associated with
Litz wire.
* X% *
License Renewal
MY AMATEUR OPERATOR and

station licenses expire shortly. Will it
be necessary for me to be re-examined
for a new license in order to continue my
station?—R. T. G

Licenses may be renewed if such re-
quest is made to the Washington otlice
of the Federal Communications Commis-
sion sixty days prior to the expiration
date of the licenses sought to be renewed.
This request takes the form of a com-
pletely-executed application blank, obtain-
able either from Washington or your
local Commission office, together with a
statement from several licensed amateurs
attesting that you have worked them dur-
ing the past three months.

* * *
Skip Distance

WHY ARE my 40-meter signals not
audible about 100 miles away while they
are very clearly received as much as 500
miles away?—G. H. F.

This apparent discrepancy is the prank-
ish result of what is known as skip dis-

tance. The high irequencies seem to act
in this manner due to the fact that the
ground wave is attenuated quite rapidly
up to about 30 miles or so and is in-
audible beyond this distance. However,
the sky wave has hit the Heaviside layer
and bounced back to earth about 500
miles away. It is this sky wave that is
leard at the greater distance though vour
ground wave is inaudible there,
x ok *

Easy to Become Licensee

WHAT ARE the requirements to be
fulfilled to obtain permission to operate
an amateur radio station?—A. S. F.

Permission from the United States
Government in the form of an operator
and station license must be obtained if
the station is to be within the borders
of territory within this country’s juris-
diction. This license may be obtained by
passing a simple test in code and theory
at any of the branch offices of the Fed-
eral Communications Commission, pro-
vided you are not an alien. There are
no sex, age or other limitations.

* 3 £
Fringe Howl

MY REGENERATIVE RECEIVER
howls when generation is increased to
the point of oscillation. How may this
be remedied?—T. J. H.

This howl may be eliminated in most
cases by shunting each audio-frequency
transformer with a resistance of value
between 25,000 and 100,000 ohms.

* * &
Wants More Pep

WHAT WAYS can I use to increase
the strength of the signal from my trans-
mitter, other than increasing the power
input to the tubes?—D. H. N.

Most obvious is a general check-up of
every part to see that each is efficient in
operation. \When this is the case, you
know that the transmitter proper is at
its best. HHowever, this alone does not
promise a good signal. It is necessary
to have an efficient means for converting
this electric current into electromagnetic
waves with as little loss as possible.
Therefore a check-up of the antenna and
coupling to the antenna is necessary.
When this is adjusted for greatest effi-
ciency, the station is performing its best.
Still another step may be taken if it is
not desired to spatter your signal in all
directions. You may utilize the concen-
trating properties of directional antennas,
similar to the action of the reflector be-
hind a searchlight lamp. With this means,
it is possible to multiply vour signal
strength many times without changing
any of your transmitter adjustments.

The Twelve Equations
Expressing Ohm’s Law

E!
W= EI I’'R —=
R
I W
E= IR VWR _—
_ I
E W W
= e e
R R E
E E* W
R= —— .
I w oI
E = Voltage W = Watts
I = Current R = Resistance
in Amperes in Ohms

Ohm’s Law has been referred to many
times. However we believe that this fun-
damental law cannot be over-emphasized,
as almost all electrical theory is based on
it or its derivations. Many people know
the law only as Voltage (E) equals Cur-
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rent (I) times Resistance (R) and do not
realize that there are really twelve equa-
tions which may be formed using the four
factors W, E I, and R.

Thus knowing any two of these factors
the other two may be readily calculated.
[For instance, assume that a 1,000-ohm re-
sistor has a voltage of 110 volts across it.
What is the current through the resistor
and what wattage must the unit dissipate?
By looking at the table above we see that
I equals E divided by R: therefore the
current in our resistor will be 110 divided
by 1,000 or 0.11 amperes. The wattage
will be E* divided by R or 12,100 divided
by 1,000 which is 12.1 watts. Any other
problem involving these factors can easily
be solved, it being only necessary to select
the cquation which shows the unknowns
in terms of the known factors.

—Ohmite News.
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Correspondence Can Be Undertaken.

Radio University

/4 NSWERS to Questions of General Interest to Readers.
Questions Are Answered and Only by Publication in These Columns. No

Only Selected

C-Bias Supply

AS I AM ABOUT to build an audio
amplifier of 15 watts power output, using
2A3 tubes, I am asking whether you
recommend that a C-bias supply be in-
stalled, operated from a separate rectifier,
and whether this rectifier may be a
2575, a 37, a 56 or similar tube?—I, C. S.

The C-bias supply of the general type
you mention is a distinct improvement
and should be included. We believe it
will become more or less standard in a
few years in all high-class receivers and
power amplifiers. However, the tubes
you have in mind will not do, for the fol-
lowing reason: \When the set is turned
on the plate voltage is instantly applied
to the power tubes, but the bias volt
age is not, since the heater tvpe tubes
take several minutes to reach full emis-
sion, and at the very instant of excita-
tion voltage bheing supplied, have prac-
tically no emission. Thus for a briel
spell the power tubes might have 350
plate volts at no bias, which is dangerous
to the power tubes. Gradually the Dbias
bhegins to appear, but this is not enough.
The bias must be of the trigger-action
type, hence a hlament type tube must be
used as the rectitier,

* ok %
How Many Speakers?

IS I'T A FACT that the high tidelity
sets have two speakers, and a filtered out-
put, so that the highs are struck from
the output that is fed to the low-frequency
dynamic, and the lows are trapped from
the circuit fed to the high-frequency
speaker or tweeter? Can not high
fidelity be achieved with a single speaker?

J. S. C.

There are as yet very few high-
fidelity sets on the market and the com-
mercial sets of this type tend to run
toward a single speaker. Either method
works. Probably it is true that the two-
speaker method 1s less expensive, because
for one speaker to handle the full band
width of the modulation, it has to be

made exceptionally well. The frequencies
passed by the high-fidelity sets are from
around 30 cycles to 7,500 cycles. As yet
there is little broadcasting of high-
fidelity modulation, but that is no ob-
jection to having a receiver that covers
the very wide acoustical range. In fact,
the programs as sent out now by the sta-
tions sound much better on the high-
fidelity sets. The special modulation in-
tended for bringing into full play the
capabilities of the advanced receivers_are
on experimental channels 20 kc apart,
from 1,500 to 1,600 kc. With very scarce
exceptions, in the past receiver manu-
facturers have not turned out excellent
tone-quality sets. It may even be said
that this is the first year that a com-
mercial worth listening to has been on
the market. There would be an ex-
ception or two to this broad statement,
as really high fidelity was present in at
least one receiver ol three years ago, to
our knowledge. It was a tuned-radio-
frequency set, too. The range was about
30 to 8,000 cycles, with flat characteristic.
* * *

Three-Winding I-F Coils

WHAT IS the object of the new inter
mediate-frequency transformers with
three windings?—E. D.

The object is to establish a sort of
band-pass filter channel, the third wind-
ing being so constructed and adjusted that
it neutralizes the double-peak tendency
of the usual tuned method. Thus the
full modulation width may be passed,
even if the modulation runs from 30 to
7,500 cvcles, or covers a wider band.

kook %

Shielding

WHY SHOULD NOT an insulator
be a good shield, since an insulator is
something that offers a high resistance
to the current?—T. C.

An insulator is as nothing to a mag-
netic field. The insulator will not pass
direct current, but we are dealing with
alternating current when we talk of

shielding, or at least with static elec-
tricity in some instances. This is elec-
tricity at rest, or standing electricity.
The best conductor of clectro-magnetic
waves is the best shield, briefly, because
it is best able to confine the field within
the shield, by conducting the current to
ground potential where the field is to be
cut off. Some forms of silver are sup-
posed to constitute excellent shields, cop-
per is known to be splendid, while
aluminum, good also, is most commonly
used, because it does the work well and
1s inexpensive.
k% %

Coil Capacity

DOES A HONEYCOMB coil’'s dis-
tributed capacity depend on the number
of turns at all, assuming sensible coil
proportions, or is the case like that of
the solenoid, where the distributed ca-
pacity is said to be independent of the
number of turns, for axial lengths not
greater than the winding diameter?—
1. D. S

A honeycomb coil’s distributed capacity
seems to depend on the number of turns,
unlike the case of the solenoid that you
cited. Previously we had believed that
the distributed capacity of a honeycomb
coil decreased as the number of turns was
increased, because the effect was that of
the capacities of turns being in series.
This now appears to be an error, from
calculations we have recently made, and
which have been verified empirically.
PProbably therc has been a general mis-
conception about the capacity effect of
one turn on another, in respect to
solenoids and honeycombs as well. It
had always been supposed that these ca-
pacities could be treated! in orthodox
manuner, but this now appears to be an
exploded assumption, since it has been
found that the circulating current is non-
uniform. That is, the current between
turns of a solenoid near the center is
different than the current between turns
near or at the ends, and in a honeycomb
probably the same is true. Ilence the
mdividual adjacent turn capacities can not
be considered in parallel, as with equal
capacity per turn there would be equal
current through each capacity, or uni-
form voltage drop across each condenser
thus formed, and equality does not exist.
Nor can the turns be treated as capaci-
ties in series, for if they were cqual ca-
pacities, for then the same current would
flow through the series condensers,
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Method of using a C-supply rectifier. The 30 tube is the C-rectifier and the 83 is the B-rectiﬁgr. .A ﬁlament type
tube must be used for C-rectifier so that the negative bias is instantly applied when t_he circuit In gene.ral is
turned on. A separate filament winding for the 30 tube is necessary. Filament center is grounded (B minus),

and is positive.
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Hence voltages below B minus are negative, therefore the negative bias arises.
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For balanced detection, sometimes called push-pull detection, the circuit may be used as shown fox.' a regenera-
tive device, which here feeds a 30-tube audio amplifier stage. Users of this method report that it is quieter on
short waves than the more conventional hookup and is well worth the extra tube that is required.

whereas it has been shown not to be the
same. The test we made with a honey-
comb consisted of using one of 1,000
turns and another of 300 turns, with the
same tuning condenser and circuit. The
frequency ratio was 3.19 for the large
inductance circuit and 3.37 for the small

inductance circuit.
"

Spotty Reception

MY SET WORKS erraticallv. Some-
times it plavs well. Other times the
volume changes considerably. This is
not due to fading, as the trouble arises
also with strong locals. I have tested
the tubes and theyv are all right. I had
other sets in this location that did not
develop this trouble—K. L. C.

Change in the intensity of the recep-
tion may be due to a swinging acrial.
Notice particularly on a windy day or
night if the trouble is pronounced. Since
sometimes vou have unmarred recep
tion, if this takes place on a calm da;
or mnight, tighten up the slack on the
aerial, and have the leadin tautly aflixed
to stand-off insulators. If a first-class
transmission line is used as leadin, mean-
ing one that does not contribute pickup,
then any trouble of the tvpe you report,
due to the leadin, would be eradicated.
Aside from the anteuna considerations,
the trouble might be due to a poor con-
nect.on, an open grid return, or, in the
case of a superheterodyne, a very un
stable oscillator, such as the dynairon.
For improving the stability of an oscil
lator put a resistor of 50,000 ohms or
so in series with the plate return, and
bypass this resistor to ground or cathode
with a condenser of 0.0001 mifd. or some-
what higher capacity, but not of the
order of microfarads. Also tryv a 1.0
mfd. paper condenser next to the rectifier.

3k * +

Neutralization
IS IT NECESSARY 10 use neutral-

ization in modern receivers? I know
that generally the answer is that this pro-
cedure is not necessary. DBut I built 2
set, and though it has the super-control
tubes in it, there is oscillation neverthe-

less. 1 have tried reversing the connec-
tions to r-f coils, on the assumption that
the phase shiit would cure the trouble,
if inductive feedback was the cause. But
evidently 1t was not the cause, as the
oscillation persists. [lence I assume the
icedback 1s resistive or capacitative. 1
was thinking of using neutralization, if
capacity is the trouble—I. K.

The neutralization method is not neces-
sary. At best it was never too good, in
our opinion. The theory of neutralization
is that a bridge is constructed, two equal
ratio arms counsisting of capacity, in one
instance the tube capacity, in the other
the equal neutralizing capacity. There-
fore the net flow of current, due to op-
position of direction. through a common
impedance would be zero. 1he two other
cqual ratio arms are inductive. It is well
known that neutralization marred se
lectivity. and it therefore introduced re-
sistance. Perhaps it did little more than
mistune the circuits. Certainiy the test.
with excitation removed from filameunt,
and with condenser adjustiment until no
signal came throngh the “‘dead” tube.
was consistent with mistuning as well as
with neutralization. ‘Ihe late tubes are
intended to dispense with any need for
this method. The tube capacities are
extremely small.  The etfective capacity
is still more greatly reduced in the sup-
pressor type tubes. It is hard to say just
what causes the feedback in the given in
stance, in the absence of fuller details.
It is certainly true that if the circuit is

not atrociously laid out that a ready
remedy for relief from the oscillation
trouble is to use much larger bypass

condensers across the
say, 2.0 mid. \lso, if necessary, although
it should not then be necessary, r-f
chokes in serics with the plate legs, byv-
passed by 0.1 mfd. or so to ground or
cathode, will climinate any remaining
vestige of oscillation. It is assumed the
tubes and coils are shielded and shields
grounded. Also, at the i-f level, if the
set is a super, the leads from coil shields
to grid caps should he of shielded wire
and shield grounded. This grounding
can be done to a lug fastened down by
one of the holding screws of the coil’s

biasing resistors,
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condenser mounting. .\t the r-f or oscil-
lator level care in using shielded wire
should be exercised, because of the large
capacity effect. The wire at this level
should be surrounded by thick cotton
stufhing, and the conductor center be at
least Y4 inch from the sheath.
* kS

Lower Intermediate Frequency

CAN THIE INTEFRMEDIATE IFRE-
QULENCY be changed in a receiver so
that the noise level will be lower, al-
though the gain is maintained high, and
all without making the set a squeal fac-
tory, due to the two local oscillators?
P. L.

Yes, the intermediate level may be
changed, and if each local oscillator is
closely shielded, weakly coupled to the
intended circuit, and not coupled else-
where by accident, especially the local
oscillator for reducing the frequency, the
set can be made to behave quietly, with-
out multiplicity of squeals. [For instance,
the tuner may feed single stage of
intermediate amplification at 465 ke, and
then an other oscillator is coupled wealkly
to this amplifier-detector, and il the new
irequency of generation is 400 ke, a suit-
able output for a 65 kc amplifier chain
is obtained. However, second frequen-
cies as low as this are not used now.
Possibly  they will Dbe. The super-
heterodvne started as a set having low
intermediate f{requencies, around 30 ke,
and the frequency \was increased until
now even 480 kc is used for some allwave
sets, and 1,550 kc for some converters,
where the 1,550 k¢ is obtained from the
broadcast receiver. The example you
statc is the same in principle as that of
a converter working into a superhetero-
dyne, e.g., the signal frequency. Il s
lowered from its short-wave value to a
sccond frequency, [2, which is at the
tuner level of the set, and in the set this
tuner level is lowered to I'3, e.g., 465 kc

or some other similar intermediate fire-
quency. There is no more reason for
squeals in the case you cite, of the

changes taking place in the parts in one
cabinet, than in the other example, where
the same fundamental circuit is dis-
tributed between two cabinets
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Station Sparks By Alice Remsen

" MANY HAPPY RETURNS!

NNIVERSARY  celebrations have

been in order latelv. Molasses and
January, also known as Pick and Pat,
have been working together for six years
as a team, and the Landt Trio and White
have begun their seventh year as an
NBC radio attraction. Jolly good luck,
boys! May you all be together many
more years! . .. Gertrude Hitz, sister of
Elsie Hitz, NBC dramatic star, has re-
turned to the microphone after more than
a year’s absence from the air. She will
be heard frequently in dramatic roles with
the Eno Crime Club series. . . . Robert
Simmons has replaced Frank Parker with
the Revelers Quartet. Parker was forced
to give up his role of leading tenor with
the famous quartet because of increasing
demands on his time for solos in commer-
cial and concert work. Simmons has been
heard on NBC network programs for a
number of years. He is a straightfor-
ward and unaffected singer. . . . Vic and
Sade, human sketch of small-town life,
which has entertained NBC listeners for
more than two vears, are now on the air
over both NBC-WJZ and WEAI' net-
works east oi Chicago under the sponsor-
ship of Proctor and Gamble, makers of
Crisco. They are heard daily, except Sat-
urday and Sunday, over on NBC-W]JZ
network at 1:30 p. m., and over an NBC-
WEAF network at 2:45 p. m. Which
only goes to prove that good sustaining
programs should never despair, because
one never can tell when a sponsor may
be lurking in the offing. Vic and Sade
waited two years. . . . But “One Man’s
Family” has them beaten; they were on
the air three vears before attracting a
sponsor. Now this typical American fam-
ily may be heard each Wednesday at
10:30 p. m. under the sponsorship of the
makers of Kentucky Winners cigarettes
over an NBC-WEAF network. . ..

WHITEMAN’S GRACEFUL ACT.

Ambitious youngsters will be glad to
hear of the Elfrida Whiteman scholar-
ship established by Paul Whiteman as a
memorial to his mother. It is a scholar-
ship for composers, and consists of two
years at a musical college or institute, a
weekly income of twenty-five dollars dur-
ing the school term, and the Elfrida
Whiteman medal. To gain this the
young composer must be an American,
and must submit an outstanding composi-
tion, fully orchestrated, in a contest to
close at midnight, February 1st, 1935. The
winning composition will be selected by
a committee of judges who will an-
nounce the decision on March 31st, 1935.
Should the winner not be in a position to
accept the course, he will be presented
with the medal and a five hundred dollar
cash award. In this event, a second prize
of a one year scholarship will then be
awarded. Entrants are requested to sub-

mit their compositions to the Elfrida
Whiteman Scholarship, care of Paul
Whiteman, Park Central Hotel, New
York City. . . . There was another schol-

arship of a different kind offered by Anne
Seymour, star of the NBC Grand Hotel
programs. This was for blind actors, and
it was won by Marian Hotch of Chicago.
The scholarship consists of a full yvear at
the Goodman Drama School and at least
one role in the Coast-to-Coast broadcast
of “Grand Hotel,” and personal coaching
in microphone technique from Miss Sey-
mour. Meredith Willson, general
musical director of the NBC San Fran-
cisco studios, has written a composition
with the rhythm of the Morse code as its
motif. It is in three movements and
scored in such a manner that experienced
telegraph operators can read the Morse

code message as transmitted in sharps
and flats by the musicians. Willson will
introduce it shortly on a new program
which he has started over NBC networks
on Tuesdays at 5:00 p. m. . . .

NBC BOYS ON PARADE

The NBC Pafe Boys will present their
third “Brass Buttons Revue” on Saturday,
November 10th, at 6:00 . m. over an
NBC-WJZ network. More than sixty
guides and page boys will demonstrate
as radio entertainers, singers, come-
dians, continuity writers, and directors.
There will be a chorus of fifty voices,
singing original compositions by Larry
Shay, of the NBC music department.
Therc will even be sound effect techni-
cians—yes, sir; Robert Lamke and Will-
iam Hoffman will man the noise depart-
ment. . . . Ernest Cutting is still bring-
ing out promising talent on his “Air-
breaks” program, cach Friday at 1:30
p. m. over an NBC-WEAF program; and
by the way, this is just a reminder that
Ernie Cutting was the first in the field
with a radio amateur program; several
others of its kind are now on the air, but
Cutting had the first Dbrilliant idea, and
anyhow—imitation still is the sincerest
form of flattery. ... The advertising firm
of Batten, Barton, Durstine and Osborne
has anounced that it will award a cup for
good announcing each year among the
network announcers whose programs are
audible in New York City. “By good an-
nouncing,” explains Roy S. Durstine, vice-
president and general manager of B. B.
D. & O,, “we mean sincerity, accurate dic-
tion, naturalness, persuasiveness, a lack
of mannerisms and absence of those curi-
ous inflections which belong to an un-
known language in a world which doesn’t
exist.” Five executives of the advertising
agency will make the decision, and the
first cup will be awarded shortly after
January 1st, 1935. Thereafter, a similar
cup, inscribed with the winuner’s name,
will be given during the first month of
each year. . . .

ANOTHER LOVELY LADY

Columbia has snared another beautiful
lady, who is also a sweet singer, Countess
Olga Albani, who madc her CBS debut
with the Isham Jones Orchestra on No-
vember 6th. . Everctt Marshall has
returned to his “Broadway Varieties”
minus a pair of tonsils, so if his voice
sounds unusually clear these \Vednesday
nights, you'll know the reason. . . . Bill
Adams, the “March of Time” mimic, says
in the Columbia Quotes: “I believe
achieving a convincing impersonation is
largely a mental matter. Ii I can think
like the man I am impersonating, I can
get a truer likeness than by merely re-
producing voice inflections. Actions
speak louder than words when I'm pre-
paring for an impersonation. \Vhen I
visit a newsreel for material, each toss
of the head and each characteristic mo-
tion means more to me than actual voice
quality.” And Will Rogers says: “Talk-
ing once on the radio, where there’s no
big audience, is harder than doing ten
performances of a stage play or making
a whole picture.” . . . and goodness knows
\Vill, that’s true! . . .

STUDIO NOTES

Although FEdgar Guest, the Household
poet, lives practically on the first tee of
a golf course in Detroit, he never gets
time enough to play. . . . I've lived eight
vears next to a tennis court and never
had time to play—and that’s a fact! . . .
Harry Kogen, NBC orchestra leader, is a
chess enthusiast. He even plays games
with friends out of town, postal carding
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A THOUGHT FOR THE WEEK

ERE’S THE GOOD NEWS ALL AT
ONCE: Crosley Radio Corporation
showed a net profit of $412942 for the six
months ending Sept. 30, alter the usual de-
ductions for royalties, depreciation, Federal
taxes and other charges against a net profit
of $169,805 for the corresponding period last
vear. Sales for six months ending Secptem-
ber 30 this year total $8,401,651, against a
sales total of $4,633,578 during the same
period in 1933.
If that isn’t Grade A No. 1 news, what’s
your idea of good news?

moves back and forth via the U. S. mails.
... Jimmy Melton’s private cook book is
about to be published, with cartoons of
Jimmy as a cook. . . . Ray Heatherton’s
young cousin made his debut as a radio
actor on a “Castles of Romance” program
recently. The script called for a Mexican
shawl maker and a peanut vendor; the
embryonic actor played both parts. He
said “Si, senor” and “Muy Bueno, pea-
nutta” very convincingly. . . . Lew
Brown’s new show, “Calling All Stars,”
will have three Columbia radio stars in
its cast: Everett Marshal, Gertrude Nie-
sen and George Givot. . . .

Paul Whiteman introduced his niece,
Dorothy Atkins, to the air recently over
the ABS network, from WMCA, New
York. Dorothy’s mother is Ivy Living-
ston, sister of Mr. Whiteman’s actress
wife, Margaret. . . . Three little college
girls out of the West, with only a few
months’ radio experience behind them,
are heard in their own arrangement of
popular songs over WMCA and the ABS
network each Saturday at 7:45 p. m. They
are Jan, Jude and Jerry sorority sisters
in Kappa Alpha Theta at the University
of Oklahoma. . . . Bob Haring is doing
some good things on WMCA these days.
Bob is the musical director of the new
network. One of his very finest pro-
grams is “Moods in Melody” each Sun-
day at 8:00 p. m. Bob conducts the thirty-
one piece orchestra, and is assisted on
the program by Dorothy Atkins, niece of
Paul Whiteman; Helen Board, soprano;
Crane Calder, baritone; the Harmonettes,
a girl trio, and the American choir. Take
a listen; it’s worth it! . . . Harry Hersh-
field, celebrated newspaperman and ra-
conteur, whose ideas, serious and not so
serious, on almost anything you can men-
tion are known to hundreds of thousands,
is heard over the ABS-WMCA network
five days a week, Sunday through to
Thursday, at 7:45 p. m. . . .

YOU MIGHT LIKE THEM

Heart Throbs of the Hills, Sundays,
6:00 p. m. WJZ. ... The Spotlight, Mon-
days, 10:30 p. m. WOR. . . . Gene and
Glenn, each week-day, 7:15 p. m. WEAF.
. . . Footlight Echoes, Wednesdays, 9:00
p. m. WOR.... Al and Lee Reiser,
Thursdays, 9:45 p. m. WOR. . .. March
of Time, Fridays, 9:00 p. m. WABC. . ..
Saturdays, the Roxy Revue, 8:00 p. m.
WABC.

Baritone Songs Range
From 1 to 7 Minutes

Fleetwood Jefferson, baritone, has a
standing repertory of 80 songs, and lists
the number of minutes it takes to sing
each of them. Mr. Jefferson, heard with
Vilbur Hatch orchestra over KNX, and
with Sanella Orchestra over KMTR,
finds the longest are two at 7 minutes
apiece: “Pagliacci” Prologue and “Bards
They Sing.” “Irish Lullaby” is the short-
est, one minute.

A list of the 80 songs, and the time it
takes to sing each, can be obtained by
writing to him at 1310 North Marengo
Avenue, Pasadena. Calif.
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FIRST REVISION
BEING MADE OF
'30 STANDARDS

Unusual activity on many enginecring
problems is noted under the direction of
Dr. W. R. G. Baker of Camden, N. J,,
chairman of the RMA Engincering Com-
mittee, and Chairman Virgil M. Graham
of the RMA Standards Section. The new
plan of promulgating radio industry
standards through a general, large stand-
ards committee has been inaugurated.
The first meeting of the General Stand-
ards Committee will be held November
12th at Rochester, New York, during the
annual convention of the Institute of Ra-
dio Engineers. Coincident there will be
a general meeting of radio engincers on
the large problems of radio interference,
to which engincering representatives of
all RMA members are being invited.

Smaller Tubes Expected

Although the “acorn” tube recently
brought out is restricted to amateur and
experimental use, it is thought by many
that 1f small tubes such as these can
do as much as large tubes, where only
voltage gain is desired, at some distant
day small tubes will be used in broad-
cast receivers.

Literature Wanted

Readers desiring radio literature from
manufacturers and jobbers should send
a request for publication of their name
and address. Address Literature Editor,
Rapio WorLD, 145 West 45th Street,
New York, N. Y.

Bonham Radio Co., 121 Elm St., Bonham, Texas
A. E. Potter, R.1, Scottshoro, Alabama

Robert Thompson, Box 382, Mjystic, Towa
Howard F. Barrows, 134 Main Street, Bndgewater,

Mass.

Joseph E. Dill, 118 Venable Hall. University, Va.
Klase Cox, 619 Davis St.. Fort Wayne, Indiana
Hamilton McLaskay, 117 8tli Ave. S., Nashville,

Tenn. .
Dona](l]A. Berglund, 4858 Commonwealth, Detroit,
Mich.
Alfred Noyyne, 3757 Ward Street, Chicago, Illinois
Karl ]\V. Wilson, 16219 Monica Avenue, Detroit,
Mich
John Onusconage, 438 East Front St., Atlas, Penna.
W. F. Onder, 3725 Louisiana Ave, St. Louis,

Missouri
1905 W,

A. Provost. Commonwealth Ave., W.
Koehler

Hotel, Grand Island,
Nebraska

Swen Petersen. P. O. Box 870 Stockton, California

Alexander Pacelt. 1552 Buena Vista West, Detroit,
Mich.

Malson E. Redman, 1822 West 108th Place, Chicago,
11l

Basil F. Ramey, 10108 Cedar Ave.,

C. W. Raine, 35 Euclid Ave.,
Jersey

I.. F. Reiner. 1328 SW. 14th Street, Miami. Florida

C,VA\ YRobmson 24 De Kalb Ave, White Plains,

John J. Smith, Cottekill, Ulster County, New York
W. W. Swanson, First National Bank, Highmore.

S. D.
Olan N. Sheffer, Stafford. New York
Edw. H. Sproles, Box 72, Gary, West Virginia
William Stage, 664 - 10th Avenue, N. Y. C.
Ross Williams, 325 Redington Ave., Troy, Penna.

‘Alhambra. Calif.
Ed. J. Peacek,

Cleveland, Ohio
Map]ewood New

Geo. M. Miller. Asst. Secy.. Board of School
Trustees, 590 Hamilton St., Vancouver, B. C.
Canada,

Basil F. Ramey, 10108 Cedar Ave., Cleveland, Ohio.

L.\YD%vid Stephenson, 508 Hillsboro St., Raleigh,

Ed. Fullwvood, 404 N. Main St., Hereford, Tex.

Beéx r(g. Sheldon, 10530 Draper Ave.. Los Angeles,
alif.

W. E. Gray, 208 West 10th St.. Lamoni. Towa.

R.VG. Willoh, Room 19, Custom House. Norfolk

a.
E. 1. Miller, 538 Ringgold St., Mt. Auburn, Cin-
nati. Ohio

Forcing Education on

Air Opposed by Trade

Washington.

Views oi Radio Manufacturers Asso-
ciation, Inc., in the general broadcasting
inquiry of the Federal Communications
Commission were presented by IPaul B.
Klugh, of Chicago, chairman ot the RMA
Legislative Committee and a director or
the Ausociation.

Opposing etfforts of an educational
group demanding a special and large as-
signment of broadcast frequencies for
educational programs, Mr. Klugh de-
clared that no special interest should be
given special privileges in radio broad-
casting.

That the broadcasters are responsive
in giving the public what it desires in
radio programs was asserted by Mr.
Klugh. Public satisfaction, the RMA
spokesman declared, has been registered
by the immense investments of the pub-
lic in radio, amounting to between four
and five billion dollars since 1922, and
estimated to show sales of 4,000,000 sets
alone in 1934

Declaring that radio is a general serv-
ice, presenting the utmost variety of pro-
grams, Mr. Klugh opposed any special
allocation of broadcast facilities to any
special interecst.

“If a certain definite percentage of
wave channels, facilities or time is ar-
bitrarily allocated to any of the four
grand divisions of broadcasting, namely,
entertainment, education, religion or in-
formation,” said Mr. Klugh, “it will be
a great mistake and will do much to
diminish the popularity of radio and its
acceptance to listeners. Allow the broad-
casters to determine from the public’s
definite reactions just what should con-
stitute their programs.”

General satisfaction of the public with
broadcast programs is indicated by the
sustained and now increasing demand for
radio apparatus, ac¢ording to the RMA
spokesman. At the present time it was
said that the radio industry is involved
in a “complete upheaval of its products
due to the overwhelming demand by the
public for short-wave receivers which can
be put in the average home and receive
foreign broadcast directly.”

That the vast radio industry with capi-
tal investments of over $250,000,000 and
150,000 persons engaged in manufacture
and distribution of radio is dependent on
satisfactory broadcasting, covering all
varieties of programs and features, Mr.
Klugh stated.

N. Y. Hotel Aids Amateurs
in 5-Meter DX Tests

The recent successful tests on long-
distance S-meter transmission conducted
between the headquarters of the Ameri-
can Radio Relay League at Hartford,
Conn., and the testing laboratory of
James Millen, Middleton, Mass., have en-
couraged a group of New York amateurs
to undertake an extensive venture.

The Garden City Radio Club, afhliated
with the American Radio Relay League,
is unique in that it has no officers, no
dues and no regular meeting nights.
More than ninety per cent of the mem
bers of the club, in addition to being
regularly licensed amateur radio station
owners, are also licensed aviators. Among
the members of the club are Frank
Hawks and Al Williams.

The club has just concluded arrange-
ments with the Hotel New Yorker to
supplv the equipment for a new setup
in S5-mefer communication and arrange
ments have been made to instal beam
arrays on the northeast and the south-
west corners of the roof. The transmit-

ters and receivers will be in the hotel’s
radio room on the forty-first floor.

The negotiations for this set-up were
concluded by Arthur H. Lynch (AW2DK]J),
representing the Garden City Radio Club,
and Eli. M. Lurie, chief radio engineer
for all of the hotels under the Ralph Hitz
management. Preliminary tests made
with a standard National 5-meter porta-
ble transmitter and receiver have shown
that the hotel is well located for this
new form of communication, even on
extremely low power, over the entire
metropolitan area.

Mr. Lynch says that the first long-
distance tests to be undertaken will be
conducted with the Hartford Headquar-
ters of the American Radio Relay League
and it is hoped that within a reasonably
short time the regular communication
links between \Washington, Baltimore,
Philadelphia, New York, Hartford, and
Boston will be established. The station
at the New Yorker (W2DLG) will work
with amateurs.

Boost-Sales Campaign
Inaugurated by Industry

A national sales promotion campaign
for the radio industry, in the interest of
distributors, dealers and also broadcasters
as well as manufacturers, has been
launched by Radio Manufacturers Asso-
ciation, Inc. The campaign will be in
charge of a special RMA committee of
which Powel Crosley of Cincinnati is
chairman.

The radio manufacturers’ national pro-
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gram is an outgrowth of the previous
Five-Point Plan considered by the RMA
and the Radio Wholesalers Association.
The RMA Board decided on tthe im-
mediate national program, financed and
conducted by the manufacturers, to start
in November and continue vigorously
through the Winter with future plans for
clsgla}‘rgement aund continuance through
3s.



20

RADIO WORLD

Noveniber 10, 1934

KYW Uses Cathode-Ray

Tube to

Distortion in radio programs will be
guarded against at Westinghouse’s new
KYW station in Philadelphia, by a ca-
thode ray device mounted in the control
room of the station. On the 7-inch face
of the tube green figures of odd shape
and dimensions appear, which, when an-
alyzed, tell what is going on inside the
big transmitter.

A “chronovolter” unit is associated
with the cathode ray oscilloscope by
means of which all frequencies, whether
radio or audio, are observed as stationary

Spot Distortion

patterns on the face of the cathode ray
tube. Distortion can be detected from
the shape of the figures. Through a sim:
ple calibration process, the height of the
figure is used to determine percentage of
modulation in the transmitter.

In operation, some of the current of
the wave to be observed is sent through
a “multivibrator” tube. The multi-vibra-
tor tube is arranged so that its output
can be adjusted to any multiple of the
mmput frequency by simply turning a con-
trol dial. This multiple frequency is then

ey

Now—A high po

Radio Engimee]rg Lihrary

—especially selected by radio specialists of McGraw-Hill

publications

—to give most complele, dependable coverage of facts
needed by all whose fields are grounded on radio funda-

mentals

—available at a special price and terms

FIVE VOLUMES

2981 pages, 2000 illustrations

. Everitt's
Communication Engineering

2. Terman's
Radio Engineering

3. Chaffee's Bought
Theory of Thermionic Vacuum
Tubes payving
10 days
4. Hund's

High-Frequency Measurements
sooner
5. Henney's venient

Radie Engineering Handbook

HESE

theory, networks, measurements, and other sub-

jects
practical design and application.
recognized position in the literature
refer to and be referred to often.
searcher or experimenter—i{ your interest in radio is
deep-set and bhased on a real desire to go further in
this field—these books will help vou: they merit a pre-
ferred position in vour library.

Special Low Price and Easy Terms

books cover «circuit phenomena, tube

give specialized treatment of all fields ol
They are books of

books yvou will
If vou are a re-

singly. the five volumes comprising this li

brary would cost vou $26.00. Under this offer vou
save $2.50 and in addition have the privilege of

in easy installments heginning with $2.50,
after receipt of the books. and $3.00 month-

lv thereafter. Already these hooks are recognized
as standard works that vou are bound to require

or later. Take advantage of these con-
terms to add them to your library now.

10 Days’ Examination on Approval

SEND THIS COUPON

I McGRAW-HILL. BOOK COMPANY, INC. I

| 330 West 42nd Street, New York, N. Y. |
Send the Radio Engineering Library (5 volumes) for 10 days’ examination on approval. Tn 10 davs I

I I will send $2.50. plus few cents postage. and $3.00 monthiy until $23.50 has heen paid, or return

I books postpaid. (We pay postige on orders accompanied by remittance of first installment.) I
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I Address. .. ... City and State.......... ... ... .. .. L.
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{Books sent on approval in T. 8. and Canada only.) RW-11-10-34 I
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wered ...

used to control the “saw-tooth” oscil-
lator which makes the beam d&f the ca-
thode ray tube move rapidly right and
left. In this way, the rate at which the
beam moves back and forth horizontally
is kept in synchronism with the wave un-
der observation so that a stationary fig-
ure will appear on the oscilloscope tubes.

Tax Receipts Increase
48.6% over 9 Months

Substantial increase in radio sales are
recorded by government reports of ex-
cise. taxes collected on radio and phone-
graph apparatus. For the nine months
ending September 30th, 1934, the 3 per
cent. excise taxes on radio and phono-
graph apparatus totaled $2,209,399.90, an
increase of 48.6 per cent over the similar
nine months period of 1933, during which
collections were $1,487,123.84.

Radio excise tax collections during
August, 1934, were $229,681.76 as com-
pared with $125865.08 during August,
1933. The official Government figures,
just released, of September collections
register another large increase. During
September, 1934, the radio excise tax
collections were $305,291.91 as against
$147.930.49 in September. 1933.

Quick-Action
Classified

Advertisements

5 cents a word. 50 cents minimum.

“A DICTIONARY FOR LOVERS OF ROMANCE
AND RADIO,” clean, clever little hook. Sent
post-paid, 10c. Grant Pul. Co., P. O. Box 479,
Philadelphia, Penna.

WORK AT HOME: Men. women make good
money. Particulars for stamp. Chas. Link, 328¢
East 116th St., Cleveland. Ohio.

INVENTIONS WANTED, Patented or un-
patented, any size, any material, for any legiti-
mate purpose. Now is the time to act. Send us
your ideas. A square deal assured. Bosley Mig.
Co., 79 High Street, Torrington, Conn.

COMPLETE TRAINING FOR AMATEUR
LICENSE, $1.50 weekly. N. Y. Wireless Schoul,
4 West 105th Street, New York City; phone:
CLarkson 2-7456.

POEMS SET TO MUSIC—Send
Bach. of Music. 1582 West 27th

gOCms to McNeil,
St.,
Calif.

Los Anegles,

“GATEWAY TO RADIO” by Maj. Ivan Firth
and Gladys Shaw Erskine. An intimate exposition
by experienced authors, directors and players, of
the radip broadcasting industry, with helpful hints
on gaining success as a radio author or actor.
Contains much of interest to sponsors, program-
builders, studio directors, advertising agencies and
listeners. Contains reprints of manuscripts of suc-
cessful air plays. Price $2.50. Book Dept., Radio
World, 145 W, 45th St., N. Y. City.

TECHNICAL SCHOOL GRADUATE wants posi-
tion in radio factory or laboratory. Factory expe-
neng{e. Write B. Mac-Holmes, Box 132, Corona,

SPECIAL—500 business cards, $1.25. QSL cards,
lowest prices. Cumberland Printing Co., Box
2145, Knoxville, Tenn.

CAST ALUMINUM RADIO CHASSIS. Send 10-
cent stamp for blueprint, Valentine, Stewartaville,
New Jersey.

RADIO WORLD AND RADIO NEWS,
one year $7.00. Foreign $8.50.
W. 45th St., N. Y. City.

Both for
Radio World, 143
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REAL LOSER IN
ORLD SERIES
WAS ARISTOTLE

By DR. ROBERT M. HUTCHINS
President, The University of Chicago

Educational broadcasting has been sub-
jected to the charges that clains of minori-
ties have been disregarded, the best hours
have been given to advertising programs,
the hours assigned to education have Dheen
shifted without notice, censorship has been
nnposed, experimentation has been almost
non-existent, and the financial support of
educational broadcasting has been limited
and erratic.

Although I should not go so far as H. L.
Mencken in coudemning the entire Ameri
can public as boobs and morons, I am ready
to admit that most of themn have as little
interest in educational programs as I have,
though for ditferent reasons. Still I suppose
even Mr. Mencken would concede, in his
saner moments, that there is a large minority
in this country eager to use the great new
device that science has given them to con-
tinue their education. When all the Chicago
stations of one companv devoted all of
every afternoon to the World Series a lec-
ture course broadcast from my University
suffered serious dislocation. When I pro
tested mildly to one radio executive he gave
what he thought was a complete answer by
asking :

“How many people are there in Chicago
who would rather listen to the Humanities
course at the University than to the World
Series ?”

I did not deny that the overwhelming
majority of my fellow-citizens would prefer
hearing about a current home run to learn-
ing of the relatively remote accomplishments
of Aristotle and Augustus.

Course Interrupted

I did assert that some of themn had en-
tered upon the course m the simple {aith
that it would be given four days a weelk at
the same hour, and that to disrupt this pro-
gram because the listeners were few was to
disregard the claims, if not the rights, of
this minority.

The appeal of the advertiser of soap and
tooth paste must be to the great unwashed.
Their constant association with these adver-
tisers has apparently created in broadcasters
the delusion that a mass audience is the
only audience. I admit that there is no use
in broadcasting a program to which no one
listens. But the radio cannot pretend, as all
broadcasters pretend it is, to be an educa-
tional instrument if the sole test of every
program is the number of people gathered
around the receiving sets. Insistence upon
this standard means that educational broad-
casting must be confined to the most popu-
lar presentation of the most ephemeral topics.
In other words, insistence upon this standard
may mean that educational broadcasting will
cease to be educational at all.

The pressure upon the stations to make
money has frequently forced the shifting or
even the cancellation of a non-paying pro-
gram as soon as a paying client could bhe
discovered for the time.

Volunteers Do the Work

Educational broadcasting has to be car-
ried on very largely by volunteers. Thev
sacrifice their time and effort without anv
compensation except the feeling that thev
are participating in a good cause. Few things
have done so much to dishearten these people

PROGRAMS CALLED
VERY INFERIOR

By BRUCE BLIVEN
Editor, “The New Republic”

In advocating that we should put an end
to the ceaseless flow ol oral garbage into
our homes which the radio at present pro-
vides, I am unot suggesting that we should
slavishly imitate the experience of any other
country. I happen to believe aifter a good
deal of first-hand experience that radio
broadcasting in England is much better than
in the United States; but I am sure that if
we set to work really to reform broadcasting,
we should be able to produce something
better than exists anywhere else in the
world.  Certainly, being Americans, we
should try.

I remember the days, fifteen years ago,
when radio broadcasting was just making
its appearance. At that time, we were all
tremendously excited about the marvelous
possibilities of this new force, which we
believed would have the utmost uscfulness, as
a musical instrument, as a mecans of educa-
tion and information, as a device for polit-
ical debate. So far as America is concerned,
these promises have not been fulfilled. What
it ‘does in the rcalm of serious music is a
disgrace. What it does in the field of edu-
cation is pitiful. What it does in the field
of news is, broadly speaking, nothing. Our
friends, the newspaper publishers, have
cifectively stopped all this work.

To be sure, an opponent of my views can
bring forward a few good programs, most
of them lasting the conventional fifteen min-
utes. It is like saying of a beautitul woman
that she appeared in a white dress only
part of which was dirty. Radio as at pres-
ent constituted has driven away all per-
sistent listeners except the morons—if you
don’t believe this, ask your {riends. The
rest of the population will never come hack
until they are assured that turning on the
idle set will not be the equivalent of letting
off a stench bomb in the family living-
room.

‘Phone Wires as Aerial
Pass Out of Picture

Some years ago tclephones were used as
antennas for their capacity effect. A metal
plate under the phone base served as one of
the condenser plates. Thus a string of wire
was conntected to the set through a series
condenser, The telephone company never
liked this idea and the fad soon disappeared
and never was revived.

TONE QUALITY
HEARD AT LAST

By WALTER DAMROSCH

My first symphounic councert over the radio
was given nine years ago. A few months
before this [ had made up my mind that
after forty-two years as conductor of the
New York Symphony Society I was en-
titled to reduce my public activities some-
what. This could only be done by retiring
from that job, as it entailed four symphonic
concerts every week for twenty-five weeks
and innumerable rehearsals besides. But fate
turned me into another direction which
opened a new and marvelous world to me.

Most of you will remember the micro-
phone and loudspeaker of those days. The
results were {ar from periect. The ditferent
instrument of a symphonic orchestra could
not be clearly dehned. The overtones which
mark the ditference betwen a clarinet and a
flute, a bassoon or a horn were not indicated
with sufficient clarity to enable the listener
to get a wholly satisiactory impression {rom
radio transmission.

But there was somecthing fascinating to
me in the mere idea that such music as I
produced in a studio of the National Broad-
casting Company could be heard by millions
of people all over the United States, and I
had the conviction that this was but the
beginning and that American engineers
would continue to perfect this new instru-
ment more and more. This happened, quick-
ly, and with wonderful results.

The improvement in microphones, loud-
speakers and receivers which now enables
some of the most delicate and subtle tone
vibrations to be carried thousands of miles
by radio and to be reproduced with great
fidelity at the other end, has naturally
hrought about a constantly growing interest
in the finer pleasures which real music can
ve.

Whereas nine years ago, the bulk of the
music which one heard on the radio con-
sisted of the cheapest forms of jazz and very
tentative effiorts of an educational charac-
ter, we have today quite a formidable dem-
onstration not only of the higher forms of
music including symphony concerts by all
the great orchestras of the country, but also
opera hroadcasts from the Metropolitan
Opera House and the Chicago Opera,
choral performances and chamber music, be-
sides the charming lighter operas of Strauss
and Sullivan. Am I satisfied with these re-
sults? Not a bit of it.

"1 must be cruel, only to be kind:
Thus bad begins, and worse remains behind.”

as the cavalier way in which carefully pre-
pared plans have been pushed around in the
mterest of increasing station revenues.

It is impossible to develop educational
broadcasting in this country with the pres-
ent organization of radio unless the broad-
casters will guarantee the time that has heen
allotted 1o it. In the last vear or so marked
progress has been made, particularly by the
chains, in dealing with this crucial prob-
lem. Tkat it is crucial any one will agree
who knows the infinite labor that goes into
the construction of an educational series
and the catastrophe that is caused by an
arbitrary change of plans.

One cannot escape the impression that
broadcasters have used so-called educational
programs either for political reasons—to
show how public spirited they are—or as
stop-gaps in the absence of paying material.
This has resulted not onlv in the frequent
change of hours, but also in the donation of
the poorest hours. It is natural, particularly
in times like these, that the best hours should
be sold: they bring the best price. But the
hours that are best are best because most
reople are not free at other times. The fin-
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est edncational programs in the world will
not diffuse much education if the people who
want education are occupied earning a liv-
ing while the programs are on the air. If
radio is to perform its educational function
vnder private management the stations must
cuarantee time, and good time.

Needs More “Time”

Education must also have more time. The
nroportion of the broadcasting dav devoted
to education in the United Stdtes is far
smaller than in England. I cannot helieve
that there is less need or even less demand
for education here than there is abroad. The
only conclusion is that our system does not
do for education what has been found de-
sirable and necessary elsewhere. The sac-
rifice of any time to education, assuming it
could be sold. involves, of course, the loss
of revenue. But as long as the American
neople cannot obtain from radio the essen-
tial services they require there will be pro-
found dissatisfaction with it, and this must
eventuallv lead to consequences far more
serious than a slight reduction in income.
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Generator with Amplifier Stage

Prompt Shipment Absolutely Guaranteed!

In several services low frequencies are commoanly given only their wavelength equivalents, and for
very high frequencies this 1s true likewise. So a Signal Generator, that enables determinstions in both

lengths and fr Hes 1s the thing. That service is what the new Bernard 8ignal Generator Model
333-A renders.

Besides the more general purpose of lining up superheterodynes st fintermediate, broadcast and
short-wave levels, and peaking tuned-radio-frequency sets, it may be used as an all-wave Station-Finder,
constantly modulated. Dual Measurement and Combination Use make this Signal Generator most valusble.

The fundamental frequencies snd wavelengths are direct-reading. There are no charts to strain the
eyes, The dial is sccurately calibrated and the 8ignal Generator accurately adjusted. These fundamentals
sre: 83 to 99.9 ke. (1 kc. separation); 140 to 500 ke, (5 ke. separation); 540 to 1,800 ke. (10 kc. seps-
ration) ; 1,400 to 5,000 ke. (20 to 50 ke. separation); 3,010 to 3,600 meters {25 and 50 meter separation).

The bands are selected by turning a front-panel switch. There are four switch stops. The low-
frequency bend and the wavelength band cover the same range, the same stop being used, though
there are two scales for this band, wavelength and frequency.

Any frequencies or wavelengths as listed sbove are present as fundamentals and are read dtrectly.

A new method, simple to apply, enables
measurements from 4,500 ke, to 99.1 mege., '
also wavelengths from 3,010 meters to 0.1 °
meter. The extension of the fundamental
ranges i3 accomplished by a startling
method that opens up new possibilities of
extensive and accurate measurements.

Model 833-A Signal Generator, for 80-120
volts a.c., d.c. or batterles: designed by
Herman Bernard, accurately calibrated and
adjusted, for all-wave service, 83 ke, to
99.1 mge., 3,600 meters to 0.1 meter;
equipped with output attenuator, on-off
witch, modulation switch for d.c. and bat-
tery use, Chromium-plated contral and
band-index scales, positive-contact, low-
resistance band-selector switch, a.c. cable
and plug, black wrinkle-fintsh shield
cabinet, 34 and 30 tubes, neon tube, and
instruction sheet included. Ready for
immediate use.

Model 333-A (shipping weight, 7 1bs.)

List Price ...... 000000 tieensees 540,00

PRICE $19095
Model 333-AB, wired, tested; 3 tubes, DIRECT RADIO CO.

Net DHCE ....cevvvveeiseeecnnns $21.95 145 West 45th Street, New York, N. Y.

SHORT-WAVE AND

PUBLIC ADDRESS MANUAL U. S. GOVERNMENT
FREE SHORT-WAVE

192 pages, 400 illustrations, costing $4,000 to produce.

And yet s copy of this manual will be sent to you free
if you send $1.60 for an 8-weeks subscription for RADIO

WORLD. Existing subscribers may extend their subserip-

tions under this offer. 2,400 short-wave stations listed by fre-
golund in el:rdlnlltredulenhreretttle,"mh mlnunll lncl;xdel quency, wavelength, with call, location,

articles on tbe construction of short-wave receivers from A s

one to nine tubes, inclusive, and sll values between, supers a}?d pﬁ‘“’"' Some time-tables included. All

and t-r-f, with the clesrest imaginsble fllustrations. both the short-wave phone transmitters on earth

photographic and drsughting. Besides the usual plain eir- (except amateurs)!

cult disgram there 12 s pictorial diagram for each elrcuit. Distance map for world application printed

And all the pbotographs are brilllantly alluring and in- right in the book!

formative, Portable short-wave sets, design and winding THE CONTENTS:

of ecoils for short waves and broadcasts (intimately 1llus- 0 g % ' ‘

trated), lst of short-wave stations with meters and kilo- Station Identification: List of the most

cycles and hours on the air; trouble-shooting, and forty popular short-wave program stations of the

other toplcs, sll done well. world that use characteristic ‘‘air signa-
The publie lddua: uctlog :&mulm drl‘tl 1?{1 dgetrent tures."

aystems, how to use them, an ors opportunities urn ° g q P

public address work to profit. Besides, there are articles Foreign Alphabetic Pronumciation: How

on testing and servicing not encompassed by the title of the letters of the alphabet and numbers 1

the manual—signal generators, brosdcast home and port- to 50 are pronounced in English, French,

sble sets, analyzers, formulas, capseity data, Everylhing Spanish, German and Portuguese,

plainly told, stmple from micr to 5 Short-Wave Broadcasting and Police
Bend $1.00 now and get RADIO WgBLDA“"' 8 weeks Radio Stations by Countries: The calls,

sod the manusl free. Ask for Cat. PR-SPAM. location and frequencies are given for the

RADIO WORLD, 145 W. 45th St.,, New York, N. Y.

whole world. It repeats data found in the
main grouping of the 2,400 stations by fre-
quencies.

Distances to Foreign Cities: A textual

SPECIAL and map-illustrated explanation of how to

glctferminc how f‘;"tr any one city on earth
. t ty.

Set Of 16 “1934 DeSIg‘l\” lssggftl-\:?gce (;!a(c!;o:llw);e Stations by Fre-

quencies: This is the comprehensive, never-

before-available list of the 2,400 or more
stations, including all the program stations
on earth that send on short waves, using
phone (speech and music) but not including
amateurs. A treat unparalleled in radio
history—the most accurate list of its kind
man has ever produced!
Time Zone Chart: This insert (stitched
right in the book) is a black and white
r;pr%dugtion 0{1 aoci%lored chartD issued by
: the Hydrographic ce, Navy Department.
= Short wave Recelvers Send $1.00 for 8-weeks :f(b:cription for
® Short Wave Converter Rapto WorLp and ask for “World Short

Wave Radioplione Transmitters” sent post-

For Limited 5“ "RADT0 WORLD
Time Only < 145 WEST 45th STREET,

NEW YORK CITY
Add 5c for postage. 10c for foreign

RELIABLE RADIO CO' “RADIO TROUBLE SHOOTING,”

. ) Second Edi-
145 W. 45th St., New York City tion, by E. R. Haan. Contains the latest on A.C.
[ receivers, dynamic speakers and television. A

B - practical book fox: practical men. Contains a
special chart showing all possible radio troubles
and the way to detect them. Size 6 x 9 inches.

361 pages, 300 illustrations. Flexible binding.
CARTOON FROM Price $3.00. RADIO WORLD, 145 W. d5th St.,
New York City.
PHOTO, 50c

“RADIO AND TELEVISION,” by James R.
R Cameron. Over 540 pages. 275 illustrations; clotb
Photo returned. 1633 East Commercial Street, | yound. The subject of radio and television covered
Springfield, Missouri in such a manner that it is eauilﬁ understood even
he a beginner. Price $4.00. RADIO WORLD, 145

—— e —— S West 45th St., New York City.
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Dial-Calibrated

OSCILLATORS

1% Accuracy. Grid Stabilization.
WORK ON AC OR DC
Designed by Edward M. Shiepe

: Neon tube supplies modula-
MODEL 37-S. tion to 37-tube oscillator.

Scale direct reading in kilocycles. Funda-
mental range 135-380 kc. 60-cycle modula-
tion on AC and neon tube modulation on DC.
Dial also calibrated in 4th harmonic for
broadcast band, 540-1500 kc. Complete with
both tubes in black crackled steel cabinet

for only ...o....iiiiiiiiiiiiiiiaana,
Shipping wt. 3 lbs. $9.50

MODEL 37_]) Dual Range. Two oscillators

“in one. One range 132-380
ke, Switch changes to 530-1500 ke. all funda-
mental frequencies. Larger than Model 37-S.
Neon tube modulator, Engraved bakelite
panel on black crackled steel cabinet. Com-
plete with two tubes and ready to operate

for only ...i.veeviiiiiiieiiiennns
Shipping Wt. 4 Ibs. si 4'50

COIL BOOK

New book by Edward M. Shiepe, B.8., M.E.E., gives
number of turns for any inductance on a series of 48
accurate charts for any single-layer coll from %’ to
3'’ diameter. All Insulations covered in charts. Com-
plete with large chart supplement relating inductance,

capacity and frequency..................
Shipping wi. 17is " $2.00

All Orders Filled Immediately
or Money Refunded

DIRECT RADIO CO.

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

BATTERY-OPERATED

Signal Generator Free!

ERE IS THE HOT NEWS of our exclusive battery-
Hoperated Signal Generator, designed by Herman Ber-
nard, and using his frequency-calibrated scale forfunda-
mentais of 135 to 380 kc. with all popular intermediate
frequencies inscribed right on the dial, and with calibra-
tion, also directly on the dial, for the broadcast band.
Thus coverage from 135 to 1,520 ke 1s read. Higher fre-
quencies, almost without l1imit, also can be measured with-
out confusion, And the price 1s the world’s lowest for
juch an instrument.
This laboratory - tested Ber-
NO CHARTS' nard prectslon instrument.
. Model 338, uses a 34 r-f oscil-

lator in a stabilized circuit, has

SCALE IS el S
DIRECTLY B bihcng B o o
READ IN :(s)r ussedl b::(.wegnecgg? ::léb r.f‘.

and also between output snd

FREQUENC[ES ineasured circuit.  Accuracy is

per cent.

Model 338 1s in_ 2 crinkle-finish black shield cabinet,
9°" wide, 8" high, 5" front to back, weight 7% Ibs, com-
plete. 1t has bar-handle control of volume and modulation,
It 18 useful for lining up superheterodyne 1-f channels, also
the r-f channels of any receivers, and can be used satisfac-
torily for peaking on short waves as well. Instruction sheet
supplied. Order Cat. 338, wired, complete with 22.5v,
B battery, 4.5v. A battery. and two tubes, ready to
operate.

Send $12. for a 2-year subscription for Radio World
(104 fssues, one each week), and order Cat. 336 sent as
a premjum. Add postage to remittance or you pay ex-
pressage. (Shipping welght, 8 1bs.)

RADIO WORLD
145 West 45th Street New York City

“WILLCOX AUTO ELECTRICIAN’S WIRING
MANUAL”—Complete wiring diagrams for all
S. cars made in 1928-1929-1930-1931-1932. Com-
plete data on ignition systems, generators, start-
ing motors, batteries and lighting. Printed on
tough, wear-resisting paper that can be washed
with gasoline without injury to print or paper.
Loose-leaf style in sturdy covers. Size 11 x 127.
300 wiring diagrams, Price  $10.00. RADIO
WORLD, 145 W. 45th St.,, New York City.
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RADIO WORLD

YOU MUST HAVE—

the World’s Outstanding Short-Wave
Station List and Time-Zone Map-Chart

NTO ninety-six pages, 8 x 10%4 inches, has been put the

very information that all short-wave enthusiasts have

been awaiting — /! the radio phone short-wave trans-
mitters of the world, listed by frequencies, with equivalent
wavelength given in every instance, the call letters, the loca-
tion, and in many instances also the time schedule being
given. So complete and accurate a compilation has never
before been published. The compilation was made from
official publications of the Bureau de 'Union Internationale
des Telecommunications, the British Broadcasting Corpora-
tion and the U. S. Federal Communications Commission,
as well as from unofficial sources of information. There are
MORE THAN 2,400 LISTINGS made by the U. S. Depart-
ment of Commerce.

Nowhere—never—has there been such a massing of the
most vital information that radioists want. And remember,
this is the most complete work of its kind available anywhere !
The list is as comprehensive as human care and ingenuity
could make it!

See What’s in This Most Valuable Radio Book!

THE CONTENTS:

Station Identification: List of the most popular short-

Distances to Foreign Cities: A textual explanation of
how to determine how far any one city on earth is from
some other city. A Department of Commerce map gives

wave program stations of the world that use characteristic
“air signatures,” so you can identify the stations by their
“signatures.”

Foreign Alphabetic Pronunciation: How the ietters of
the alphabet and numbers 1 to 50 are pronounced in English,
French, Spanish, German and Portuguese. Familiarity with
these pronunciations aids in station identification, that is,
knowing what call letters are being announced, or what
frequency or ‘wavelength is mentioned.

Short-Wave Broadcasting and Police Radio Stations by
Countries: The calls, location and frequencies are given
for the whole world. This is a geographical classification
and expedites station-finding and identification. It repeats,
geographically classified, data found in the main grouping
of the 2,400 stations by frequencies.

you right away!

reduced time map stitched in.

ACT NOW!

earth.

WORLD is on sale at rews-stands, 15¢ per copy.

has a weekly “column” about program stars and station personnel.
including corrections and amendments of station lists, all waves.

direction of shortest distances (measured on great circle).
This map is right in the book. Besides, there is a table
of distances between key cities of the United States for
guiding determinations of world distances, as well as a
table of world distances for principal cities.

Short-Wave Radiophone Stations by Frequencies: This
1s the comprehensive, never-before-available list of the
2,400 or more stations, including all the program stations on
earth that send on short waves, using phone (speech and
music) but not including amateurs. A treat unparalleled
in radio history—the most accurate list of its kind man
has ever produced! Both frequencies and wavelengths.

Time Zone Chart: This insert (stitched right in the
book) is a black and white reproduction of a colored chart
issued by the Hydrographic Office, Navy Department.

Amazing Offer— Greatest We’ve Ever Made!

Let’s get this pound-and-a-half of vital, comprehensive, authentic and valuable information in the mails to

Send only $1.00 for an 8 weeks’ subscription for Raprio WorLD, 8 issues, one each week (regular rate),
and you will receive postpaid the great volume, “World Short-Wave Radiophone Transmitters,” with the

SEND THAT DOLLAR
f GET THAT GREAT 96-PAGE BOOK AND THAT TIME-CHART MAP

Never Miss an Issue! That’s How to Keep Posted on Radio!

RADIO WORLD is a w'eekly technical radio magazine, in its thirteenth year, one of the oldest radio magazines on
It prints intimate details on latest circuits, tubes, test equipment, trouble-shooting, servicing, merchandising and

Latest news of all branches of radio is published,
Rapro WorLp is the all-wave radio authority. Rapio

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

[Otwing to wrprecedented demand promptness in filling orders depends on the ability of the government to handle the wvast orders.)

www.americanradiohistorv.com
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DUAL-BAND TUNING

OR broadcast eception, plus coverage to higher

OF than 4,000 ke, thus ylelding s totsl span of
THE 540 to bigher than 4,000 kec, Ws have ap
exceptionally precise combination, conaisting of

three r-f coils, one of which is used as» antenns

coupler, and one oscilistor coll, slso the necessary
four-gang condenser and the correct padding con-
- denser (Hammarlund adjustable type). The tuning
colls for the r-f level have secondaries tspped so

that the condenser stator may be switched from
full inductance to just enough inductance to pick
up the broadcast band where the full inductance
left off. The oscillator cofl s appropriately tapped., slso. for
this purpose. A four-pole, double-throw switch would be required
(not furnished). Coils sluminum shielded, 3-1/18"’ outside shield
diameter by 2.5 inches high. The four-gang condenser is very
compact (5 x 2.25 x 2.75 inches). All
material s specially made for this
premium offer and is of highest ealibre.
Order Cat. PR-BCTU-465 for use with
465 ke intermediste, and encloss $9 for
18-month subscription (78 tssues, one each
week), and four-gang condenser. four
colls, and 350-450 mmfd. padding con-
denser. but no switch, will be sent.
small transportation charges eollect
Same as above, same terms, except osctllator is for 175 ke and padder 13 850-1,350 mmfd. Order PR-BCTU-175.

TUNING UNIT FOR TEST OSCILLATOK

for constructing a universal. modulated test oscillstor

to cover fundsmentals from 135 to 380 ke. and read
higher intermediate frequencies and the entire brosdeast
band, by harmonies, all imprinted right on the dial. That
13. the escillator will be direct frequency-reading. The
parta consist of one metel-etehed scsle. one metal escuthesn,
one 0.000408 tuning condenser with trimmer built in, one
oscillatlon transformer (secondary inductance securate te 6.1

The 1010 chassis in a Gothic model
table cabinet; wired, with dynamic
speaker; five RCA tubes. Cat. lg;g-scl

H ERE 1s your very first opportunity to get the parts

HE principal forelgn-short-wave stations are
I on waves between 18 and 55 meters. 'There-

per cent.), and one knob f L it di
O e e hond” (5501500 o) and supplied for universsl model modulated test oscillator (90-120 volts a'c.. d.c or hattertss - sorms ipciitirctt, Jingram
for covering the broadcast band (550-1,500 ke) an all three). Instruction sheet for lining up at broadeast and intermediate frequencies included. Line up the oscillater
dp LU (i bands,Bs 3"“53'{{&, r;}-, with one 'ldjunment on broadeast band, beating with some station on 1,200 to 1,400 ke. Whole dial them will track.
o oloamig rmance:  Band seles Order PRE-TUTO and send $6.00 for one-year subscription for (52 fesues). Sent postage prepaid.
front-panel switching.
This is our Model 1010, obtainable as a wired
chassis, with speaker and flve RCA tubes; or In MICA-DIELECTRIC AIR-DIELECTRIC
either of two table model cabinets, or in a console. i .
The same recelver 18 used in all four Instances. Intermediate Transformers C plete Intermediate Transformers
The tubes used are one 6A7, one 6D6, one 73, om A
one 42 and one 80. The illuminated airplane dial For 485 ke or 175 kc 1.f. we offer doubly- Selectlon For unequalled maintenance of the fre-
has a double potnter and is calibrated in kilocycies. tuned transformers. with mica-dielectrie quency to which the intermediate )
Automatic volume control fs included. There Is condensers built in, all enclosed in 4-inch Of s adjusted, alr-dielectric lunln;mm-
provision for phonograph pickup connection or ear- high aluminum shield, 3-1/16-ineh di- T b densers must be provided. These are sup-
phones, A tene control and manual volume control ameter. Quantity is at left. Sent post- ubes plied on Isolantite f_orml. and sre o
are provided. A dynamic speaker 1s used. The pald by one of Americs’s premier Buumlllm
primary power rating is 60 watts, Single Transformer radio parts manufacturers. Quantity at
Princlpal foreign stations are brought In with left.

simple ease and remarkable clarity. The Gothic

PRE-MD-465,.. | $2.00 subseriotion,
cabinet 1llustrated above, with wired set, speaker, : 16 tssues

1
1) PRE-MD-175..

(1) PRE-AD-465. ... } $6.00 subscription.

(1) PRE-AD-178.... 62 1ssues
complete with tubes, is Cat. 1010-G. Cabinet ia g B . ubseription.
10 tl)m:kl';m gl:vi*la.ll‘lyz i‘nchhtes 1}3{15:. lgs inches front ‘(;; ng_ﬁgg.:gg' “003: l'::“” g; ;ag::gg::?: } ll?.oowlszll:lr:g:lon
to ack. pping weight, . .-
Ne' price (F.0.B. Sandusky, 0.)..... $l7'51 (g) ;Rg-ﬁlﬁgg:{ } so-oob;uhll::‘:::lm. (3) PRE-ADDD-465. { $18.00 subseription
The same receiver in the de luxe madel table (D 0 (8) PRE-ADDD-17. 158 tasues
2abinet, 1)lustrated below, Cat. 1010-DL. $18.65
Same shipplng weight................
ive le. following highest-grade, licensed, brand-
Shjl‘:,‘;mg“':‘],:lgh?ce?sﬂ 1hsm Cna'fdemlmc ionmzs 3,'3: ‘io?g.ygrep““m,m..u"“g“ tubes are One Tube for $1.50 Subscription. 13 Issues
1010-CON ..... ! o $ 7. offered as premlums. 1A8, BZ3, 2A5, 2A68, 2AT, 2B7, 6A4, GAT
"""""""" 6B7, 6FT. 2525, 21, 33, 33, 34, 41, 43, 44,
carVrd chassls, tubes. dynamle speaker, 75 38 (R S (TR LI LRl e U A 46, '40, 53,55 57,58, 59, 67, 18, 11. 18
""""""""""" 30, 81, 35, 86, 87, 38, 39, 45, 41, 51, B3, 83V, 84, (624). 85, 89, 483, 485
~FRRREELD O O D G2, T Ay tmo of the SL50 s fo 3500 St
number 25 to the catalogue number. Or, for 50-60 Any two of above tubes for $2.00 Subserip- scription (26 {issues), any four for $6.00
cycles, 220 volts, add 60 cents net, and add the tion (16 Issues), xny three for $3.00 Sub- Subseription (52 1ssues)
number 220 to the catalogue number. scription (26 issues), any six for one-year "
Battery Model. We can supply the 1010 model Subscription (52 issues). TUBES SENT POSTAGE COLLECT

in the same cabinets, at the same price as for
a.c., bu:, for battery gpa;atlon Tllsle {ptrlcesh do rtmt
include batteries. Add the letter after the cata-
logue numbers. A" L BOOK
World-wide reception is enjoyed on_ the 1935 ITA 0

Sertes Dlamond of the Air Receivers. The series, The biggest help any one
besldes the 5-tube models listed above, also in- can get who desires to wind

radle - frequency coils for

cluideu &n Sl-éggeéﬂl-wave lgodlel,h}mlkc wd22 ll:nglc. 2 . ot
using the hassis, obtainable In medernistic any frequency from jus -
below the sudio range to \‘ \%\&\\\%\\\ ‘\\\\\&\&\
the fringe of ultra fre- A )
dusiclsr el tophsreNa Ezz'mmu/gm

Small Power Transformer

table mode! cabinet or in console, and a six-tube,

high-gain automebile set In a single unit. with

remote tuning-volume control. Send for circular

on 8-tube models and on suto set. that tells Jjust what in-
3 ductance ia required for the

condenser one possesses, and

just how many turns of any

kind of wire on any sensible
dismeter are needed to pro-
duce that inductance. °*The
Inductance Authority,” by
Edward M. BShiepe, gives
you just that information.
to an accuracy of 0.1 per
cent. Send $4.00 for an
eight - months  subseription
(39 issues) and order PRE-
1A sent postpaid.

POWER TRANSFORMER
Primary—105-130 volts.

1 o
| ||I“
" >\fi
Secondary A-2.5 volts, cen-
ter-tapped.

8econdary B-1i0 voits, no *
center tap.
8plendid for powering a-c

test oscillator or any other

rectifier for not more than

three small tubes.

Order PRE-SPTR and send $1.50 for three-month subscription (13 weeks) postpaid.

The 1010 chussis in o modenini, 4o | | RADIO WORLD, 145 WEST 45th STREET, NEW YORK, N. Y.
dynamic speaker and five o'l'!.C; .tuul;'as.
e i e o v as o ones | | SOME EXCELLENT RADIO BOOKS

quoted. State what carrier you prefer or shipment

o IpNEO MR Yge D ress T OvJpa YL aRSDOT AL N3 “This Thing Called Broadcasting’’ by Alfred “Perpetual Trouble Shooter's Manual,” No.

e e e een ame ®a g o g emittance +._N. Goldsmith and Austin C. Lescarboura_$3.50 2, by RIGET wonnrersreerreeennass $6.50

those quoted. Audio Power Amplifiers, Andersgn, Bernard 1.50 “is L C ial Set Dia » b
‘‘Radio Frequency Measurements,” by E. B. Latest Commerc grams,” by o

G t R d. G d C Mou‘l}’in ,,,,, bChluR_L..nduso Rider .......... 000000000006000000000 L
“Short aves.” by ar uts n , "

uaranty Radio t0ods L.0. oo Robert B Gable. ... N Sy 300 E"“' R‘d‘h RC:“’”:"' 27 “‘“t’"‘;' 8.0
. “ o e Shooter”: a o . 1, “Elements adio Communication,’’
145 W. 45th St.  New York City OBy Rider e S L L th MOCEETORE .. ones +orrer e ee ) 800
2O RADIO WORLD, 143 West 45th Street, New York, N. Y.

www.americanradiohistorv.com



