COMPLETE CHART
OF STANDARD

TUBES FOR
RECEIVERS

Super-Regenerative
Circuits

Eleventh Year—529th Issue Wunderlich Tube

PORTABLE TROUBLE-SHOOTING

When things go wrong in a portable, there are usually some tough problems to solve. A circuit was built
on this chassis. See page 3 for article on how troubles were removed.
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Servicing a Super

How Troubles Were Taken Out of Portable
By J. E. Anderson
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FIG. 1
The circuit diagram of the seven-tube portable battery operated superheterodyne.
Designed for 400 kc intermediate

UILDING a superheterodyne seems to be as easy as to
B build any other receiver. But sometimes unexpected diffi-

culties develop, a fact emphasized by a munber of com-
plaints about receivers which had been very carefully engineered,
and which had been built by fans who knew better than to make
mistakes. Ordinarily when a circuit has been assembled “ex-
actly as described,” the assumption is that some grievous error
has been committed, and usually a check-up proves the assump-
tion to be true. But we are not interested in mistakes this time,
but in the complaints of those who know when the circuit is
wired correctly and yet who cannot make the circuit function
properly.

If the circuit works as a t-r-f set there is nothing wrong with
the r-f amplifier, the second detector, and with the a-f ampli-
fier. These legitimate complaints rarely concern these parts
of the circuit. Hence we must conclude that the trouble lies
in the first detector. in the oscillator, or in the intermediate
frequency amplifier,

Trouble in Oscillator

But in most instances a test on the intermediate amplifier
has ruled this out as a possible source of the trouble because
it has been “peaked” with the aid of an oscillator. That con-
fines the trouble to the first detector or to the oscillator. It
is quite possible at the time the test on the intermediate fre-
quency oscillator to test the first detector circuit as an amplifier,
and in that way practically eliminate it as the source of the

(Contined on next page)

LIST OF PRINCIPAL PARTS

Coils :

T1, T2—Two shielded r-f transformers for 350 mfd. tuning con-
densers.

T3—One oscillator coil for 400 kc i-f and 350 mmfd. tuning con-
densers.

T4, T5—Two 400 kc intermediate frequency transformers.

Condensers

Cl, C2, C3—-One gang of three 350 mmfd. tuning condensers,
with trimmers.

C4—One 0.001 mfd. fixed condenser.

C5—Omne 0.25 mfd. fixed condenser.

C6—One 0.5 mfd. fixed condenser.

C7, C8—Two I mfd. bypass condensers.

C3—One 350 mmfd. fixed condenser.

C10, C11—Two 0.1 mfd. condensers.

Cs—One 350-450 mmfd. adjustable condenser.

Resistors

R1—One 1.5 ohm ballast resistor.

R2—Omitted.

R3—One 2,000 ohm resistor.

R4—Ome 30,000 ohm resistor. Q
RS, R7—Two 250,000 ohm plate resistors.

R6, R8—Two one megohm grid leaks.

P—One 10,000 ohm potentiomeler.
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FIG. 2
Back view of the portable seven-tube portable
superheterodyne.

(Continued from preceding page)
trouble. It is only necessary to put the i-f in at the control
grid of that tube during the peaking process, after having re-
moved the grid clip from that tube.

That locates the trouble in the oscillator, and nearly all
troubles in superheterodynes can be traced to this part. And
that is logical for it is the heart of the receiver.

One trouble that is frequently met is blocking in the oscilla-
tor. It may be evidenced by an audible oscillation of almost
any pitch, but the blocking may occur at such a high frequency
that the resulting squeal is above audibility, and in that case
the circuit is simply dead, or the output is badly mutilated.

Let us assume that there is blocking. It is due to insufficient
leakage from the grid to the cathode, or to the filament. But
whether or not a given leak is insufficient depends on the degree
of oscillation, that is, on the tickler and on the plate voltage.
A first test might be to reduce the applied plate voltage to
see whether this stops the squeal. If nothing can be gained
this way, the next step would be to use a lower value leak. In
Fig. 1 is a typical oscillator which gave trouble of this nature,
a weak squeal occurring at about 8,000 cycles. It was not prac-
tical to change the .voltage in this instance so the leak was
varied. It was necessary to reduce the leak R4 to 10,000 ohms
before the blocking would cease. This was considered too low,
so a limiting resistance R3 was put in. Usually it is possible
to make this 10,000 ohms and still have oscillation, with the
grid leak at 100,000 ohms. But in this case the tube stopped
oscillating and it was necessary to reduce the resistance R3 to
2,000 ohms. However, this permitted raising the leak to 30,000
ohms. This proved to be a satisfactory combination.

Still No Results

But this adjustment of the oscillator for stable and blocking-
free oscillation was of little avail, for the circuit could still not
be adjusted. Signals, and strong ones, could be brought in at
spots, but there was no tracking throughout. In fact, the cir-
cuit was dead over most of the dial. Then with the aid of a
calibrated oscillator the frequency was measured over the entire
dial of the oscillator. It proved to go from 850 to 1,300 kc. This
was with the oscillator trimmer condenser open as far as pos-
sible and the series condenser set at about half value. The
range of the oscillator for this particular circuit should have
been from 945 to 1,905 kc., for the intermediate frequency was
400 kc. and the range of the r-f tuner was 545 to 1,505 kc.
which had previously been determined.

The calibration of the oscillator clearly pointed to the trouble.
There was entirely too much distributed capacity in the oscilla-
tor circuit. Where did this capacity come from? Inspection of
the wiring and comparison with other oscillators showed nothing
which could account for any appreciable fraction of the unde-
sired capacity. The pick-up coil added no appreciable capacity
for this point was tested experimentally. ’

The oscillator coil was then taken out of the circuit and re-
wound. No change was made in the secondary, or tuned, wind-
ing, for this had been made to the exact inductance called for
by careful computing. But the tickler was rewound. The spac-
ing between the tickler and the tuned winding was very thin.
It was made about three times thicker. The tickler and pick-up
turns were replaced, without making any changes in the number.

How Circuit Was Padded

This changed coil was put back into the circuit and a calibra-
tion curve was again taken. This time the highest frequency
was 1,800 kc. The low frequency did not change much, but it
was not expected to change. This change in frequency made
it possible to track the circuit by changing the intermediate
frequency.

FIG. 3
Bottom view of the seven-tube battery operated
superheterodyne.

The intermediate frequency could not be changed a great deal.
Hence the highest frequency of the oscillator was made as
great as possible by opening the shunt trimmer condenser as
far as it would make any difference in the frequency. A signal
of 1,500 kc. was then put into the circuit from a modulated
oscillator and the tuning condenser was set at minimum capac-
ity. Then each of the four i-f tuned circuits was adjusted for
maximum strength of the signal. It required to turn one of
the trimmer condensers as tight as possible but a definite peak
was reached on all of them. This adjustment of the interme-
diate frequency made all the high frequency stations come in
with good strength. But the low frequency signals did not
come through.

Next a signal of 550 kc. was put into the circuit and the
tuning condenser set where the calibration curve indicated this
frequency should come in. Then it was attempted to tune in
the 550 kc. signal with the series padding condenser. Of course,
it did not work for it was of such a value that nearly all of its
capacity had to be used on 400 kc. intermediate. And the lower
intermediate frequency was much lower now. A 230 mmfd.
fixed condenser was put in parallel with the adjustable con-
denser and then it was possible to tune in the 550 kc. signal.

This done, the circuit should be trimmed with fairly good
tracking throughout, and this on test proved to be the case.
course, it was not perfect in the middle of the scale because
the inductance in the oscillator was too low for the lower in-
termediate frequency. It had been made for 400 kc. At that,
both the selectivity and the sensitivity were good.

Control of Volume

Obviously, the thing to have done was to rewind the tickler
coil putting still more space between the tuned and the tickler
windings. It would have required a reduction of the minimum
capacity of only 6 mmifd. to reach 1900 kc. The first reduction
was 49 mmid. A space of 1/16 of an inch between the two
windings should have been sufficient.

The control of volume is always a problem in a battery oper-
ated set, unless we are willing to tamper with the filament volt-
age. In this circuit a 10,000 ohm potentiometer is used across
the primary of the first r-f transformer. At first the slider was
connected to the antenna, but this did not control the volume
satisfactorily. Then the ground was connected to the slider as
in Fig. 1. This proved satisfactory. There is another practical
point in this connection. Most potentiometers are made so that
the slider becomes grounded when the potentiometer is mounted
on the metal chassis. This compels grounding the slider unless
the instrument is insulated from the chassis. It is important
to note that the volume control does not change the selectivity
of the circuit. The entire resistance is across the primary at
all settings of the slider. The improvement in selectivity at
strong signals was very noticeable, as compared with other
forms of volume control. There is also a rheostat Rh in the
filament circuit by which the volume could be controlled com-
pletely.

Grid Bias Detection

Grid bias detection was ultimately used in both detectors.
The first was changed to this when it was found it worked
more satisfactorily with the particular method of coupling the
oscillator to the detector. The bias was determined experi-
mentally and it was found the 4.5 volts worked the best. This
applied to the second detector as well. This bias could also be
used on the first audio amplifier. Hence it was not necessary
to bring out an extra lead for bias.

The resistance R2 in the screen circuit of the first detector
was not used in the final circuit because much better sensitivity

(Continued on next page)
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“Universal” Auto Receiver

Independent of D-C Polarity of Ground
By Charles R. Endicott

The following discussion concerns the Universal Auto Set (works
on either A minus or A plus grounded), augmenting the article
in last week’s issue, dated May 7th.

HE voltage on the oscillator plate could well be 45 volts,

but since we would need another lead in the cable for this,

we give the oscillator plate 90 volts: It is not excessive in
view of the fact that due to grid current the grid cannot go
more than a fraction of a volt positive and therefore the plate
current cannot be great.

The screen of the mixer tube is also given 90 volts. This,
perhaps, is higher than the voltage that gives the best detec-
tion efficiency but it is a usually recommended value and it
makes the detecting efficiency all right because the bias resis-
tance automatically puts the operating point at the right value
for the voltage combination used.

To apply 90 volts on the screen of the second detector would
not be so good because it would reduce the detecting efficiency
considerably. Hence it is desirable to put a resistance in the
screen lead. In the one shown in Fig. 1 the resistance has a
value of 0.5 megohm, a value often used. However, better re-
sults might be obtained in some instances with a lower value.
Hence other values should be tried before the wiring is per-
manently concluded. The detecting efficiency will not be good
unless a condenser is connected from the screen to the chassis,
and it is recommended that it be made at least 0.25 mfd.

Coils and Condensers

Tuning coils and condensers in this circuit are exactly the
same as in any other receiver of similar type. Thus condensers
C1, C2, and C3 may be a gang of three 0.00035 mfd. condensers.
T1 and T2 are two shielded midget type r-f transformers wound
for this capacity. The primaries should be rather large in order
to get sufficient sensitivity. As many as 90 turns could be
used but 50 would be sufficient. This refers to a transformer
wound on a one inch diameter and having 127 turns on the
tuned winding. These coils are the same regardless of the in-
termediate frequency used in the circuit.

The oscillator coil T3 is available for a 0.00035 mfd. tuning
capacity both for an intermediate frequency of 175 and 400 ke.
T4 and TS are the intermediate frequency transformers, which
are also available both in 175 and 400 kec.

Cs, the series padding condenser, should cover a range of 700
to 1,000 mmfd. for a 175kc superheterodyne and from 350 to 450
for a 400 kc super. Both are available.

Padding and Adjustment

For a detailed discussion on how to pad the oscillator and
for making essential circuit adjustments the reader is referred
to an article in the April 16th issue of Rapio WorLp. It is rec-
ommended that this procedure be followed closely because any
hit-or-miss method of adjustment is likelv to get the builder
nowhere. By following the method closely the adjustment be-
comes a simple matter.

A word will not be amiss about the connections of the oscilla-
tor windings. The tickler and tuned winding terminals are
marked P, B, G, and ground. Sometimes they are so arranged
that if G is connected to the grid and ground to ground, B must
be connected to the plate and P to B plus. In other words, the
tickler connections must be the reverse from the indicated con-
nections. This does not apply to all coils, but it should be re-
membered that if oscillation does not take place as the coils are
connected first, the tickler winding should be reversed before
any other source of trouble is looked for. The proper connec-
tion can be determined by inspection before the coil is put into
the set. Remove the case and note how the tickler is con-
nected to the terminals. If the two windings are in the same
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This curve gives the values of K in the Nagaoka in-
ductance formula between 6 and 9.55 of the ratio of
diameter to length of coil.

direction, which they will be if the coils are machine wound,
then the plate and grid terminals should be at the extreme
ends if we imagined that the tickler and tuned windings are
pulled away from each other so that the other two terminals
are adjacent to each other.

AN HARMONIC ANALYZER

WHAT IS an harmonic analyzer? On what principle does
it operate? Does it have anything to do with the detection of
harmonics in a superheterodyne? If so, can you suggest one
that can be used in designing such receivers?™—F. W. J.,
Bridgeport, Conn.

Every curve subject to certain conditions can be represented
by a series of sine waves. The first term contains the funda-
mental, the second term, the second harmonic, and so on. The
amplitudes of these terms vary according to the curve. Some-
times they may be entirely absent. An instrument by which
the amplitudes of the various harmonics can be obtained is a
harmonic analyzer. There are very many different such in-
struments. The analysis of a complex electric wave, that is, one
that is very distorted from a simple, pure wave, can be per-
formed by electric means, provided that we can put the wave
in electric form. We may, for example, analyze the output of
a vacuum tube to determine what percentage each harmonic
is to the total current, or to the fundamental. A simple har-
monic analyzer for this purpose was described in the issue of
April 30th, last week. The principle of operation of this de-
vice was also explained.

(Continued from preceding page)
was obtained when nothing but the pick-up coil was in the
screen lead.

The bias on the power tube was 13.5 volts, and for this a lead
was used in the battery cable.

This seven-tube battery operated receiver was built for a
portable to be used on a good ground and a fairly good antenna.
It was not intended to be used without ground or antenna. For
reproducer a magnetic speaker was used.

The power supply consisted of three 45-volt medium size B
batteries, two small 7.5-volt grid batteries, and 4 No. 6 dry cells
for filament supply. The total filament current is normally 0.62
ampere so that it would be better to use six No. 6 dry cells, con-
nected in series parallel to give three volts. If six cells are used
each cell will be called on to supply only about 0.20 ampere, but

if four are used each cell will be called on for 0.31 ampere, which
is a little higher than the rating of a cell. However, for port-
ability light weight is important and frequent replacement of
dry cells less so.

Besides the principal parts the following are needed :
Four binding posts.
Four grid clips.
One filament switch.
One seven-lead battery cable.
Six UX sockets.
One UY socket.
One vernier, or close adjustment, dial.
One aluminum chassis.
Suitable carrying case for chassis and the batteries.

Lo
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Independent Tube with Two Equal

Serves a
By J. E.

May 14, 1932
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FIG. 1
This shows how the Wunderlich full-wave detector
tube may be connected for grid bias detection.

N THE April 30th issue we published the characteristics of

five new tubes. But there is another new arrival in the large

family of tubes, known as the Wunderlich tube, which is
quite different from any of the others. It is primarily a detector
or transrectifier but it has two equal grids instead of two or
more different grids, and it functions as a full-wave transrecti-
fier. One might be tempted to call it a push-pull detector, but
the symmetry ceases at the grids because the tube has only one
plate. It has a cathode, for it is designed to operate on alter-
nating current and is of the indirectly heated type.

It is well known that if two detector tubes of equal charac-
teristics are connected with the grids in push-pull and the plates
tied together the circuit becomes a full-wave detector. The
Waunderlich tube which is made by one independent, does ex-
actly the same thing and combines the functions of two equal
tubes when connected in that manner. It has only one plate
and one cathode but two equal grids so placed with respect to
the other two elements that each has exactly the same effect
on the plate current. That is, the grids are equal and sym-
metrically placed with respect to the other two elements. The
effect is very nearly the same as the effect would be with two
equal tubes with their plates tied together, and also their cath-
odes, and using the two grids independently as in push-pull.

The Circuit for Wunderlich Tube

In Fig. 1 is a circuit diagram of a full-wave detector employ-
ing the Wunderlich tube. The symbols of the two grids do not
conform with the actual case because of difficulty of represen-
tation. It suffices to say that each bears the same relation to
the plate and the cathode. A tuned circuit is connected between

T0 R-F

C;l- T C4

Fig. 2
The Wunderlich tube can also be used as a grid le?.k
detector if connected in this manner. This also permits
its use as an automatic volume control.

s
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the two grids and the midpoint of the coil is connected to
ground. The total voltage across the tuned circuit is then divided
equally between the two grids with respect to the cathode, or
with respect to ground, but in opposite phase. Thus at any
instant when one grid is one volt positive the other grid is one
volt negative, and the voltage on one is increasing while that
on the other is decreasing, the rate of increase and decrease
being equal.

The tube is to be operated as a detector, and in the drawing
grid bias detection is shown. The normal bias on both grids is
the same, being the steady voltage drop across the bias resis-
tance R1. Both grids are operated near the cut-off point on the
grid voltage, plate current characteristic for each grid, or they
are operated at a point where the bend is the most rapid.

Assuming that the grids are operated at a point where the
bend is greatest, there is a certain minimum current flowing,
and it is this plate current that establishes the grid bias.

Principle of Detection

Now let a radio frequency current be induced in the tuned
circuit LC. A high alternating voltage will develop across the
circuit. This is split equally between the two tubes in opposite
phase. Consider an instant when the voltage on the upper grid
is increasing. The plate current is then increasing by the action
of the voltage on the upper grid. But it is decreasing by the
action of the voltage on the lower grid. However, it is increas-
ing more rapidly than it is decreasing so the net result is an
increase in the plate current. The upper grid then contributes
a current pulse during that half cycle when the upper grid is
positive, measured with respect to the operating point. The grid
voltage passes through zero in its cycle, and after it has passed
through zero the lower grid predominates and during this half
cycle it causes a current pulse. Thus in every cycle of the car-
rier voltage there are two current pulses in the plate current,
The effect is similar to the effect of a full-wave rectifier like
the 280, except that no current is drawn from the source of the
voltage that causes the current pulses.

Smoothing Out

In the ordinary power rectifier we have a filter to smooth out
the rectified pulses so as to get a steady flow of current. Like-
wise we need a filter in this circuit, not to smooth out all the
fluctuations but only those due to the carrier voltage. We do
not want to filter out the relatively slow fluctuations due to
modulation. The filter in this case is the by-pass condenser C2
in the plate circuit. Of course, this condenser serves the same
purposes exactly in the ordinary detector only we do not, as
a rule, call attention to it. This condenser must be small so that
it will be effective only at the carrier frequency and not at the
modulation frequency.

If we did not have a filter condenser, Cl, across the grid bias
resistor, the current pulses in R1 would cause a pulsating voltage
drop and this would become a variable bias. It would tend to
limit the intensity of the current pulses. Hence we put Cl
across R1 to eliminate this undesired effect. This is also done
in the ordinary detector or in any amplifier, and for the same
reason. Cl should preferably be large enough to make it effec-
tive at the lowest modulating frequency in order to make the
detector sensitive.

Variation in Bias with Signal

It is well to call attention here to an effect often forgotten in
connection with grid bias detection. When no signal is put on
the grid the bias is determined solely by the steady current drop
in R1. As a signal is impressed the mean value of the plate cur-
rent is increased, and this has the effect of increasing the mean
bias. This becomes greater the stronger the signal volt-
age. Therefore a detector of the self-biased type is not as sensi-
tive on strong signals as it is on weak. This, in effect, acts as
an automatic volume control to some degree. If this effect is
to be minimized the bias resistance should be selected so that
the steady bias is slightly less than the bias that gives greatest
detecting efficiency. However, if we want to take advantage of
the automatic volume control effect we should bias the tube so
that greatest detecting efficiency occurs when a weak signal
comes in. This would be the bias determined by static curves.
What holds true of the half wave detector in this respect also
holds true of a detector like that in Fie. 1.

It is not to be supposed that the full-wave detector is twice
as sensitive as the half-wave detector. In the first place the
voltage across the tuned circuit is divided by two. Thus cuts
the current pulses in two, if we had straight line rectification.
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FIG. 3
A family of plate current plate voltage curves for vari-
ous effective a-c values of grid voltage, together with
two load lines.

But there are twice as many of them and the mean current,
which determines the detecting efficiency, would be the same.
So far neither loss nor gain. But we do not have straight line
rectification, but more nearly square law rectification, and this
is more nearly true when the voltage is split in two than when
the whole voltage is impressed on the tube. On this basis the
full-wave detector is only half as effective.

As the circuit is drawn in Fig. 1 the tuner is not suitable for
radio frequency coupling between the amplifier and the detector,
but it is for intermediate frequency coupling. The reason for
this is that neither side of the tuning condenser is grounded.
To make it applicable to radio frequency one could make C
up of two equal condensers connected in series with the com-
mon rotors grounded. If LC is an intermediate frequency cir-
cuit no alteration is necessary.

It should be pointed out here that the tube may be used as a
frequency changer in a superheterodynce by putting the signal
into one grid and the oscillator voltage into the other. Un-
doubtedly, the tube will be applied to this as soon as it becomes

available.
Grid Leak Detection

The tube can also be used as a grid leak detector if con-
nected as in Fig. 2. Here R1 is the grid leak and Cl is the
grid condenser. R2 and C2 may be disregarded for the moment.

In this case there will be considerable grid current, both grids
taking current of equal amount but during different half-cycles.
This current will be in such direction that the left end of RI
i3 negative with respect to the cathode.

Because of this polarity the voltage drop in the grid leak can
be utilized for automatic volume control purposes. This is
accomplished by connecting the cathode return of the controlled
tubes to ground, as usual, and by connecting the grid returns
of these tubes to the negative end of R1. However, this cannot
be done directly because it is necessary to filter out the audio
frequency component in R1 before utilizing the drop to control
the grid bias. For this reason a filter consisting of a high re-
sistance R2 anrd a large condenser C2 is used, being several
times higher than the grid leak resistance in order to prevent
lowering of the detecting efficiency. C2 should be so large
that it acts virtually as a short circuit to all modulation
frequencies, which in view of the high value of R2 may be from
0.1 to 1 mfd. A voltage as high as 15 volts may be developed
across R1 for volume control purposes.

Characteristic Curves

In Fig. 3 is a family of plate current plate voltage curves of
the Wunderlich tube. The various curves are for root mean
square of the a-c input voltage rather than for various steady
grid voltages. Thus they express the detecting efficiency of the
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FIG. 4

A dynamic curve of the Wunderlich tube with the two
grids tied together. The curves give d-c grid voltages
against plate current through 100,000 ohms.

tube. Two load curves, one for 50,000 ohms and one for 100,000
ohms, are drawn across the curves, both for an applied plate
voltage of 250 volts, In each case the grid leak is one megohm.
Suppose the effective input voltage varies between zero and
40 volts. Then for a load oi 50,000 ohms the plate current
varies 3.5 and 0.9 milliamperes, or the variation is 2.6 milliam-
peres. The voltage variation from zero to 40 may be regarded
as twice the amplitude of the modulation. Hence the amplitude
of the modulation would be 20 volts. This causes a change in
the plate current of 1.3 milliamperes. The corresponding output
voltage would be 65 volts. That would be the output if the
modulation were 100 per cent. A little higher efficiency is
obtained when the load resistance is 100,000 ohms.

Fig. 4 shows a dynamic characteristic of the Wunderlich tube
with a load resistance of 100,000 ohms, an applied plate voltage
of 250 volts, and the two grids tied together. The insert shows
the circuit with which the curve was taken.

The Wunderlich tube is made both for 2.5 and 6.3 volt service,
and supplied with either 6-pin or 5-pin bhases.

CHARACTERISTICS
A-C Type
Heater voltage, a-c ............. i 2.5
IHeater current, amperes ................ ............... 1.0
Plate resistance, ohms ................. ... ... 12,000
Mutual conductance, micromhos ....................... ,200
Amplification factor ........... ... ... .. 12
Plate current, milliamperes ........................... 2to 5
Bulb, S-12 (automotive size)
Base, red, 5-pin with cathode at top
jase, red, 6-pin with cathode on the base
Automotive Type

Heater voltage ........ ... ... ... ... ... ... ... .. ... .. ... 6.3
Heater current, amperes _...............c.viviiniunnn... 0.4

Other characteristics the same as the 2.5 volt tube
(Continued on next page)

FIG. 5
The terminal arrangement of the base of the Wunder-
lich tube. There are two types of bases.
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The Bedside Electric

A Five-Tube Regenerative Midget
By Charles Enris
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FIG. 1

The circuit diagram of the Bed-
side five-tube regenerative midget
receiver. A novel regeneration
and volume control is employed.

RADIO receiver in every room may be desirable from
the point of view of the trade, but a.radio at the bedside
is an expressed desire by many who already have radio
sets in the living room. This desire springs from the wish to
listen to radio programs early in the morning before rising and

A

late at night after retirement. It may be that some lazy indi-
viduals have conceived the idea of participating in the morning
setting-up exercises without leaving the bed. The reading of a
favorite book to the accompaniment of bed-time music, no doubt,
is a pleasant way of falling asleep. The trouble with that is
that the set might be running all night, but even then it is not
necessary to turn it on in the morning and the set will work
as an alarm clock. The danger of letting the bedside set play
all night is no greater than that of letting the living room set
run all night. It is frequently done but that is no argument

against a set. .
The Bedside Receiver

In Fig. 1 we have a five-tube receiver quite suitable for the
purpose. It does not take much power, so it will not run up
the electric bill if it should be left on after it has ceased to en-
tertain. Neither will it disturb the neighbors a great deal. If
it is kept near the bed it will not be turned up to full volume,
anyway.

It is quite sensitive although it is a midget set. Its sensi-
tivity comes from the fact that the detector is regenerative and
that two stages of audio are used. The regenerative feature is
rather unique and is applicable only to a tube of the heater
type. The circuit is first of all a Hartley oscillator. But, of
course, it does not oscillate when it works as a detector. The
regeneration is controlled by varying the effective plate voltage
on the tube as well as by varying the resistance in the plate
circuit. A high resistance rheostat Rh serves both these pur-
poses. When Rh is zero the circuit is a Hartley oscillator and
the tap on the coil is so placed that the circuit will just oscil-
late at the lowest signal frequency when the resistance is zero,
or slightly more than zero. As the resistance is increased the
drop in it is subtracted from the plate voltage and at the same
time the resistance is put into the plate circuit. Not only does
the resistance perform this function but it also divides the sig-
nal voltage between the grid leak and the rheostat. Thus the

rheostat serves as a volume control aside from its control of

the regeneration. .
Details of Detector

The grid condenser C3 has the usual value of 0.00025 mfd.
and the grid leak the usual value of 2 megohms. It may be,
however, that in some instances there will be blocking of the
grid with the high value, and this will be evidenced by a raucous
squawk as the regeneration is advanced or by a high pitch
squeal. If that should occur the leak should be reduced to one
megohm. That should only be done if the blocking cannot be
controlled with the rheostat. The bypass condenser C4 in the
plate circuit of the tube should have a value of 0.0005 mid.
Note that this must be connected from the plate to ground, and
not from the plate to the cathode. If it is connected to the
cathode there will be no regeneration because the tickler por-
tion of the tuning coil will be short-circuited for the radio fre-
quency.

The value of Rh is not particularly critical but it should have
a high value if it is to function properly. A suggested value is
50,000 ohms. This preferably should be of the smooth action
type because if it is of the “wire-wound” type the current will
be broken as the slider moves, and this will give rise to scratch-
ing noise. However, the noise is not so bad that it would inter-
fere much and this type of variable resistance may be used.

The Tuning Coil

The tuning coil T2 is like any other r-f transformer with the
exception that it has a tap on the tuned winding. This tap
should be placed about one-third the way up from the ground
terminal. That is, if the total number of turns is 75 the tap
should be put at 25 turns up.

If the transformer is wound on a one-inch diameter with No.
31 enameled wire the tuned winding should contain 127 turns,
assuming a tuning condenser of 350 mmfd. Therefore the tap
should be put at the 42nd turn from the ground end of the
winding. The primary should contain 50 turns of fine wire
placed over the ground end of the tuned winding. No. 36 or
No. 40 double silk covered wire is suitable. There should be

(Continued on next page)

CONNECTIONS FOR TUBE WITH TWO EQUAL GRIDS

(Continued from preceding page)

Fig 5 shows the arrangement of the terminals of the two types
of base. At the left is the 5-pin base, looking at the bottom
of the tube. The grids are actually brought out symmetrically
with respect to the plate. The cathode, being brought out at
the top, is represented by a central circle. At the right is the
base of the 6-pin tube, also looking at the bottom of the tube.

In this case the plate and the cathode occupy the same relative
positions as in the 227, and the grids, taken together, occupy
the position of the grid in the 227.

If we examine the characteristics of the 2.5 volt tube we note
that it closely resembles the new series of tubes, that is, the 56,
57, and 58. It is of the same size and takes the same filament
voltage and current.
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LIST OF PARTS
Coils

T1—One radio frequency transformer as described
T-2—One three winding r-f transformer as described

T3, T4—Two audio frequency transformers, 3.5-to-1 ratio
T5—One power transformer as described

Ch—Ome 30-henry choke coil

Condensers

Cl, C2—Two 350 mmfd. tuning condensers, with trimmer
across Cl if they are ganged

C3—One 0.00025 mfd. grid condenser

C4—One 0.0005 mfd. condenser

C5—One 0.1 mfd. bypass condenser

C6, C7—Two one mfd. condensers

C8, C9, C11—Three 8 mfd. electrolytic condensers

C10—One 2 mfd. bypass condenser, or another 8 mfd. electro-
lytic

Resistors

R1—One 300 ohm bias resistor
R2—One 2 megohm grid leak

R3, R4—Two 2,000 ohm bias resistors
R5—Ome 3,000 ohm resistor

R6—One 4,500 ohm resistor

Rh—Omne 50,000 ochm variable resistor

Other Requirements

Sw—One line switch, may be mounted on Rh
Four UY sockets

One UX socket

Onme grid clip

One vernier dial

Four binding posts

One small dynamic loudspeaker

One midget chassis and cabinet

: (Continued from preceding page)
an insulator layer about 1/32 inch thick between the windings,
which may be built up by winding empire paper over the ground
end of the tuned winding. In disposing of the leads to the
terminals on the form the primary should be connected so that
the plate terminal is next to the tap and so that the B plus
terminal is next the ground end. This introduces some capacity
coupling to boost the gain at the high frequencies and it also
makes the first amplifier more stable. Of course, the regenera-
tive coil should be put inside a metal shield, which should be
not smaller than 2.5 inches high and 2 inches in diameter.

The r-f transformer T1 should be almost identical with T2
except that it should not have the tap. A difference in the
number of primary turns may also be introduced. For high
selectivity and moderate sensitivity 25 turns would be suitable.
For low selectivity and high gain, as many as 75 turns could
be used. Incidentally, due to the regenerative feature the se-
lectivity of this circuit will be much greater than that of a two-
tuner receiver without any regeneration.

Trimming Needed

Due to the difference between the two tuned circuits the
tracking will not be good when the two tuning condensers are
ganged. Best results will be obtained if two separate controls
are used for tuning. But this is not very popular. The next
best thing is to have a small trimmer across the first tuning
condenser Cl, one that is accessible from the panel. If this,
too, is objectionable an ordinary trimmer can be put across Cl
ard adjusted at the high frequency end. In case there is a
slight detuning at the low frequency end it will not be serious.

All the amplifier tubes in the circuit are self-biased, one re-
sistor for each tube. The values of these resistors will depend
on the tubes used, and we have not yet said anything about
them. Preferably the tubes should be of the automotive type,
the first a 239, the second a 237, the third a 237, and the final
tube a 238. But a suitable filament or power transformer for
these tubes is not available everywhere and in such cases the
tubes may be a 235 and three 227. If the last tube is a 227, the
screen in the drawing should be disregarded.

For automotive tubes the bias resistances should have the fol-
lowing values: R1, 300 ohms; R3, 2,000 ohms; and R4, 1,200
ohms. For the other type of tubes the resistors should have
the following values: R1, 300 ohms; R3 and R4, 2,000 ohms each.
The list of parts will assume that the 2.5 volt tubes are used.

The Power Supply

The power supply is a typical rectifier and filter employing a
280 tube. The transformer should have one 5-volt winding for
the rectifier and one center-tapped high voltage winding with
350 volts each side of the center. It should also have one center-
tapped filament winding. If automobile tubes are used the volt-
age of this winding should be 6.3 volts and if the other tubes
are used it should have a 2.5 volts. It is a transformer with a
6.3 volts winding that is not easily obtainable.

Thorough filtering should be used hecause the circuit is re-
generative and also because it contains two stages of audio;

“

Short Waves to Be Sent
from Saxonburg Plant

Pittsburgh.

The short waves of Westinghouse station W8XK, relay of
KDKA, are about to be sent from the ultra-modern plant at
Saxonburg, Pa., approximately 30 miles from here. The stand-
ard wave transmission from KDKA has been made Saxonbury
since the plant was first opened, August 3Ist, 1930.

New transmitting sets are being installed at the Saxonburg
plant for the short-wave frequencies of 15210 kilocycles and
21,540 kilocycles, their respective wavelengths being 19.72 meters
and 13.35 meters. The most advanced equipment is now being
installed, the Westinghouse engineers utilizing the latest scien-
tific knowledge of radio to insure that the short-wave facilities
are the height of modernity. Other short-wave frequencies to
be sent from Saxonburg are 6,140 kc. or 48.83 meters, and
11,870 kc. or 25.2 meters.

. International Voice in 1923

Walter C. Evans, manager of radio operations for the West-
inghouse Electric and Manufacturing Co., is supervising the
installation of the short-wave equipment at the Saxonburg sta-
tion.

The achievements of W8XK are known throughout the world.
It has carried the National Broadcasting Company programs
originating in the KDKA studios to the far corners of the
earth. Not only have these short-wave programs of W8XK
been received direct on short-wave sets but millions have tuned
in on them after the waves had been picked up and re-broad-
cast on broadcast waves.

In November, 1923, when radio broadcasting was much in its
infancy, the short-wave unit carried a KDKA program to
England. So important had the short-wave unit become that
in the same month of that year Westinghouse Station KFKX.
then at Hastings, Neb., rebroadcast a program on the standard
wave band after having picked it up on the short wave.

On December 31st, 1923, the first rebroadcasting of an inter-
national program was achieved.

Go to All Parts of Earth

On that occasion the short-wave unit transmitted a program
that was picked up by a station at Manchester, England, which
sent it out on the standard wave. This achievement began a
long series of international broadcasts in which the short-wave
programs encircled the world.

Today the short waves of W8XI carry KDKA programs to
all parts of the earth. In addition to this, special broadcasts
are sent out each Saturday night bearing messages to explor-
ers, missionaries and others in remote places where they arc
far beyond the ordinary means of communication.

An innovation in use of short-wave broadcasting is being
performed each Sunday evening in the Westinghouse Personali-
ties program. These broadcasts are for both the English and
the Spanish ‘speaking people.

The music of the programs is sent out on both the short and
the standard waves of KDKA and W8XK. Ralph Leavenworth.
Westinghouse general advertising manager, then speaks in
English and his talk is sent out only by KDKA. At the same
time a Spanish talk is delivered on W8XK. At the conclusion
of the two addresses the short and standard wave units are con-
nected to the same microphone for the musical part of the
program.

a 30-henry choke Ch and the field winding of a loudspeaker
or else another 30-henry choke should be put in series with
the line. The bypass condensers C8, C9, and C11 may be three
8 mid. slectrolytics. C10 could also be a condenser of this type
and capacity but a 2 mfd. paper bypass condenser will do.

If the field is not used as a choke it would be desirable to
put in a resistance in series with the second choke to drop the
same_voltage as the field coil would, that is, about 90 volts.
But it is preferable to use the field as a choke for then the
problem of obtaining the field power is solved,

The voltage applied to the screen of the first tube should be
about 67 volts. This is also applied to the detector plate. Hence
the drop in RS should be 67 volts. Since the current to the
plates is low and we need a high current for the field, we have
to make the bleeder current high. The total plate current will
be about 25 milliamperes and we need about 40 for the field.
Hence the bleeder current should be at least 15 milliamperes.
But we can use more for the field, say 50 milliamperes. Let us
make the bleeder current 25 milliamperes. This requires that
R5 be 2,680 ohms. If we select a bleeder current of 22 millian-
peres we need a 3,000 ohim resistor. This is a convenient value
and provides a satisfactory current for the feld.

If we allow 180 volts on the plate of all the tubes except the
detector, we need about 4,500 ohms for R6. If the maximum
voltage after the field coil is greatly in excess of 180 volts, it is
advisable to put in a resistance in series with the field to cut
down the excess. However, if the total voltage across Cl1 is
not more than 200 volts it is not necessary to use the resistance.
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A Self-Biased Receiver

Economical Four-Tuber for Battery Operation
By Ora G. Fretz

not have to worry about the current

consumption of the tubes, but in de- W | N
signing battery sets this is an important oo
factor. There is a large number of bat- :
tery sets in non-electrified territories
standing idle because of run-down bat-
teries and because of the expense and in-
convenience of replacing or recharging
these batteries.

In order to conserve the batteries as
much as possible and at the same time
have constant use of the radio receiver
it is important that there should be as

IN DESIGNING a-c receivers we do

230t 211
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few tubes as possible and that these

should be of as low current consumption

as is consistent with good reception.

Of the low current tubes we have the

222, 199, 120, 232, 230, 234, and the 233.
The last four are of the two-volt type
while the first are of the three-volt type.
With either type a good four-tube re-
generative receiver can be built that is
comparatively inexpensive to keep in
operating condition. The circuit which
I am about to describe uses the three-
volt tubes because I had these available.
The first is a 222 screen grid tube, the
second a 199, used as a regenerative de-
tector, the third is also a 199, and the
fourth is a 120 power tube. Transformer
coupling is used in the audio amplifier
because it was desired to get as much
sensitivity as possible with the four tubes.

As this circuit was adjusted, the current drain from the 6
volt storage battery was only three-eighths of an ampere, which
is so low that a charge of a medium size battery will last a long
time. Moreover, it is so low that dry cells can be used for
heating the filaments during times when the battery is on
charge or when it becomes exhausted during critical moments.
In view of the fact that a rheostat is used for cutting down
the excess voltage of the storage battery, the circuit can be
operated on four No. 6 dry cells connected in series-parallel
when dry cell operation becomes desirable. While the voltage
given by two dry cells connected in series is slightly low, it is
high enough for emergency operation. Or the set can be
operated on a six-volt dry cell battery, which should contain
six cells connected in series-parallel. That is, three would be
connected in series and two such groups would be connected
in parallel. Another way is to use a four-volt storage battery.
Thus the circuit is quite flexible in regards to filament supply.

Plate Voltages

The maximum effective plate voltage, with 135 volts applied,
is about 113 volts, since nearly 22.5 volts are taken for the bias
on the power tube. Under these conditions the total plate cur-
rent is only about twelve milliamperes. Thus the drain on the
B battery is comparatively low and dry cell B batteries should
last a long time.

The maximum voltage is applied to the plates of the first
and the fourth tubes. The voltage on the plate of the 199 audio
tube should not exceed 90 volts and therefore it is dropped to
about this value by a 25,000 ohm resistance in the plate return
lead of this tube. The voltage required on the plate of the
detector and on the screen of the first tube should be consider-
ably less than 90 volts and hence it is dropped by a 36,000 ohm
resistor.

Considerably greater output will be obtained if the voltage
is raised so that the effective value is 135 volts or slightly more.
To make it 135 volts the applied voltage could be boosted by
a 225 volt B battery, or it could be raised to about 157 volts
by adding a 45 volt battery. If the voltage is raised above that
first specified it is necessary to use different resistances in the
bias voltage divider because the total plate current would be
raised considerably. The resistances would have to be lowered.

How Bias Is Obtained

The bias is obtained by connecting a resistance between minus
B and the filaments and then returning the grids to suitable
points along the resistance. The power tube requires the great-
est bias, so its grid is returned to B minus and the total value

of the biasing resistance is adjusted to give the desired effec-

3 volt tubes.
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FIG. 1

The circuit of a fo.ur-.tub? battery operated regenerative receiver using
Flexibility in regards to filament supply and self-bias are

features.

tive bias. The grids of the other tubes requiring less bias are
returned to points on the resistance farther away from the
negative terminal of the B battery. The resistors are indicated,
one of 346 ohms, another of 231 ohms, and still another of 1,384
ohms. Thus the total is 1,961 ohms. .

A peculiarity should be noted in the circuit. The bias resis-
tance is connegted to the positive end of the filament circuit.
Th1_15. if the grids were returned to ground the grids would be
positive by the amount of drop in the filaments, since bias is
measured with respect to the negative end of the filament.
Hence the bias resistances must be high enough to offset the
bucking effect of the filament battery. In effect the B minus

(Continued on next page)

LIST OF PARTS
Coils

T1—Omne shielded r-f transformer as described

T2—One shielded three-winding r-f transformer as described
AF1, AF2—Two audio frequency transformers

One 30 henry choke coil

Three 85 millihenry choke coils

Condensers

Three 0.00035 mfd. tuning condensers, two of them ganged
Three 0.1 mfd. condensers, in one case

One 0.00025 mfd. grid condenser

One 0.5 mfd. bypass condenser

One 1 mfd. bypass condenser

One 4 mfd. condenser

Resistors

One 2 megohm grid leak

One 36,000 ohm resistor

One. 25,000 ohm resistor

One 346 ohm, one 231 ohm, and one 1,384 ohm resistors
One 10 or 20 ohm rheostat

Other Requirements

Four 4-contact sockets

One grid clip

Eight binding posts

One low-range voltmeter (optional)
One 1.25 volt pilot light (optional)
One single circuit jack

One vernier dial for tuning condensers
One knob for regeneration control
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(Continued from preceding page)
is connected to A plus and the filament voltage is added to the
plate voltage.

The odd values of bias resistances are not absolutely neces-
sary because a considerable variation is allowable in the grid
bias, and the nearest commercial values can be used. However,
it is all right to use a single resistor strip having the required
total resistance, provided this is of the type that can be tapped
at any desired points. This will permit close adjustment of the
bias in any case and it is not necessary to obtain a new set of
bias resistors when the plate voltage is changed.

Coils

The coils were wound on 1.75 inch tubing. The secondaries
contained 80 turns of No. 29 enameled wire, which is approxi-
mately the correct number just to cover the broadcast band with
a 350 mmifd. tuning condenser. The computed inductance is
slightly too large but the effective inductance is reduced a
little by the shield. If the reduction is not enough to bring
the effective inductance down to the proper value, as judged by
the coverage, a turn or two may be removed until 550 kc comes
in just below 100 on the dial.

The primary of the antenna coil contained 40 turns of very
fine wire and the turns were bunched within a space of about
% inch. Lacquer was used for holding the turns together. A
space of 1§ inch was left between the primary and secondary
windings.

The interstage coil was just like the antenna coil except that
it had 50 primary turns and that it had the tickler. The tickler
contained 35 turns of very fine wire. This was wound in a
single layer at the ground end of the tuned winding. Some ad-
justment may be necessary of the tickler turns because if there
are too few the circuit may not oscillate and if there are too
many it may not be possible to control the oscillation. With
the regeneration control condenser set at nearly maximum and
the tuner set at 550 kc, there should be just enough turns to
make the circuit oscillate. It should be possible to stop oscilla-
tion at all settings with the tickler control condenser, and it
should also be possible to start oscillation at all settings of
the tuning condenser. The required turns also-depend on the
thoroughness of the shielding and on the filtering of the circuit.
If the shielding fits too snugly over the interstage coil the cir-
cuit may not oscillate with the specified number of tickler turns.
There is no harm in using a large shield, but there is in using
a small one. The shields used were 27§ inches in diameter and
3.75 inches long.

Filtering

Filtering is done rather more thoroughly than is customary
in sets of this type. At first we have a 0.1 mfd. condenser across
the bias for the first tube. Then there is a 0.1 mfd. condenser
from the screen of this tube to ground, and a radio frequency
choke in series with the screen lead. This may have an induc-
tance of 85 millihenries or so. A similar choke and condenser
filter is put in the plate circuit. Then there is a similar choke
in the plate lead of the detector, which in conjunction with
the regeneration control condenser serves as a filter. In the
audio end there is a 0.5 mfd. condenser across the bias for the
199 and a one microfarad condenser across the bias for the
power tube. In the output of the power tube is a 4 mfd. con-
denser and a 30 henry choke. Note that the speaker returns
to ground. This reduces audio feedback.

The method of voltage division used also helps to isolate the
audio circuits so as to minimize feedback. The 25,000 ohm re-
sistor in the first audio tube and the 36,000 ohm resistor in the
detector tube plate circuit help in this particular.

The two 0.00035 mfd. tuning condensers are ganged to sim-
plify tuning. But to offset any possible lack of tracking an
adjustable midget is connected across the first section of the
gang.

Filament Control

An inexpensive voltmeter is connected across the filaments
as an aid in adjusting the filament voltage. Of course, this is
not an essential, but it will tell when the fllament battery is get-
ting low and it will also tell at all times what the operating
voltage is. S in the negative side of the filament supply line is
a small pilot light. Of course, it must be such that it will carry
34 ampere. Its chief purpose is to drop the excess voltage when
a 6 volt source is used. Its use is optional. The rheostat below
it, however, must be used. Its resistance should be such that
it will cut the excess voltage no matter what battery voltage is
used. Since the current normally is 34 ampere there should be
8/3 ohms for every excess volt. Thus, if the battery voltage
is 6 volts -and the excess is 3 volts, the rheostat should be 8
ohms. That is the minimum value. It may be 10 to 20 ohms.

Using Two-Volt Tubes

If two volt tubes are used, the first bias resistance should be
363 ohms, the second 111 ohms, and the third 1,333 ohms. This
is on the assumption that the first tube is a 232, the second a
230, the third also a 230, and the power tube a 231. Of course,
as before, the nearest commercial values may be used. The
applied voltage in this case should be 157.5 volts.

The 232 tube requires a higher screen voltage than the 222.
Therefore the 36,000 ohm resistor should be replaced by a 10,000
ohm resistor and a 25,000 ohm resistor should be connected in

Inductance Offers
Several Problems

Inductance is quite a problem in radio construction, espe-
cially in regard to short waves. But it must not be assumed
that there are no problems of this nature remaining in regard
to broadcast coils.

Any one desiring to build a radio set of any kind may check
up on commercial coils or on coils he wound himself by com-
paring the resultant frequency or frequencies. Suppose a simple
broadcast set is to be built, using three coils. If the tuning con-
denser is 350 mmfd. then the secondaries will be 245 micro-
henries or thereabout, or at least should be.

In the commercial manufacture of coils the same type and
diameter of tubing are used, and the same number of turns of
the same kind of wire put on the secondaries. This might seem
to guarantee identical inductance, but does not. The wire thick-
ness will vary, also spacing between turns, even though so-called
close winding was intended, and the very material on which
the coils are wound may be a bit different, resulting in induc-
tance difference.

Coil manufacturers commonly “spin” the last part of the
winding, whereby the axial length of the winding is kept the
same to solve one of the problems.

Tolerance Is Established

The inductance depends of course on the axial length of the
winding, more so when the coil is short, little when the coil is
long, as can be verified by putting 10 more turns on a secondary
that has 127 turns on a I-inch diameter, and noting the small
inductance increase. However, when it is known in advance
that all coils will have the same length because an extra space
is provided near one end, this space may be relatively moved
during the machine-winding of the coil, and the axial length
will be the same.

However, even with this precaution, for other reasons stated,
the inductances will not be identical, whereupon the coil manu-
facturer will measure the inductance of all the coils and assort
the products into groups, so that three-coil kits will not differ
in inductance more than the standard. One manufacturer has
a tolerance of 0.6 microhenry for broadcast coils.

Another coil manufacturer found that by using standard phe-
nolic composition, common for winding coils, the forms would
affect the inductance, so that if the moulding was done during
wet weather the inductance would be considerably less than
if the moulding were done in dry weather. He reported ex-
treme examples of difference in inductance amounting to 20
per cent. Diverse coils could be segregated in almost identical
groups, but he preferred some method ‘that avoided the weak-
ness of the cause itself and therefore selected a specially treated
winding form where mica was impregnated so that the form
would not absorb moisture (non-hydroscopic). The same ma-
terial required fewer turns for the tickler, too, therefore indi-

cating low losses.
Short-Wave Coils

So, when any coils are to be put into a set, it is well to test
them by hooking them into an oscillating circuit and using a
small capacity for establishing resonance. A test oscillator is
required and the frequency is read. It is preferable to use a
frequency that falls on a curve showing differences of 10 kc.,
which usually requires that a small capacity be used. The fre-
quency may be so high as to be out of the band actually to be
covered by the set, but that makes no difference.

The dissimilarity, if any, will show up in the difference in
frequency reading. If all coils read the same frequency exactly,
then the coils may be regarded as being matched.

On short waves the same general situation obtains, until one
reaches the smallest coil, or winding for the highest frequencies
to be tuned in, when the distributed capacities and the differ-
ences in capacities in ganged circuits become of such vast im-
portance that the inductance may be deemed incidental. In
fact, for very small inductance there is no formula for very
accurately determining just how many turns are needed (5%
error must be expectedg and of course distributed inductance
and capacity of the circuit are not known. So the small coils
should be made by the cut and try method, tested for identity
of inductance, by putting one coil after another in the same
capacity circuit, an ordinary oscillator, and then checking up:
on the_ circuits in which the coils are to be used, so that trim-
mers in these circuits are adjusted on the basis of an unmo-
lested frequency from the test oscillator.

series with the plate return to the detector. This is equivalent
to using a 35000 ohm resistor for the 36,000 ohm resistor and
connecting the screen to tap 10,000 ohms from the B plus end
of the resistor. The aim should be to get about 45 volts on the
plate of the detector and 67 volts on the screen. This cannot be
measured with an ordinary voltmeter, even a 1,000 ohms per
volt meter giving low values. It is best to measure the currents
and determine the voltages on the basis of drop and the voltage
of the battery. However, the voltages are not critical.
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DETECTORS AND AMPLIFIERS IN NUMERICAL ORDER
Rating Negative °
Grid Bias &
Filament (or leater) I"olts z
< < &
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11 Detector* WwWp-n Filament 1.1 0.25 DC 135 90 4.5 2.5 15,500 425 6.6
or Amplifier 135 10.5 3.0 15. 440 6.6
12 Detector™ UX Filament 1.1 0.2 nc 135 90 4.5 25 15,500 425 6.6
or Amplifier 135 10.5 3.0 15,000 440 6.6
56 Detector™ Uy Heater ACor 13.5 13.5 5 9.500 1,450 13.8
or Amplifier 2.5 1.0 bC 25088 250
56 Biased uy Heater A Cor Plate current to
Detector 25 1.0 DC 2508§ 250 20 20 be adjusted to
0.2 ma. with no
input signal
57 Radio Freq. 6-pin Heater ACor nEs 3 100 2.0 11.5  1.225 41,500
Amplifier 25 1.0 DC 250 100 250 (1.0) meg.
57 Biased 6-pin Heater ACor Plate current to
Detector 25 1.0 DC 2504 100 230 6 6 100 he adjusted to
\ 0.1 ma. with no d
input signal
58 Radio Freq. 6-pin Ileater A Cor 3 3 100 8.2 800.000 1,600 1.280
Amplifier™ 2.5 1.0 DC 250 100 250 (3.0
112-A Detector® Ux Filament 5.0 0.25 DC 180 20 4.5 5.2 5.600 1,500 8.5
or Amplifier 135 9.0 6.2 5300 1,600 85
V-199 Detector* UV-19  Filament 3.3 0.063 DC 90 90 4.5 25 15,500 425 6.6
or Amplifier
X-199 Detector* UX Filament 3.3 0.06 DC 90 90 4.5 2.5 15,500 425 6.6
or Amplifier
200-A Detector UX Filament 5.0 0.25 DC 45 45 Grid Return to 1.5 30.000 666 20
(—) Filament
201-A Detector™ UX Filament 5.0 0.25 DC 135 90 4.5 1.5 11.000 725 8.0
or Amplifier 135 9.0 3.0 10,000 800 8.0
222 Radio Freq. UXx Filament 3.3 0.132 DC 135 67.5 135 1.5° 45 1.5 250.000 350 300
Amplifier . 135 1.5 67.5 33 600.000 480 290
222 Audio Freq. UxX Filament 3.3 0.132 DC 135 67.5 180+ 1.5 225 0.3 2,000.000 175 350
Amplifier
224 Radio Freq. Uy Heater AC 180 1.5 1.5 75 4.0 400,000 1,050 420
Amplifier 2.5 1.75 or 275 90 180 3.0 3.0 90 4.0 400,000  1.000 400
DC 250 3.0 3.0 90 4.0 400,000 1,025 615
224 Biased Uy Heater AC Plate current to
Detector 23 1.75 or 275 9% 275% 5 5 20 to be adjusted to
] approx. approx. 45 0.1 ma. with no
input signal
224 Audio Freq. uy Heater ACor 1.0 1.0 23 0.5 2,000,000 500 1,000
Amplifier 25 1.75 DC 275 9% 250*
226 Amplifier UX Filament AC 90 5.0 6.0 38 8,600 955 8.2
.5 1.05 or 180 135 8.0 9.0 6.3 7,200 1,135 8.2
DC 180 12.5 13.5 6.3 7,000 1,170 8.2
227 Detector* Uy Heater AC 90 6.0 6.0 2.7 11,000 820 9.8
or Amplifier 25 1.75 or 275 135 9.0 9.0 4.5 9,000 1,000 9.0
180 13.5 13.5 5.0 9,000 1.000 9.0
DC 250 21.0 21.0 5.2 9,250 975 9.0
227 Biased uy Heater ACor Plate current to
Detector A 1.75 DC 2758 275 30.0 30.0 be adjusted to
0.2 ma. with no
input signal
230 Detector™ UX Filament 2.0 0.06 DC 90 90 4.3 1.8 13.000 700 93
or Amplifier
232 Radio Freq. X Filament 2.0 0.06 DC 150 67.5 135 3.0 67.5 1.4 1,150,000 505 580
Amplifier
232 Biased 1'X Filament 2.0 0.6 nc 120 67.5 17§ DPlate current to
1Yetector 6 6.75 be adjusted to
aApprox. 0.2 ma. with no
. input signal
232 Audio Freq. X Filament 2.0 0.06 DC 150 67.5 180+ 225 0.25
Amplifier
234 Radio Freq. UXx Filament 2.0 0.06 DC 180 67.5 180 3 67.5 27 200,000 560 224
Amplifier** 135 3 67.5 2.7 500,000 580 290
90 3 6.75 2.8 600,000 600 360
67.5 3 67.5 28 1l.0meg. 600 620
(1.0)
235 Radio, Freq. Uy Heater A Cor 180 1.5 1.5 75 5.8 350.000 1,100 385
Amplifier™ 2.5 1.75 DC 275 90 250 3.0 3.0 90 6.5 350,000 1,050 370
236 Radio Freq. Ty Heater 90 1.5 55 1.8 450.000 825 370
Amplifier 6.3 0.3 DC 180 90 135 1.5 67.5 2.8 450,000 1025 460
180 2.5 90 3.5 450,000 1,075 485
237 Detector* Uy Heater - 9% 6 2.6 11,500 780 9.0
¢ ® " or Amplifier 6.3 0.3 DC 180 90 135 9 4.3 10,000 900 9.0
180 13.3 4.7 10,0600 900 9.0
239 Radio Freq. uy Heater 90 Riskd 90(1.3) 4.4 375.000 960 360
Amplifier** © 6.3 0.3 DC 180 90 135 3 90(1.3) 4.4 540.000 980 530
180 3xx 90(1.2) 4.5 750,000 1,000 750
2490 Voltage UX Filament 1354 1.5 0.2 150,000 200 30
Amplifier 5.0 0.25 DC 180 180+ 3.0 0.2 150.000 200 30 h

*For grid-leak detection—pla_te volts 45, grid return to + filament or to cathode.
+Applied threugh plate coupling resistor of 250,000 ohms.
*Applied through

**Minimum negative bias given. }
§8Applied through a plate coupling resistor of 50.000 to 100,000 ohms.
$Applied through plate coupling resistor of 50,000 ohms.

late coupling resistor of 200.000 ohms.

Usually adjustable. TFirst detector in superheterodynes at 10 volts negative

Bias resistor 100,000 to 150,000 ohms.

tApplied through plate coupling resistor of 250,000 ohms or 500 henry choke shunted by 0.25 megohm resistor.
$Applied through plate coupling resistor of 100,000 ohms.
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POWER AMPLIFIERS IN NUMERICAL ORDER

Rating Negative
Grid Bias - -
Filament  (or leater) Iolts g N 3]
: S, f Fef %
- © < 3% 3§ S0 of
g 3 = - - s = = w 28 As. 3%E us S
< & Ng @ K z o2 :-..': “i:‘_ = (=3 E'ﬂ” N§§ E% §-§E 52?2 g(’): t-g
st % F S 3EEOIEEETI O o 3~ EEE ok RER x3R LR 8E
¥ < S = = A IZn AR ESY o mE ogr. ZGE =l SGZ AWA Ola RS
Power Uy Filament 25 175 A Cor 230 250 315 33 20 2380 2350 5.6 6400 1250
Amplifier DC
1Class A
16 Power UX Filament 25 1.75 ACon 400 .. 00 (i .. . 200 1300
Amplifier DC peak per tube
$Class B
112-A Power UX Filemtnt 5.0 025 ACor 180 o 135 9.0 115 6.2 5300 1600 85 8700 115
Amplifier DC 180 135 16.0 7.6 5000 1700 8.5 10800 260
120 Power X Filament 3.3 0.132 DC 135 . 9 16.5 3.0 8000 415 3.3 9600 45
Amplifier 135 22.5 6.5 6300 525 3.3 6500 110
171-A Power UX Filament 5.0 025 ACor 180 e H) 16.5 19.0 12.0 2250 1330 3.0 3200 125
Amplifier CoDce 135 27.0 292 17.5 1960 1520 3.0 3500 370
180 40.5  43.0 2.0 1850 1620 30 5350 700
210 Power UX Filament 7.5 1.25 ACor 425 . 250 19.8 22.0.. 10.0 6000 1330 8.0 13000 400
Amplifier DC 350 270 310 16.0 5150 1550 8.0 11000 90
425 3.0 39.0 18.0 5000 1600 8.0 10200 1600
231 - Power UX FFilament 2.0 0.130 b C 135 000 135 PR aoo ooa 6.8 4950 760 3.8 9000 150
Amplifier
233 Power Uy Filament 20 026 b 135 e 135 13.5 e 133€3.5) 145 50000 1350 70 7000 650
Amplifier
238 Power Uy Filament 6.3 0.3 DC 135 135 135 13.5 ca. 135(2.5) 9.0 102000 975 100 13500 525
Amplifier
245 Power UX Filament 245 1.5 ACor 275 ... 180 33.0 34.5 R 27.0 1900 1850 35 3500 780
Amplifier DC 250 485 0.0 . 34.0 1750 2000 3.5 3900 1600
275 34.5 56.0 oo 36.0 1670 2100 35 4600 2000
247 Power Uy Filament 2.5 175 ACor 250 250 250 150 16.5 250(7.5)  32.0 35000 2500 90 7000 2500
Amplifier bC
250 Power UX Filament 7.3 1.25 ACor 450 250 41.0 45.0 2.0 2100 1800 38 4300 1000
Amplifier DC 350 39.0 6.0 45.0 1900 2000 3.8 4100 2400
400 66.0  70.0 55.0 1800 2100 3.8 3670 3400
450 80,0 R4 55.0 1800 2100 3.8 4350 4600
841 Power UX Filament 7.3 125 A Cor > . 425 5.8 0.7 63000 450 24 250000
. Amplifier DC 425 s 1000 9.2 2.2 40000 750 26 250000
Class A

7Grid adjacent to plate tied to plate. ¥¥Both grids tied together (socket G and K). Class B is a form of push-pull. Maximum continuous power output,
two tubes, 16 to 20 watts. *Supply voltage may exceed 425 by the voltage drop in the plate load. **1,000 volts applied; 575 volts dropped in plate load. so
eifective plate voltage will be 425. -

RECTIFIERS IN NUMERICAL ORDER

280 Full-Wave UX Filament 5.0 22.0 AC 1V A C Voltage per Plate (Volts RMS)...............

Rectifier { D C Output Current Maximum DMA) ..
2 { A C Voltage per Plate (Maximum Volts RMS....
! D C Current (Maximum MA)..................
3 { A C Voltage per Plate (Maximum Valts RMS)
D (‘ Out.put Current (Maximum M
This rating is permissible only with filter having
an input choke of at least 20 henries.
281 Hali-Wave UX Filament 7.5 1.25 AC A C Plate Voltage (Maximum RMS).............. 700
Rectifier D C Output Current (Maximum MA).,............ 85
282 Full-Wave UX Filament 25 3.0 AC A C Plate Voltage (Maximum Volts RMS)........500
Murcury Vapor D C Outpnt Current (Maximum MA).............. 125
Rectifier Approx. tuhe voltage drop. 15 volts.
REGULATORS IN NUMERICAL ORDER
874 Voltage Designed to keep output voltage of B-Eliminators Operating Voltage. ... .. o ienu... 9 Volts D C
Regulator constant when different valies of "B current are Starting Voltage... 125 Volts D C
supplied. Operating Current................. 10-50 Milliamperes
876 Current Designed to insure constant input to power operated Operating Current......o.courvevneeennnn.. 1.7 Amperes
Regulator radio receivers despite fluctuations in line voltage. Voltage Range.................ccceive. 40-60 Volts..
(Ballast Tuhe)

886 Current Designed to insure constant input to power operated Operating Current......................2.05 Amperes
Regulator radio receivers despite fluctuations in line voltage. Voltage Range...........ovviiiuaninain. 40-60 Volts

(3allast Tube)

TYPES FOR AMATEUR AND EXPERIMENTAL RADIO USES, IN NUMERICAL ORDER

Filament Neaative Screen Plate Plate Power Output
Grid Bias Ioltaace Current Dissipation

Class BClass C

. = Class B Class C Class B Class C Class BClass C Class B Class C
® 3
2 2 3 . O .
+3 £ P & £ % iz 2 PET =L ££ &
B = = S = x s = =3 N = s
& o &8 N - 325 B SES £ 8% =
841 Oscillator "X Filament 7.5 1253 AC 250 20 cee oo 6
of RF or DC 350 25 12 3 10
Amplifier 450 30 1 4 13
RCA-852 ()sci]l';lt:n’ UXN Filament 1.0 3.25 AC 2000 12 150 250 85 100 100 100 120 30 100
or p
Amplifier
RCA-865 ()scil%%tor X Filament 7.5 2.0 AC 500 500 40 75 125 30 60 15 15 7.5 1.9 7.5
or RF )
Amplifier
RCA-868 Half-Wave UX Filament A 5.0 AC Maximum Peak Voltage—7500 Volts
Rectifier o Maximum Peak Plate Current 0.6 Amperes

Approximate Tube Voltage Drop—15 Volts
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A battery-operated tuner, using super-regeneration.

now, the object being to attain simple, stable receivers

of short waves, it is proposed that circuits be tried where-
in the two different oscillation frequencies are generated in
separate tubes.

Last week (issue of May 7th) a method was outlined for
using a single tube to perform the dual function, but somewhat
better results are obtained with separate tubes. Readers should
experiment with both methods to compare results. Designers
of commercial receivers of this type are leaning toward the
separate-tube method.

Better Tuning Stability

An earphone receiver is shown in battery-operated and a-c
models. Fig. 1 is the battery circuit. The signal frequency
tube is hooked up in detector fashion, and the usual plug-in
coils may be employed. It is advisable to have a control to
limit the feedback in this tube, to provide a sensitivity control.
A variable plate bypass condenser will do it.

The first tube is hooked up thus as a tuned grid oscillator,
but the oscillation itself is prevented by the introduction of a
low frequency oscillation from the second tube. It can be seen
that the second tube is circuited much as is the first, and that
grid coupling is established inductively, a 300-turn honeycomb
being in the grid circuit of the first tube and inductively related
to the grid coil in the second tube.

The circuit was tried both with and without the auxiliary
oscillation frequency. It was found critical when worked alone,
and anything but critical when the low frequency oscillation
was introduced. The sensitivity seemed at least as great the
second way as it was the first. It is hard to measure sensitivity
on short waves for various reasons, one being that circuit noises
are not distinguished from the signal by the measuring device.

3 S super-regeneration is the subject of renewed experiments

The Low Frequency Coil

The aerial is connected to one side of a series condenser of
0.0001 mifd. capacity, while ground is connected to the return
side of the grid winding. If oscillation is absent when the
first tube is tried alone, reverse the external connections to the
plate or grid winding, it makes no difference which.

Worked alone, the first tube will spill over with the usual
squawk. This is a very irritating sound and gives the ear a
shock. So any system that prevents spillover is advantageous.
The super-regenerative method will do this nicely.

The second tube does not have to be hooked up in detector
fashion, and the 0.5 meg. grid leak may be returned to nega-
tive filament instead of to positive filament. Performance was
approximately the same.

Coil Information

The three honeycomb coils are wound on 3§ inch dowels,
occupy about 1 inch diameter, and are commercial products.
The two 800-turn windings may be separated about 3§ inch,
which situation obtains when a common screw through the
core holds them together. These coils should face the same
way, whereupon their terminals are connected so that the second
tube oscillates. Reverse the connections to either grid or plate
coil if regeneration fails. A wetted finger put to grid of the
second tube will denote oscillation by the distinct plop. The
frequency is usually too high, in this case, for a circuit tone to

be heard. o ) )
The pickup winding may be connected in either direction. Tt

is the 300-turn honeycomb, held by the same screw, and tightly
coupled to the secondary honeycomb.

Place the 300-turn winding with the short end of the dowel
toward the secondary coil, or, for greater pickup, saw off the
15 inch dowel extension, so that the two coils are not more
than 4 inch apart.

It is not necessary to tune the plate winding.

Check-up On Operation

The fact that the system is working properly may be verified
in several ways. One will be stated, as it is as good as any
other. The crucial test is that there should not be the terrific
squawking characteristic of spillover. The tube is regenerat-
ing, but should not be oscillating, as the auxiliary frequency
of oscillation breaks down the oscillation of the tuner.

A circuit noise may be heard when the set is working at
highest sensitivity. Therefore the feedback control is advis-
able, as it permits reducing the sensitivity so that the noise
level is avoided. It is therefore clear that with a single tube
it is possible to get down to the noise level. This condition is
distinctly audible as introducing a racket as great as the in-
tensity of the signal, or even greater. Sometimes the sensitivity
will seem almost to disappear. This is due to too little capacity
of the feedback condenser (0.0002 mfd.) being in circuit, so
that feedback is totally removed, which is not desired.

Tuner Plug-in Coils

For those who want to wind their own coils the following
data, applicable to the tube base diameter (approximately 1.25
inches) are given, comprising five coils, 200 to 15 meters,
although with precision wound commercial coils the span can
be covered with four coils:

Grid Coil Plate Coil

No. Turns, No. Turns, Range,

Enamel Enamel Meters
60 of No. 32 32 of No. 32 2004 to 118
33 of No. 24 15 of No. 32 1184 to 69
20 of No. 18 10 of No. 32 69+ to 40
10 of No. 18 10 of No. 32 404 to 24
4 of No. 18 7 of No. 28 24+ to 15

When the higher frequencies are to be tuned in the super-
regenerative feature will prove very valuable. In general, the
lower the frequency, the less the contribution of the auxiliary
oscillator to the performance of the circuit. It can be said,
therefore, that the circuit has a distinctively rising character-
istic. By suitable range of the regeneration control in the tuner,
as provided, the sensitivity is lifted considerably at the low
frequency end. Yet in some cases the circuit will be dead for
the last few degrees of the dial, due to the low ratio of in-
ductance to capacity or too long an aerial or other equivalent
resistance causes. This can not be helped very well, so the
coil data were given so as to provide considerable overlap.

A-C Model Tuner

The a-¢ model tuner, Fig. 2, is, if anything, simpler. The
grid leak in the receiver circuit (0.25 meg.) is returned to
cathode, to stabilize the grid voltage as much as possible. The
variable resistor in the cathode leg is the feedback control.
No matter how much or little of this resistance is in circuit,
the grid bias is always about the same, as the grid is returned
to cathode.

Due to grid current flow there will be a slight negative bias,
and as the grid current rises the bias becomes more negative
and thus tends to check the flow of grid current, or hold it and
the bias relatively constant. All that the variable resistor does
1s to control the amount of plate current and reduce feedback.
No bypass condenser is required.

The 5,000-ohm value given is maximum. Smaller values may
be used, even to 400 ohms, in which case the grid leak
may be reduced if desired, because the control is reduced.

A tuned grid oscillator is used in the signal detector circuit,
but in the low frequency oscillator a modified Hartley oscil-
lator is shown. This is an extremely simple and infallible oscil-
lator, but it has the disadvantage of not standing any con-
siderable load on its grid circuit. A small extra winding could
be included for pickup, but, due to its smallhess, and despite
the much greater voltage in the grid circuit, it is no more
advantageous than+to take off the oscillation at the plate cir-
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cuit. Then the resistance of the tubes is between the grid
circuits of both tubes.

How Frequencies Are Combined

For detection a plate bypass condenser is necessary, other-
wise sensitivity would be low indeed. This condenser may be
0.00035 mfd. It is a fixed one, whereas in the battery model
it was variable. Values from 0.0001 mfd. to 0.0005 mfd. may
be used, but the higher the value the greater should be the
total resistance of the feedback control resistor.

This bypass condenser is large enough virtually to short the
high frequencies from the plate circuit of the auxiliary oscil-
lator, hence from the 'phones. However, this does no harm,
since the same condenser is not of much effect on the low
frequency oscillation. The high frequency oscillation is present
in the tickler winding of the tuner circuit, we have seen that
the low frequency oscillation is present there, also, hence the
two oscillation frequencies are combined.

The grid coil of the auxiliary oscillator consists of two 800-
turn honeycomb coils of the same small type as previously
discussed. They are held together by a screw through the
core, and if it is a machine screw a nut is put at one end and
tightened down. If the coils face each other, with lugs parallel,
one lug of one coil should be connected diagonally to one lug
of the other coil, this joint to cathode, other extremes inter-
changeably to grid and grounded B minus.

25,000-Cycle Oscillator

The coils are separated by the length of the dowel extensions,
whatever it is, normally around 1 inch, and since there is some
inductive coupling between the two halves of the total wind-
ing, the diagonal connection was stressed so the coils would
be in series aiding. This keeps the inductance up to the de-
sired value, about 20 millihenries, which, with 0.002 mfd., will
give a suitable frequency of oscillation, around 25,000 cycles
(approximately 12,000 meters). Children and birds can hear
20,000 cycles. Most adults can not.

The B voltage is shown as 45 volts. Results were obtained
on as little as 16 volts, When the voltage was increased very
considerably beyond 45 volts there was somewhat more volume
on some stations, but other stations formerly heard did not
come in, and the grid current was too high.

The 16 volts were applied to the detector tuner, but it is ad-
visable to have the plate voltage higher, at least 45 volts, on
the low frequency oscillator. The reason is that this circuit,
due to the low frequency, is not as ready an oscillator as the
other, and an easy way of making it oscillate infallibly is to have
the plate voltage around 45 volts or even higher. If much higher
plate voltage is used it is advisable to put in a cathode resistor
of around 2,000 ohms and bypass it by a condenser of 0.1 mfd.
or higher capacity. The grid leak still could go to the cathode,
and the 2,000-ohm resistor would not affect the bias but rather
reduce the plate current.

Quiet Reception

One fact in favor of a low voltage on the tuner detector is
that the reception is very quiet. When the plate voltage is
high here there is more sensitivity but considerable noise. Since
one of the complaints has been that there is too much noise in
short-wave devices, the voltage apportionment can be as stated,
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£ =7 0.00015MFD
)
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FIG. 2
A-C tubes are used in this equivalent model of a super-
regenerative tuner. The auxiliary oscillator is of the
Hartley type and plate coupling is used.
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FIG. 3
A short-wave converter using the super-regenerative
principle in the modulator.

and the extra gain in the audio channel relied on for building
up the sensitivity without introducing such a high noise ratio.

Circuits concerning super-regeneration must be regarded as
experimental, and there is no doubt a great deal yet to be learned
about this system. Instead of working it for all the sensitivity
that it can develop, it is suggested that it be used simply to
retain as high a sensitivity as would be present without it, but
to reduce the noise level. It does not seem logical that such a
result actually is accomplished, since noise level is associated
strictly with too much sensitivity and the two considerations
are expected to go hand in hand. Yet the circuit was tried,
the sensitivity was higher than without the auxiliary oscillator,
and the noise was inconsiderable when the plate voltage on
the tuner detector was low.

Principle Applied to a Converter

Besides use in a receiver super-regeneration has its merits
also in a short-wave converter. A diagram of such a converter
is shown in Fig. 3. The modulator has the auxiliary frequency
introduced. A B supply is included.

The converter follows the same general principle as discussed
in the a-c model tuner. It is provided with a switch for band
shifting, to pick up the respective secondaries. In thé case of
the antenna coil the primary couples to each of the secondaries
because it runs through the inside of the form, the windings
being smaller when opposite smaller secondaries.

If the two condensers are not ganged in the tuning, then the
coils may have the same number of turns for modulator and
oscillator, provided the modulator condenser has about twice
the capacity of the oscillator condenser. Suitable values would
be 0.00025 mfd. for modulator, 0.00014 mfd. for oscillator.
Hardly any separation exists between windings.

The winding on 1 inch diameter may be 50 turns of No. 28
enamel, 25 turns of No. 28 enamel, 13 turns of No. 18 enamel
and 6 turns of No. 18 enamel for the secondaries. In the
instances of the antenna coil, the primary is wound on 14 inch
diameter, consisting of 25 turns opposite the larger secondary,
then 20 turns, 15 turns and 10 turns. The tickler winding for
the oscillator consists of 25 turns of No. 28 enamel or finer
wire, on the same form as tHe secondaries, positioned literally
as in Fig. 3.

Oscillators are often of low stability, due to large
capacity resulting from grid current flow, and indeed changing
values of capacity due to rise and fall of the amount of grid
current. A corrective may be applied in the form of a leak
and condenser, as in detection, even though the oscillator is
hooked up in amplifier fashion, with a biasing resistor. The
grid current through the leak causes a voltage drop, and the
greater the drop the greater the negative bias, and the less
the grid current, so the leak-condenser combination acts as a
corrective. This is another way of stating that the d-c resistance
of the grid circuit should be high.

Too tight inductive coupling of a pickup winding will intro-
duce an unexpectedly high capacity, and also will coil switches
now generally used in short-wave devices for public use.
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4 Question and Answer
Department conducted by
Radio World's Technical
Staff. Only Questions sent
in by University Clud
Hembers are answered.
4dnswers printed herewith
have been mailed to Uni-
versity Members.

Radio University

To obtain a membership in Radio World’s University Club for
one year, send $6 for one year’s subscription (52 issues of Radio
World) and you will get a University number. Put this aum-
ber at top of letter (not envelope) containing questions. Ad-
dress, Radio World, 145 West 45th Street, New York, N. Y.

Annual subscriptions ere
accepted at $6 for 63
numbers, with the previ-
lege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription.

_3

Resistance Push-pull

WILL YOU KINDLY pub-
lish a circuit of a diode rectifier
feeding a push-pull power stage?
I understand that this is possi-
ble. It does not matter what
tubes are used as I have com-
plete sets of all of them.—
V. ]J. D, New Orleans, La.

In Fig. 1,007 is such a circuit,
using a 227 as rectifier and two
247 as power tubes. No guar-
anty that this will work can be
given but the principle of the
hook-up is correct. A very
strong signal must be impressed
on the detector tube in order
to load up the power tubes. The

following values may be tried:
R2, R3, 50,000 ohms each; C2,
C3, 0.1 mfd.; R1, 10,000 ohms;
Cl, 0.00025 mfd. This circuit

227 247
Q)
——
Ce R,
{2
I;ERI £ p —
i _|(5 1 247

requires that the rectifier be a _
cathode type tube or a filament
type tube with a separate fila-
ment supply. The capacity be-
tween ground and cathode or
filament, should be as low as
possible.
* x %

Measuring Mu of a Tube

WILL YOU kindly suggest a simple way of measuring the
mu of a tube? I have voltmeters, voltage dividers, a milliam-
meter of several ranges, and other parts. Can the mu Dbe meas-
ured with these devices if they are wired into the proper cir-
cuit?—R. B. B., Cleveland, Ohio.

You have all the parts you need, assuming also that you have
the necessary batteries for the tube. Put the milliammeter in
the plate circuit and adjust the grid and plate voltages to the
proper values. Change the grid bias by a small amount in one
direction. Alter the plate voltage until the plate current is
the same as it was before the change. Divide the change in the
plate voltage by the change in the grid bias, and the result is
the mu of the tube. For example, suppose the plate current is
10 milliamperes when the grid hias is 3 volts and the plate
voltage is 135 volts. Change the grid bias to 4.5 volts. The
plate current will go down but raise it to 10 milliamperes by
adding voltage in the plate circuit. Suppose we have to add
13.5 volts. The change in the grid bias is then 1.5 volts and the
change in the plate voltage is 13.5 volts. Hence the mu of the
tube is 13.5/1.5, or 9. It is important that the current in the
plate circuit be the same at both adjustments, for the mu of the
tube is defined “at constant current.”

* ok x

Transconductance

WHAT IS the meaning of transconductance as applied to
vacuum tubes? This seems to be a new characteristic not con-
tained in tube references. [I’lease give a definition of it—
M. M. A, Lincoln, Neb.

The transconductance is just another term for mutual con-
ductance. It is a measure of the change in plate current for
changes in the grid bias. When the mutual conductance is
given as 2,000 micromhos the meaning is that the plate current
changes by 2,000 microamperes for a change of one volt in the
grid bias, the plate voltage being held constant. Transconduc-
tance is a more logical term. .

* *

Effectiveness of R-F Chokes

EVERY R-F CHOKE has a certain self-capacity. What ef-
fect does this have on the value of the coil as a choke? |
realize that at the natural frequency of resonance the impedance
changes from that of a coil to that of a condenser, but what is
the impedance at frequencies above? How can it he computed?
I would prefer a method of computing the impedance at all
frequencies in terms of the minimum capacity and the induc-
tance.—F. T. W., San Francisco, Calif.

The impedance is reduced by the capacity. At frequencies

1750 {5004

FIG. 1,007

Circuit of a diode detector feeding a stage of push-pull audio amplification. The
coupling is effected by means of resistances and capacities.

below the natural frequency the impedance can be taken as the
reactance of the coil alone as if the self-capacity were not
present. For frequencies above, the impedance may be taken
as the reactance of the self-capacity alone. In the immediate
vicinity of the natural frequency it may be taken as 1./RC, in
which L is the inductance in henries, R the resistance of the
coil in ohms, and C is the capacity of the condenser in farads.
One r-f coil is rated at 2.5 millihenries, 1 mmid. self-capacity,
and 50 ohms resistance. At the natural frequency this coil would
have an impedance of 50 megohms. At 1,000 kc the impedance
would be 15,700 ohms. At 10,000 kc the impedance would he
15,900 ohms. The natural frequency would be 3,180 ke¢. The
impedances stated are approximate but very near’ the actual
values.
P

Connecting Heaters in Series Parallel

WHICH IS the best way of connecting automobile type
tubes in a receiver in which the tubes are heated by a 12-volt
source? Sometimes the set will be operated on a 12-volt storage
battery and sometimes on a generator putting out 12 volts.—
. R. R., Mineola, L. I., N. Y.

The best way is to connect them in series-parallel. Connect
two in series and all such combinations in parallel. In case
there is an odd number of tubes in the set use a resistance in
one of the parallel branches and make this equal to the re-
sistance of a tube. The resistance of one of these tubes is
approximately 21 ohms, but of course, a 20 ohm resistor can
be used. A seven tube set of this kind would take the same
current as an eight tube set, and the total current would be
1.2 amperes. The wattage required for heating the tubes would
be 14.4 watts. ’

x % %

Connecting a Hartley Oscillator

IS THERE any danger of connecting a Hartley oscillator
so tnat the circuit will not work? Of course, 1 refer only to
the coil. Does it matter which terminal of the coils is con-
nected to the grid>—T. C. R.,, New Haven, Conn.

There is little chance of making the connection wrong le-
cause there are only three to make, and the tap on the coil
should be connected toward the cathode or the filament. The
terminals should be connected toward the plate and the grid.
The preposition “toward” is used advisedly because there may
be devices between the coil and the elements of the tube, such
as stopping condensers, load resistors or batteries. The Hartley
oscillator is very dependable and will function if the tap to
the cathode is somewhere near the middle of the winding. The
best point for the tap is a little nearer the plate than the grid.
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a0-CYCLE RULE
SOON IN FORCE
WARNING GIVE

Washington.

On Wednesday, June 22d, the new rule
of the Federal Radio Commission, requir-
ing broadcasting stations to stay within
50 cycles of their assigned frequencies, of
which rule the stations will have had a
full year’s notice, goes into effect, and
compliance is absolutely imperative. For
failure to comply the station will be
refused permission to operate, and there
will be no exceptions; neither will any
excuse of whatsoever nature be accepted.
It is the most stringent rule, and the
only absolutely unexceptional one.

The position in regard to the rule was
given in a statement issued by the Com-
mission. In this statement pleasure was
expressed over the fact that more than
two-thirds of the stations have installed
frequency control equipment that will en-
able them to comply with the regulation.

Will Reduce Interference

Conformity is not difficult, but costs
the stations some money, as a specially
accurate monitor is required.

The new 50-cycle rule will confine beat
notes between stations assigned to the
same wave to a maximum of 100 cycles,
a tone inaudible in most receivers, as the
audio amplifier and speaker give vir-
tually no response at this frequency. Sta-
tions on adjoining channels should not
interfere at all, as to carriers mixing,
because 9,900 kc. apart, but the modula-
tion envelope might cause a beat when
the modulation of both stations happens
to be an exceptionally high audio fre-
quency. At least, all forms of interfer-
ence, due to wave-sharing and adjacent
channel occupation, should be greatly re-
duced.

The present allowable deviation is 500
cycles, permitting a 1,000-cycle note and
resulting in considerable waxing and
waning groans and moans, particularly
at the higher frequencies of the broadcast
spectrum.

Gratification Expressed

The statement follows in full:

“The Federal Radio Commission is
much gratified to report that approxi-
mately two-thirds of the broadcast sta-
tions now have installed frequency con-
trol equipment that has the capability of
maintaining the operating frequency
within 50 cycles of the assigned frequency,
as required by rule 144 which becomes
effective June 22, 1932. In conjunction
with this equipment, an approved fre-
quency monitor must be employed.

“Three frequency monitors have been
approved to date and others are now be-
ing tested at the Bureau of Standards.
All stations must have in operation by
June 22, 1932, an approved monitor to be
operated in conjunction with the trans-
mitter so as to determine that the station
is operating within the rigid frequency
deviation tolerance specified. The moni-
tors are considered necessary to maintain
the close frequency requirements and are
required by Rule 145.

Increased Service Area Expected

“Under the present rules, broadcast sta-
tions are required to maintain their op-
erating frequency within only 500 cycles
of the assigned frequency. Such opera-
tion subjects duplicated channel stations
to severe mutual interference in the form
of whistles and heterodynes. The new
rule entirely eliminates these whistles and

Lookers Asked
to State Results

Lafayette, Ind.

WOIXG, using 60-hole scanning, is ask-
ing lookers to report reception results.
Particular evidence of double image re-
ception is sought. The station operates
on the 2,800 kc. band.

It is believed that the double images
are caused by the prior arrival of the
ground wave, which traverses the ether
near the earth, as compared to the sky
wave that takes the longer route to the
Kennelly-Heaviside layer and is reflected
back to earth. This same phenomenon
is associated with fading in sound recep-
tion.

NEW BUILDING
NAMED FOR RCA

Rockefeller Center’s largest building,

rising seventy stories from the center of
Radio City and dominating the entire
project, will be known as the RCA build-
ing.
. The tower and twelve-story extension
in the rear will contain the executive of-
fices of the Radio Corporation of Amer-
ica. RCA executive offices will occupy
the fifty-third and fifty-fifth floors of the
tower. Executive offices of NBC will
occupy the seventh floor of the tower,
with the NBC studios immediately in the
rear covering nearly 380,000 feet of floor
space on nine floors of the extension.

The CA Building, which will have more
floor area than any other office building
in the world, will extend from Sixth
Avenue eastward 535 feet toward Fifth
Avenue, in the block between Forty-
ninth and Fiftieth Streets.

heterodynes, thereby increasing the ser-
vice area of all stations that are now thus
so limited in service.

“It is the hope and expectation of the
Commlsslon that when the new rule goes
into effect all stations will be equipped
w:th. frequency control and frequency
monitors so as to observe the new rigid
frequency deviation tolerance.

Why Rule Is Inflexible

“It is the intention of the Commission
to enforce rigidly the new rule and no
stations will be allowed to operate which
can not meet the requirements. No ex-
ceptions will be granted in this regard
or any causes whatsoever.

“The value of the improvement, both to
the broad_casters and the listeners, depends
upon strict compliance. The failure of
one station on a channel to maintain the
tolerance limits may destroy the advan-
tages to several other stations which
maintain the required accuracy.

Chief Beneficiaries

“The chief beneficiaries of the new rule
will be those listeners located fairly close
to a station, but now unable to receive it
satisfactorily due to interference from
other stations on the channel. By the
new rule this interference will be mate-
rl{illy reduced and thereby the stations
will serve larger areas. All stations that
are now suffering from heterodyne inter-
ference will have their service areas in-
creased. It is estimated that this increase
in service area will be from 25 to 100 per
cent for all duplicated channel stations
now suffering heterodyne interference.”

www americanradiohistorv com

SCHUETTE TOPS
BROADCASTERS'
COPYRIGHT WAR

Washington.

That the broadcasters mean to put up a
stiff fight against what they consider any
“impositions” by music interests was in-
dicated in the retainer of Oswald
Schuette as director of copyright activities
on behalf of the National Association of
Broadcasters. .

While prose and poetry are also subjects
of interest in regard to copyrights, music
furnishes the principal worry, as the music
fees paid under copyrights now amount to
about $1,000,000 a year, and the American
Society of Authors, Composers and Pub-
lishers is asking an increase of $3,000,000 a
year.

Schuette will operate out of Washington
and he is expected to be the official repre-
sentative of the association in arguing before
legislative and other bodies on behalf of the
broadcasters.

Schuette Led Fight on RCA

For several years efforts have been
made to amend the copyright law so that
it will be more favorable to the broad-
casters, as the largest users of copyright
music, while also some concessions to au-
thors and composers are under consider-
ation, although not of a nature to make
large fee collections easier.

Schuette was the leader of the fight
when independent set and tube manufac-
turers tried to have the Radio Corpora-
tion of America prosecuted as a trust.
He was particularly active in the fight
the tube manufacturers waged success-
fully against an RCA contract clause
that foreclosed independents from the sale
of tubes to licensed set manufacturers
for initial equipment of sets. The anti-
trust suit is now under way.

While Schuette is fighting on behalf of
his new clients for a better break for the
broadcasters he will be fighting for his
old enemy, the Radio Corporation of
America, which wholly owns the National
Broadcasting Company. With subsidia-
ries RCA owns or controls seventeen sta-
tions, while RCA itself actually owns
eight stations and leases four.

Association Gives Wide Authority

“Mr. Schuette has been given wide au-
thority to represent the broadcasting in-
dustry as such and will give immediate
attention to the study of the field of mu-
sic,” the association announced. “He will
also supervise personally the legislative
fight in Congress to secure just protec-
tion for the broadcaster as a major user
of music.”

While he will be concerned also with
the situation between the broadcasters
and the society, the actual negotiations on
the subject of music fees, now going on,
are in others’ hands. The negotiations
are being conducted in New York City.
The music men agreed to postpone the
effective date of new rates from June
Ist to September Ist. The broadcasters
have said they simply can not afford to
pay the increases demanded, and negotia-
tions are being conducted in an effort to
reach an agreement.

ASSIGNMENTS

Apco Electric Corp., selling electrical merchan-
dise, 1164 Sixth Ave., New York City, to Joseph

A. Caprio, 154 Nassau St., New York City.

PETITION IN BANKRUPTCY

Pyramid Electric Contracting Co., Inc., 228 East
41st St., New York City—By Williamsburg
E]_ectnc Supply Corp., for $729; Atlantic Elec-
trical Distributors, Inc., $275; The Okonite Co.,
,169. The petition states the liabilities are
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A THOUGHT FOR THE WEEK

o subscriber writes us and wanis to
know whether he should “fall for” (so he
puts it) a stock salesman who is trying to
sell him some shares in a new television
company. Well, Mr. W. J. L., there’s vour
banker; but, remember—it won't do you any
good to ask him about a deal after you've
made it. In the meantime, watch your step!
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Once Worthless, Now

Precious

HE coming season probably will be

attended by considerable activity on
the part of amateurs and experimenters
in the ultra frequency region. At pres-
ent amateurs are conducting short-dis-
tance 'phone work on the 56 to 60 mega-
cycle bands, and also they are authorized
to use 400 to 401 megacycles, although so
far as can be learned there is nothing
doing yet in that remote region. Some
television stations are trying out the lower
ultra frequencies, with the expectation of
giving public service in this region some
time or other.

In nearly all the work being done on
the ultra frequencies an oscillator is
needed, and of course the frequency sta-
bility must be of the best. Therefore the
more conventional types of oscillators do
not serve the purpose, for if they oscillate
at all they do not stay put. Some means
of stabilizing the frequency against the
effect of voltage supply changes have
come to light in recent months, notably
the use of non-reactive components in
various parts of the tube circuit, espe-
cially grid and plate stabilization, while
another method is to use the fourth ele-
ment of a screen grid tube, whereby the
coupling is by electrons only, and there-
fore not by the usual methods of resis-
tance, capacity and inductance.

There will be so-called 5-meter receiv-
ers on the market before the Fall arrives,
and one can expect that a great deal of
technical information will come to light
as the result of actual operation of and
experimenting with such hookups, with
perhaps a rush to the ultra frequencies
that were once considered of no value
whatever.

Sinning with Solder

A GREAT deal of mischief results from
using a soldering iron that does not
get quite hot enough. There are a great
many 50-watt irons in use by experi-
menters, and while these serve for merely
joining some wires or other small jobs,
many other joints are attempted with un-
derpowered irons, and the solder just
sticks enough to fool you.

Some chasses are made of a zinc com-
position that takes solder well, only the
metal is cold indeed, and a very hot iron
is necessary, or, rather, the work has to
be raised to the required temperature.
Thus the solder will seem to stick to the
chassis, if a “cold” joint is made, but ex-

perience will prove the alliance of scant
lasting.

It 15 a good plan indeed to tug at a
joint you have made and be sure not only
that it is secure, but also that it has not
jeoparded any other connection or in-
troduced a short. Poor joints are still a
source of seemingly inexplicable trouble,
including underperformance or utter si-
lence, although the builder “followed the
diagram exactly as printed and checked
up several times.”

There’s more fun in radio when the
soldering’s done right.

When in doubt about the service the
iron will render for a particular piece of
work, heat the work with the iron and
apply stiff solder to the work, instead of
to the iron. If the work is not hot enough
you can’t melt the solder, whereas by
the other method you can melt the solder
and still not make the joint.

Need for More Patents

BOUT a century ago the Commis-
A sioner of Patents, United States Pat-
ent Office, recommended that the office
be closed, as everything of value had been
invented. The supreme satisfaction en-
compassed by that recommendation is
hardly enjoyed by any one in any com-
mercial undertaking today, certainly not
in radio. There is always some new de-
mand for a solution, and the problems tax
the most ingenious experimenters. Not
a week goes by without a bevy of radio
patents being issued, and when all the
patents in all lines are put together they
make a fairly fat volume each week.

Patents are highly important in radio,
and it is even the regret of some manu-
facturers that they can scarcely turn a
stroke without having to use some pat-
ented circuit or device. So an effort is
being made to establish a patent pool,
in which RCA and associates also are
co-operating for the first time, and the
industry hopes that stabilization of pat-
ents in this manner will be achieved.

Stations Donate Time
for Salvation Army

Radjo stars and broadcasting company
executives who take part in the Salvation
Army United Appeal for $1,090,000 will
work with Alfred J. McCosker, director
and general manager of WOR, Newark,
N. J. Mr. McCosker will be associated in
this work with Major Edward Bowes,
managing director of the Capitol Theatre,
New York, and known to millions of
radio listeners as the head of the “Capitol
Family.” Major Bowes is acting as chair-
man of the amusement section in the
United Appeal.

As the money asked for in the united
appeal will enable the Salvation Army to
continue its emergency relief work and
to carry on its institutional welfare work,
the broadcasting companies are cooper-
ating by donating time on the air.
Through the courtesy of the broadcasters
Salvation Army officers will be heard
weekly over WEAF, WABC, WOR,
WNYC, WOV, WFOX, WMIL and
WBBC.

The Salvation Army officers are telling
of the work the Army is doing. As a
result some unusually interesting human
interest stories are being “aired” for the
first time.

MANUFACTURE AND SALES
COMBINED

F. A. D. Andrea, Inc., announces a
change in the firm name to be known as
Fada Radio and Electric Corporation.
The address is Jackson Ave., Orchard and
Queens Sts., Long Island City, N. Y.
Both manufacturing and sales organiza-
tions will operate as a single unit under
the new name, handling Fada radio and
other Fada electrical products.
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Read ’Em
and Weep

Five new tubes add something to what
we must know against our will. We don’t
want to learn any more. Teaching is
much pleasanter, though loafing’s best.

X ok k

The new tubes are principally for a-c
operation. This gives folk with other or
no line power in the house something else
to kick about and run the depression a
close second.

* x %

The numbers of the new tubes are 46,
56, 57, 58 and 82, which may mean some-
thing to numerologists, but leaves an
astrologer cold.

* ok k

It seems that the 46 is a parlor ma-
gician type tube that can be any kind
of a power tube you want it to be. All
things to all men. That doesn’t leave the
46 with any kind of a reputation the
home folk will admire.

* ok ok

The 36 is much like the —27, but if it
is very much like some of the —27's
we've burned out lately by voltage mis-
connections, they’d better compare it to
the Mazda lamp or something.

* kX

The 57 you’d expect would be more like
the —27, because sevens are sevens the
world over, but that doesn’t go for tubes.
Sixes and sevens are about what tubes
are at, judging by present low prices.
So the 56 is like the —27, while the 57
is like the —24. It looks as if we've com-
pleted the 57 varieties of tubes.

* % %

But no. There's the 58. So ’58, famous
as the natal year of all 74-year-olds, now
becomes doubly famous as denoting a
tube that doesn’t cross-modulate or do
any other wicked things.

* %k

The 58 is like the —35 and other varia-
ble mu tubes, but it’s more fashionable
to call the vari-mus “super control”
tubes, because then the other fellow isn’t
so sure of knowing what you mean, and
the tube science becomes more closely
held.

* k%

When everybody knows the inside dope
on vacuum tubes there won’t be much
left for engineers to talk about at those
monthly gatherings.

* x %

Every month now there’s a “paper” on
this and a “paper” on that, and if the
spread of knowledge keeps up the audi-
ence will be able to ask intelligent ques-
tions. That will put the speakers on their
guard so much that they won’t show up
for the cross-examination.

* % %

However, with two of the tubes having
six pins on the base, and besides a grid
cap at top, our eyes will enjoy the novel
sight. It's become tedious to look at
vacuum tubes that are so much alike.

* % %

The dome-shaped top of the 57 and 58
gives one a thrill, and maybe there’s
magic underneath the odd appearance.
We've always been keen about the as-
sociation of magic with radio and would
like to find at last some reason for this.

* ok ok

All told, the new amplifier tubes are so
sensitive that it is dangerous to say any-
thing against them in their presence, lest
they feel hurt, and explode!

THE FIVE NEW TUBES, 46, 56, 57, 58 and 82,
characteristics, installatiorr data, uses, fully de-
scribed and illustrated in the April 30th issue (7
pages) and in the May 7th issue. Send 30c for
these two copies. Radio World 145 West 45th
Street, New York, N. Y.
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STATION SPARKS

By Alice Remsen

A Love Song

FOR LANNY ROSS

WABC, Mondays, Wednesdays, Fridays,
7:15 P. M.
If only you were here, my dear, tonight!
The golden moon, arrested in her flight,
Hangs by a thread,
The grass is spread
\With witching pattern woven from her
light.

Iike sentinels the pine trees bholdly stand;
The murmur of the surf upon the strand
Is all T hear;
But, O, my dear,
[ spurn these beauties with disdainful
hand.

IFor moonlight bears no charm when you
are gone.
And in my ears the ocean’s lovely song
Shall be a dirge,
Till you emerge
And let me hear the voice for which I
long.
—A. R,
* % x
NO ONE ELSE CAN SING LOVE
SONGS JUST LIKE LANNY ROSS.
He has a softly sweet way of putting them
over, in a class all by itself. Please,
[Lanny, don’t change your style and lose
that marvelous personal appeal you now
possess. If you become a robust tenor,
vou’ll be just another tenor, whereas now

vou are different!
* % *x

NEWS OF THE STUDIOS
WOR

A quartet of Hemstreet Singers, known

on the air as the Dream Singers, are

meeting with much success over WOR

every Monday evening at 9:30 p.m. These

voung ladies, Adeline Bradley, Evelyn
Lowman, Genevieve Taliaferro and Rhea
Leddy, are accomplished soloists and

were assembled and coached daily by
Frank Hemstreet, both for radio and
stage. They have a refined yet snappy
routine for clubs and conventions. Their
repertory includes classics, semi-classics,
madrigals, ballads, negro dialect songs
and spirituals, songs of every nation and
popular tunes of the day, with many
special arrangements. The Dream Sing-
ers are not only lovely on the air but
pleasing to the eye and Frank Hemstreet
.is to be congratulated upon this, his latest
ensemble success.

* *

Bob Wilder of WOR recently became a
proud papa. He insists that his mew state
requires a knowledge of chemistry. He
spent two hours concocting formulas in
the kitchen the other morning and just
as he filled his young son and heir’s milk
hottle the hottom fell out of it. The baby
had to wait until the nurse arrived be-
fore he could be fed and poor Bob was
kept busy walking up and down in the
usual manner.

* % %

Phil Brae and Bill Scholtz join together
every Friday night at 7:00 p.m. over
WOR in a program of comedy and song
entitled “The Jolly Jugglers.” Phil Brae
came direct to radio as a pioneer from
vaudeville. He was the original “Mr.” of
“Mr. and Mrs.”, did “Broadway” in the
Checker Cab program and has appeared
in many commercials over all the local
New York stations. Brae’s partner, Bill
Scholtz, received his experience with the
American Opera Company.

* %

NBC
S. L. Rothafel. “Roxy.” out-Roxeyed
himself on Saturday. April 30th, when he
brought to the microphone a special

“Roxy's Gang” of stage and radio over
WEAF and W]JZ for a feature, “Radio
City Program.” It was Roxy’s parting
gesture before leaving for Europe on May
4th with Martin Beck, with whom he will
travel over the European continent in the
imterests of Radio City.

* k%

Jacques D’Avrey, NBC’s French tenor,
is hard at work translating a French play
into English. He is working with Donald
Blackwell, who wrote some of the skits
for “Three's a Crowd” and the “Third
Little Show.” The play in process of
translation is “Les Ailes Brisees,” or, in
English, “Broken Wings.”

ok ok

WABC

Believing that somewhere in the radio
audience there is an unknown composer
capable of writing a world-winning tune
worthy of adoption as the official song
of “A Century of Progress” in Chicago
in 1933, Paul Specht, internationally fa-
mous exponent of symphonic jazz, has set
himself to the task of finding that per-
son.

In his Friday night broadcasts over
WABC and the Columbia network he will
outline details of the plan that has drawn
endorsements from the “Century of Prog-
ress” officials, Mayor Cermak and the
Chicago Chamber of Commerce. Man-
uscripts must be mailed direct to Paul
Specht, at the Pla-more Cafe. Chicago,
complete orchestration must be included.
and no lyrics will be considered without
the accompanying music. Music and radio
critics will be invited to act as judges.

* x *

WMCA

With the acquisition of full air time,
WMCA takes its place among the ranks
of quality stations in and around the local
area of New York. Donald Flamm, its
president, will immediately start building
up the station and is prepared to spend
$150,000 on developing programs and pur-
chasing new station equipment and prom-
ises some interesting news in the near

future.
Sidelights

“DINNY” DINSDALE, production man
for the Ziegield Radio Show, is English.
Was the editor of a television journal in
Britain, came to America to direct a sci-
entific_publication and later joined up
with Columbia. He is tall. good-looking,
rather reticent. but knows his business.
... WILLARD AMISON, Bath Club vo-
calist, was chosen the outstanding tenor
of Providence. R. I., when he was only
seventeen years old. . . . MARIAN CAR-
LEY, Columbia staff pianist. was a finalist
in the New York Citv tennis tournament
played in Central Park last year. ...
THE BOSWELL SISTERS’ full names
are: CONNTE FOORE BOSWELL.
HELVETIA GEORGE BOSWELL, and
MARTHA MELDANIA BOSWELL. . .
DAVID ROSS is convinced that the Venus
de Milo was the inspiration for Heming-
way’s “Farewell to Arms”. .. FRANK
BLACK has written manyv vocal works
that have never been published. . . AR-
THUR FIELDS, NBC singer, made his
first phonograph record in 1910 and he’s
been doing it regularly ever since; doesn’t
that constitute some sort of record? . . .
RACHEL MORTON, NBC concert singer,
has been made a trustee of the *anor
Woods Association, a civic group in
Hartsdale. N. Y.. where she makes her
home. . . NELLIE REVELL, in her re-
cent all-announcer broadcast, brought to
light the astounding. fact that although
PAT KELLY, NBC supervisor of an-
nouncers, has heen wrecked three times
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on three different oceans, he is not Ship-
wreck Kelly. . . SHIRLEY BELL, Or-
phan Annie in the Chicago NBC broad-
cast, keeps up a constant correspondence
with Harold Gray, author of the “Orphan

Annie” comic strip. . . LOU RADER-
MAN, ace violinist with many rad}o
hours, including WABC'S “Evening in

Paris” and NBC'S “Gypsies,” recently re-
turned from a trip to Cuba; he brought
back plenty of Rhumba music and Cuban
ideas.

BiographicalBrevities
ABOUT DON VOORHEES

For the best part of a year I've been
trying to get some data on the dapper
Don Voorhees, without success, but now
my chief scout at the Columbia studios
submits the following: Don Voorhees,
born in Allentown, Pa., on July 26th,
1903. . . The only professional musician in
the Voorhees family annals. . . Talent in-
herited from his mother, accomplished as
an amateur pianist and singer. . . Father
in the railroad business. . ., Musical edu-
cation started at the age of five with vio-
lin lessons, to which piano lessons were
added a year later. . . Dr. ]J. Fred Wolle,
one of the foremost living exponents of
Bach, gave him his general musical edu-
cation. . . Was a child prodigy, playing
piano, violin and pipe-organ profession-
ally in his home town at the age of
twelve, and in New York at the age of
fifteen. . . Although still well under thirty,
has more than five years of radio ex-
perience behind him. .. At the age of
twelve he was playing in the orchestra of
a theatre. He led his own orchestra for
dancing and hotel engagements, and filled
a position as organist and choir-master
at an Allentown church.

When he graduated from high school
at the age of fifteen he took advantage
of an opportunity offered him to leave
Allentown for New York, where he
started his theatrical career as concert-
master for Rudolph Friml’'s operetta.
“Sometime”. . . At the conclusion of that
engagement he became the conductor and
musical director for Bert Williams, which
position he filled until the old-time com-
edian’s death in 1921. . . Then he directed
such productions as George \White’s
“Scandals,” “Spice of 1922, and other
Winter Garden revues. Then came “The
Right Girl,” Gershwin’s “Sweet Little
Devil,” “The Florida Girl,” “Rain or
Shine,” “Americana” and from the second
through to the sixth edition of Earl Car-
roll’s “Vanities”. . . While at the Carroll
Theatre he again formed an orchestra of
his own and started broadcasting over a
radio network. .. When the Columbia
Broadcasting System was formed, Don
and his musicians were engaged for a
year as the “house” orchestra, and on
Sunday, September 18th, 1927, he con-
ducted the first program over the newly
formed chain. .. In the course of his
radio caréer, Don has conducted a large
number of the air's outstanding spon-
sored programs over both NBC networks
and the Columbia chain. .. He is tall.
yvouthful looking and very handsome. . .
Is an only child. . . A vigorous conductor.
Serious about his music. . . Has few other
interests except for an occasional game
of golf. . . Does no composing, but much
arranging. . . Arranges all of the music
for his radio program. Likes music of any
sort that is melodious and pleasing. . .
Dislikes poses and false attitudes, es-
pecially in music. . . Is quiet and studious
looking in demeanor. .. An unruly lock
of brown hair is usually falling over one
eye. . . Is now conducting for one of my
favorite male singers, Lanny Ross. on the
Maxwell House Tune Blenders, Monday,
Wednesday and Friday, WABC, 7:15 p.m.

.. Listen in! ... It’s a good program.
* x %

(If you would like to know something of your
favorite radio artists, drop a card to the condictor
of this page. Address Miss Alice Remsen, care
Rapio WorLp. 145 West 45th St., New York, N.Y)
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WMCA WINS ITS
WAVE FIGHT AS
WNYC IS MOVED

Washington.

A tentative decision was announced by
the Federal Radio Commission whereby
WMCA and WHAP will share the 570
kc. channel formerly occupied by WMCA
and WNYC, the New York City munici-
pal station, while the present wave of
WHAP, 810 ke, will be assigned to
WNYC. The WMCA-WHAP operation
on the 570 kc. channel would be unlim-
ited, while that of WNYC on 810 kc.
would be all day, until sunset.

WMCA is owned by the Knickerbocker
Broadcasting Company, and the license
of WHAP is held by the Eastern Broad-
casting Company, but the Knickerbocker
concern controls the other. It was inti-
mated at the Commission that the Knick-
erbocker concern intends to take WHAP
off the air, and operate WMCA full time,
since there is no object in having two
different call letters when the same chan-
nel is used by two stations. When the
stations were on separate waves the ad-
vantage lay in simultaneous operation.

Board Reversed Examiner

WMCA and WNYC have been disput-
ing ever since they were assigned to the
same wave, several years ago, and on
some occasions the dispute became so
acute that the two transmitters were on
the air for a brief period at the same
time, although both are New York City
stations. WNYC’s transmitter and studio
are on the twenty-fifth floor of the Munic-
ipal Building, near the City Hall, while
WMCA’s transmitter is in Jersey City,
N. J, and its studio on Manhattan Island.

The Commission rendered a tentative
decision because it desires to formulate
the state of facts and the findings there-
under, for release with a final decision.
It is said that this situation results from
the original recommendation of Chief
Examiner Ellis B. Yost being just the
opposite to what the Commission found.

Two protracted hearings were held be-
fore the examiner, who reported that the
people of the City of New York were
more in need of the educational and civic
type of programs offered by WNYC than
of the enlargement of the mainly enter-
tainment type offered by WMCA, which
has been a steady night-club broad-
caster. He therefore favored continuing
both WNYC and WMCA on the same
wave, increasing the time allotment to
WNYC and taking time from WMCA to
enable this. The status of WHAP would
not have been changed.

Types of Programs Differ

The Commission did not give any ex-
plicit reasons for its tentative findings,
but it is believed that these reasons will
be set forth fully in the statement that
is to be issued. The Commission itself
had held a hearing on the disputey be-
cause of the strenuous objections of
WMCA to the récommendations of the
examiner. At this hearing counsel for the
city opposed further extension to the
commercial station and said 810 kc. was
a graveyard channel so far as WNYC
was concerned.

WMCA’s strongest argument was that,
although a regional station, it was spend-
ing more money than any other in this
group, and has the highest type of di-
rectors, operators, announcers and art-
ists. WNYC features educational talks by

Kirbery Extends
Those 5 Minutes

After having been a nightly singer at
WEAF for many months, Ralph Kirbery
has been moved into a sponsored pro-
gram, being heard on the Enna Jettick
Melodies at 9 p. m. (EDST) Sundays over
the NBC-WJZ network.

Kirberry has an excellent tenor voice,
fine diction and a flair for romantic sing-
ing. He has been known as the Dream
Singer. His “hour” each night has
amounted to exactly five minutes, start-
ing at midnight, and no sooner did he get
started than he was finished. Now he'll
be having considerable more time. Two
vocal quartets will be heard on the
weekly program, as well as Enna Jettick
Songbird, a soprano.

SCHOOL SEEKS
VISION PERMIT

Washington.

A former member of the Federal Radio
Commission is a prominent stockholder
in a company seeking a television license,
but so far this company has met with
no luck.

The former board member is Sam Pick-
ard, stockholder in the First National
Television Corporation, of Kansas City,
Kan. Besides, Mr. Pickard is a vice-
president of the Columbia Broadcasting
System.

First National conducts a radio corre-
spondence school and seeks a license to
send vision on the 2200-2300 kc channel,
using 500 watts. R. H. Hyde, examiner,
has recommended that the application be
denied for lack of a definite plan of oper-
ation, and also because of danger of in-
terference with Canada.

Arthur Church, manager of. KMBC,
Kansas City, also is a stockholder in.the
First National corporation.

members of the faculty of the College of
the City of New York, Commissioners
and deputies of various departments, as
well as singing and orchestral music by
departmental organizations that put a
great deal of enthusiasm in their work.

Commissioner Starbuck dissented from
the Board’s tentative finding.

WMCA to Build New Transmitter

WMCA’s present transmitter is at Jer-
sey City, but work will be begun on a new
transmitter on a five-acre lot on Jamaica
Bay in the New York City limits, as soon
as a license is issued for the operation of
WMCA and WHAP on full time on 570
kc., it was announced by the Knicker-
bocker Broadcasting Company.

Donald Flamm, president of the com-
pany and director of the station, said that
the Commission’s ruling will result in a
more advantageous position for all three
stations, and in view of his having gotten
all he asked for he was quite charitably
inclined toward the municipal station with
which he had been at odds for so long.

The municipal station is under the jur-
isdiction of the Department of Plant and
Structnres, of which Albert Goldman is
Commissioner.

“WNYC will find little dificulty in mak-
ing any change that is required,” said
Commissioner Goldman.

He would not comment on the decision
of the Commission.
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SYNCHRONIZED
TEST SUCCEEDS

AT WBZ-WBZA

Washington.

When WBZ, Boston, Mass, and
WBZA, Springfield, Mass., owned by
Westinghouse Electric & Manufacturing
Company, make their report to the Fed-
eral Radio Commission it is expected that
it will be favorable to synchronization.
These stations have had experience in
matched crystal simultaneous operation,
as well as in synchronization by control
of the two carriers, having started on
these endeavors in 1925. Not much suc-
cess attended matched crystal operation,
but the two stations have been on the
same wave with improved synchronization
since 1927.

Reports on the results of all stations
using either method are to be in the

hands of the Commission by Monday
(May 16th).
The synchronization plans tried in-

cluded piezo oscillator, tuning fork and
master oscillator. Research is being con-
ducted in an effort to reduce the amount
of equipment and also to improve the syn-
chronization results. The synchronizing
frequency is sent over the land wires that
formerly carried the program of one sta-
tion to the transmitter of the other when
the stations used different waves.

Both stations are now listed as trans-
mitting from Willis Township, Mass.,
with studios in Boston.

Improved Operation
in Amateur 'Phone

Washington.

Improved operating conditions in ama-
teur radiotelephony are noticed as a re-
sult of the new rules of the Federal Radio
Commission. One modification widens
the principal amateur radiotelephone
band, reduces two other ’phone bands,
and restricts telephone operation in gen-
eral to amateur operators demonstrating
special technical qualifications.

The 50 kilocycle sub-band beginning at
3500 kc., which previously contained the
great bulk of amateur radiotelephone
operation, was doubled in width and lo-
cated at the upper end of the amateur
3500-4000 kc region, or 3900-4000 kc. Oper-
ation on this band, together with that on
the 14,150-14,250 long-distance ’phone ter-
ritory (half the previous band), is re-
stricted to those amateurs holding special
licenses from the Department of Com-
merce, certifying special ability in radio-
telephony.

Unrestricted amateur 'phone operation
is thereby confined to two amateur bands,
one being the region from 1875 to 2000
ke, or half of the “160 meter band” in
which beginners’ and short-distance oper-
ation is carried on, and the other com-
prising the entire amateur 56,000 to 60,-
000 kc band at “five meters,” on which
a great deal of purely local work is done.

The regulations comprise in detail a
previous proposal made by the board of
directors of the American Radio Relay
League, the national amateur organiza-
tion.

ADDS NEW LINE
Wholesale Radio & Equipment Co., 902
Broadway, distributors for the Bosch
radio and Cunningham tubes, is now dis-
tributing the Buckeye Refrigerators.
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RETAIL SALES
INCREASE 34%;
AUTO SETS OFF

Washington.

Following the report of the wholesale
situation, showing sales increase of 30.47
per cent. during the last quarter of 1931,
the Department of Commerce made public
figures on retail sales, showing an in-
crease of 54 per cent. over the previous
quarter,

In both the wholesale and retail in-
stances inventories were lower. While
the wholesale situation showed 42.01 per
cent. decrease in inventory, the retail re-
port was of an 18 per cent. decrease.

Reports were received from 6,750 identi-
cal retail dealers, who reported sales of
$12,533,336 for the quarter, an increase of
$4,401,966 over the $8,151,350 figure for
the previous quarter. The stocks of these
dealers were valued at $5,741,175, a de-
crease of $1,295799 under the $7,036,974
figure of the previous quarter.

There was a rise in the inventory of
television sets, the only rise reported, the
decreases being from 30.83 per cent. maxi-
mum for screen grid tubes to 4.18 mini-
mum for accessories and parts.

Trends Indicated

Automobile sets and television sets
showed lower sales than other items, all
the rest increasing. Auto sets were 21.24
and television sets 43.53 per cent. off,
whereas advances were, minimum, 6.89
for speakers and, maximum, 89.0 for
automatic radio-phonograph combina-
tions.

The figures, as applying both to whole-
salers and retailers, are not for total
sales, 'since only a relatively few dealers
and jobbers send in reports, but they do
indicate trends.

For instance, the Christmas season buy-
ing, as part of the best radio season, is
reflected in the increased sales. The freak
figures regarding slow-moving numbers,
such as television sets and radio-phono-
graph automatic combinations, have no
particular significance, since a very few
sales, more or less, make an enormous
difference in percentage.

Greater Auto Set Sales Expected

The drop in auto set sales may be
ascribed to the last quarter being an off-
season for auto sets, for in warm weather
the auto set is a considerable factor, and
even the report for the first quarter of
1932 should reflect an increase in the
sales of this growing number.

Inventory of television sets rose be-
cause of the same reason, small turnover,
and a large upset in percentage if only a
few less sets are sold than anticipated,
out of a negligible absolute total.

Westinghouse Orders
Increase Nearly 509

News of orders for the first quarter of
1932, compared to the same period of last
year, as reported by several companies
doing electrical and radio business shows
increases, and now Westinghouse Electric
& Manufacturing Co. adds to the favor-
able news by reporting an increase of
almost S0 per cent.

The figures are $30,100,410 compared
to $20,388,658. The comparison of unfilled
orders is as follows for the same quarters:
1932, $37,999,565; 1931, $36,598,246.

Tradiograms
By J. Murray Barron

Solar Manufacturing Co., 599 Broadway,
N. Y. City, manufacturer of electrolytic
and mica condensers, announces the ap-
pointment of Leroy Kischner as district
sales manager for the Chicago territory,
with offices at 9 South Clinton Street.

* % *

Edward J. Cohen has formed World-
Wide Radio Corp., with headquarters at
47 Murray Street, N. Y. City, to serve
dealers, servicemen‘and experimenters.

*

The Airex Company has moved its of-
fices and mail order departments to 78
Cortlandt Street, N. Y. City, where addi-
tional floor space provides for greater
stock of radio gc’{odi.

Ferry Sound Service, 14 Bleecker St.,
Newark, N. J., will install replacement
and small parts departments. Dealers,
servicemen and experimenters will be
catered to in all standard radio merchan-
dise.

* % %

Premier Sales Corp.,, 1646 W. Adams
St., Los Angeles, California, has been ap-
pointed representative for California for
Solar electrolytic and mica condensers.
Russell Hines will guide the sales activi-
ties.

* % %

Motor Car Devices Co., 1455 Venice
Blvd, Los Angeles, Cal., announces the
Aut-O-Bee, an eliminator to take the
place of the B and C batteries. It is for
installation on boat, car or aircraft for
radio receivers. It is planned to market
it through radio shops, ship stores and
automobile accessory stores.

Former Movie House
Now a Radio Fair

What was formerly a motion picture
house at 85 Cortlandt Street, N. Y. City,
has been taken over by Try-Mo Radio
Corporation and will be known as Try-Mo
Radio Fair. The long entrance has been
fitted with modern window space, giv-
ing elaborate display. On the inside the
auditorium is approached through aisles
flanked with counters and handsome dis-
plays of radio merchandise.

In the main body of the structure,
offices, test rooms and private booths are
to the left. To the right is a large center
counter with passage ways, with more
counters surrounding these. In the rear
is the tube department with accurate tube
testing board. The entire inside store has
a large mezzanine on three sides, reached
by an open grill staircase. Sets, speakers,
replacement parts and other radio mer-
chandise will be carried in many depart-
ments.

New Incorporations

Roadiola, New York City, radio. Attvs.. White
& Stillman, 8 West 40th St., New York City.

01d Dominion Broadcasting Co., Wilmington, Del.,
broadzasting stations, television stations. Attys,,
Corporation Trust Co., Wilmington, Del.

American_ Radio Exchange, Inc., Camden, N. J.
Atty., Meyer L. Sakin. Camden, N. J.

P. S. Radio Service Corp.,, New York City.
Attorneys are Albany Service Co., 315 Broad-
way, New York City.

Philco Radio and Television Corp., Philadelphia,
Pertna. Attys.,, United States Corporation Co.

C. & R. Refrigerator Company, Brooklyn, N. Y.
Attys.,, Canter & Pines, 290 Broadway, New
York City.

Empire State Refrigeration Co., Brooklyn, N, Y.
Atty., H. Jaffe, 61 Delancey St.. New York City.

Pastor-Angel Co., Yonkers, N, Y., electrical ap-
pliances. Atty., C. P. Pinto, National Bank
Bldg., Brooklyn, N. Y,

A. Electric Co., Brooklyn, N. VY. Atty, A,
Dunaif, 399 Stone Ave., Brooklym, N. Y.

Sunbeam Lighting Wares, Queens, N. Y., electrical
supplies.—Attys., Brownstein & Brownstein,
Jamaica, L. T.,, N, Y.

www americanradiohistorv.com

ASKED TO QUIT,
JUDGE IN EARL
CASE REFUSES

Newark, N. J.

A letter has been written to Vice-
Chancellor Alonzo Church by Chancellor
Walker, asking that the Vice-Chancellor
resign from the bench, and that the letter
of resignation be “without any attempted
explanation, in the usual terse form,” but
the Vice-Chancellor replied that he could
not comply either in justice to the court
or to himself, as there would be an im-
plication that the court had had a mem-
ber who was corrupt, and constitute a
;:olnfession of charges “that are absolutely
alse.”

These charges have to do with the ap-
pointment by Church of Harry G. Hen-
dricks, an acquaintance of long standing,
as receiver in the bankruptcy case of the
Earl Radio Corporation.

On a charge that the accounts of the
referee were more than $175,000 short
Vice-Chancellor Backes removed Hen-
dricks as receiver and sentenced him to
three years in State prison for contempt
of court. Hendricks is out on $30,000 bail
pending appeal.

Hendricks was a chauffeur for the Essex
County Park Commission when Church
was secretary of the Commission. It is
said Hendricks obtained many appoint-
ments as receiver in bankruptcy from
Church as Vice-Chancellor, at one time
holding seventeen of them. An allowance
of $45,000 to counsel and receivers in the
Earl case was objected to in court and
led finally to the action against Hen-
dricks and the request for Church’s resig-
nation.

UNIVERSITY SEEKS LICENSE

‘Washington.

An application in the name of Neil H.
Williams, head of the physics department,
has been made to the Federal Radio Com-
mission on behalf of the University of'
Michigan for a license to transmit on
28,000 and 100,000 kc (10.71 and 2998
meters). Many other colleges have simi-
lar experimental licenses.

Literature Wanted

Readers desiring radio literature from
manufacturers and fjobbers comcerming stand-
ard parts and accessories, new products end
new circuits, should send a request for pub-
lication of their mame and address. bpt:td
request to Literature Editor, Rapro WorwLp,
145 West 45th Street, New York, N. Y.

FEdward Keyser, 2113 Sidney Ave., Baltimore, Md.
Georges Henri Dufour, 51-4eme Pur, Limoilou,
Quebec, Canada.

Kurt R. Zumhagen, 3609A, No. 17th St., Mil-
waukee, Wisc.

Wm. F. Sydallis, 8¢ Parkway, Oshkosh, Wisc.
Woodrow roblewski, 309 Davis Terrace, Sche-.

nectad{), g, Yo
Rafael alacios, Jf., Commission Merchant, 14
Tetuan St.. San Juan, Porto Rico.
W. 0. Pierce (pho-attach., short wave ard add.
systems) Route 1, Box 64, Hampton, Ark.
Herbert E. Hall, P. O. Box 482, Gainesville,
Texas.
Charles Fishkind, Chief Engineer, Television
Radio Service Co., 299 Broadway, New York City.
Darold N. Peters, 2162 S. 62nd St., West Allis,
isc.
George Nowobilski, Box 107, Stowe, Penna.
ML%UiS Dietrich, 39 Jordan Drive, Grand Rapids,
Mich.

Herbert F. Harris, 20 Harrison Ave., Lake-

wood, R. I

Wm,. E. Huddleston, 409 E. Moses St., Cush-
ing, Okla.

L. D. Thomas, Green Mountain, N. C

Paul S. Sullivart, 34 East Third St., ¢
Cite Oldla. s Oklahoma
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I HAVE READ the article announcing
the five new tubes in the April 30th issue
with a great deal of interest. -Two of
these tubes look good to an amateur for
C-W work on high frequencies.

We have obtained very good results in
a low-power rig on the amateur 7,000
ke, band utilizing two '47 tubes in push-
pull. The screen of the tube was con-
nected directly to the high voltage, the
same as applied to the plate. A single 45
will put out three or four watts as an os-
cillator in a low-power circuit, but two of
the ’45s with 350 volts on their plates in
push-pull will deliver 8 to 10 watts. Two
of the '47s were tried in this same circuit
and an output of almost 20 watts was
obtained by tying the screen and plate
together.

Performance equal to that of a single
210 tube with 500 volts on its plate was
obtained by designing a circuit analogous
to the push-pull utilizing a single type '47
tube. The plate was used for one side
and the screen for the other, a sort of
a push-pull effect.

The value of such experimenting can
readily be seen because of the price of
tubes and power supplies. Two 510 (15
watt oscillators) cost $11 or $12 while
two of the '47s cost around $2. The cost
of a power supply delivering 600 volts
pure d-c and sufficient current for two
510s is around $30, including two '81 recti-
fiers, while the cost of one delivering 350
or 400 volts is around $6 or $8 complete,
if you build them yourself.

As soon as the 46, 57 and 58 tubes are
available experiments will be conducted

with them.
THOS. R. STERLING,
(WS5AJU) Somerville, Texas.

Personnel Changes in

NBC Pacific Division

Howard I. Milholland, manager of the
program department of the Pacific Divi-
sion of NBC, and for several years prior
to that maanger of KGO, Oakland, Calif.,
is now manager of KGA, Spokane. This
station is part of the Northwest Broad-
casting System, control of which passed
to the National Broadcasting Company
last Summer.

Thomas H. Hutchinson, NBC produc-
tion department, becomes program man-
ager of the Pacific Division and Lewis S.
Frost production manager in Hutchin-
son’s place.

Rochelle Salts Used
in Tiny Set’s Speaker

A tiny new radio set, with diminutive
tubes and a loudspeaker unit made out
of Rochelle salts, was demonstrated in
New York City recently. A. J. Cappi-
cotto, who has been in charge of recent
research on this new type of set, explained
its features at that time. He is chief tube
engineer for the Radio Products Company,
of Newark, N. J.

Three 0.1 mfd. in One Case

Three Supertone
non-inductive fixed
condensers of 0.1 mid,
each, (250 v.) im
steel case, provided
with a2 6/32 mountimg
screw. built in. The
black lead is commos
to the three condens-
ers, the three red
leads are the other
sides of the reapective
capacities. Size, 1%” square by %’ wide. Order
Cat. SUP-31. list price. $1.00; net price, 57c.

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

Station Changes

Changes in the list of stations by fre-
quencies, made since the publication of
the list in the March 26th issue, follow:

630 kc, WOS, Jefferson City, Mo.
Change owner to Missouri State Market-
ing Bureau.

860 ke, KMO, change frequency to 1330
ke, and power to 250 w.

1010 ke, KGGF, new location, Coffey-
ville, Kans. (Instead of South Coffeyville,
Okla.)

1010 ke, WORK, York, Pa., York Broad-
casting Co. 1KW. New Station.

1120 ke, KRKD, new location, Los An-
geles, Calif. (Instead of Inglewood, Calif.)

1200 kc, WABI. Change owner to Uni-
versalist Society of Bangor.

1130 kc, WJJD. Change owner to
WJID, Inc.

1230 ke, KFQD, Change power to 250 w.

1310 ke, Delete WEDV. See 1500 kc
below.

1310 ke, KRMD, Shreveport, La.
Change owner to Radio Station KRMD,
Inc.

1310 ke, WEBR, Buffalo, N. Y. Change
power to 250W. (*) Max. day power.

1330 kc, Insert KMO, Tacoma, Wash.

KMO, Inc. 250 w.

1360 ke, WCSC, Charleston, S. C.
Change ownership to South Carolina
B’dc’g Co., Inc.

1420 ke, KGKX, Sandpoint, Idaho.

Change owner to Sandpoint B’dc’g Co.
1420 ke, KFXY, Change location to

Yuma, Ariz.

1500 ke, WFDV, Rome Ga., Rome
Broadcasting Corp., 100 w. Frequency
changed from 1310 to 1500 kc.

1500 kc, WSYB, Change power to 250

w. (daytime).

Goelet’s Son Asks
Station for Estate

Washington.

An application for a construction per-
mit to erect a broadcasting station at the
Goelet estate at Chester, Orange County,
N. Y., has been filed by Peter Goelet, son
of Robert Goelet, New York banker. The
applicant asked permission to broadcast
on 1,210 kc during specified hours with a
power of 50 watts. This channel is now
used by WNDMRJ, Jamaica, N. Y. and
three other stations.

At one time the applicant operated a
similar station at Chester without a li-
cense, being under the impression that
the low power he used did not interfere
with stations in other states. He stopped
operation when notified by the Federal
Radio Commission.

THREE-IN-ONE
TESTER FREE!

VERYBODY who does any radio wors

whatscever, whether for fun or for pay
or for both, needs a continuity teater, so be
can discover opens or shorts when testing.

A mere continuity tester is all right, but—

Often it is desired
to determine the re-
sistance value of a
unit, to determine if
it is correct, or to
measure a low volt-
age, and then a con-
tinuity tester that
is also a direct-read-
ing ohmmeter and

a DC voltmeter
comes in triply
handy.

So here is the combination of all three:

A 0-4%-volt DC voltmeter, a 0-10,000-ohm

mmeter and s continuity tester. A fheo-
stat is built in for correct zero resistance
adjustment or maximum voltage nd)ultmgnl.
The unit contains a three-cell flashlight
battery. Supplied with two 5-foot- long
wire ieads with tip plugs. Case is 4-inch
diameter baked enamel. Weight, 1 1
Sent you with an order for ome year's
subscription for RADIO WORLD (S«
weeks) at the regular rate of $6. Ordes
Cat. PR-500. Use Coupon below

Radlo World, 145 W. &th Street, New York, N. Y.

Enclosed please find $6 for one year’s subacrip-
tion for Radio World (one copy a week, 52 issues)
Send Cat. PR-500 as premium.

BARGAINS

“A” ELIMINATOR PARTS

Choke coil, to filter out the hum. Wound witk
No. 16 wire on secondary. Husky choke. Only
one needed. Will pass 3 amperes. In shielded
case. Cat. AECH @ ......cocoviennnnrennns .+ -$5.50
Jefferson transformer, 110 v. 50-60 cycle primary;
12 volts, no load; 9 volts when used full load on
Rectox rectifier; DC voltage at full load, 7 volts
Cat, J-12V @ wevvvvnnnnieinieronneesocncasssncaees 99c

CABLE AND PLUG

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

G @ veverernnnrerenioeraniteeniacesnanesaiaonns 82c

CONDUCTORS

2 ampere fuse, cartridge type, for fusing AC line
entering receiver; with fuse holder. Cat. 2A!;E
/2 R

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

Two

for the
price of

One

Get 2 FREE one-year subscription for any One of these magazines:

POPULAR SCIENCE MONTHLY

MODERN RADIO (monthly,

JuUu0000000

RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW (monthly, 12 issues)
Q.S.T. (mounthly, 12 issues; official amateur organ).

RADIO INDEX (monthly, 12 issues), stations, programs, etc.
RAPIO (monthly, 12 issues; exclusively trade magazine).

).
EVERYDAY SCIENCE AND MECHANICS (monthly). )
RADIO LOG AND LORE. Monthly. ‘Full station lists, cross indexed, etc. .
AMERICAN BOY—YOUTH'S COMPANION (monthiy, 12 issues; popular magazine).
BOYS' LIFE (monthly. 12 issues: popular magazine)

Select any one of these magarines and get it FREE for an entire year by sending in a year’s anb-

scription for RADIO WORLD at the regular price, $6.00.

Cash in now on this opportunity to get

RADIO WORLD WEEKLY, 52 weeks at the standard price for such subscription, plus a full year’s

subecription for any ONE of the other ennmerated magazines FREE!
to the magazine of your choice. in the above list, fill out the coupon

Put a croas in the square next
below, and mail 8 chcek,

monev order or stamps to RADIO WORLD 145 West 45th Street. New York, N. Y. (Add $2.00, making
$8.00 in all, for extra foreign or Canadian postage for both publications).

Your Name..covirieeanitsoonneiernrnsrncersscsanssasss

Your Street Address .....civiviiiiiineiniiieriencennne

0oy

DOUBLE
VALUE!

O If renewing an existing or expiring subscription for RADIO WORLD, please put a cross in square

at beginning of this sentence.

O If renewing an existing or expiring subscription for other magarine, please put a cross in sqnare

at the beginning of this sentence.

fRADIO WORLD, 145 West 45th Street, New York

www americanradiohistorv com
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1,000 PAGES!
2,000 DIAGRAMS!
IN RIDER’S NEW
7-POUND MANUAL

OHN F, RIDER’S PERPETUAL TROUBLE

SHOOTER’S MANUAL is the book you aneed

if you want to do profitable servicing.
Thia loose leaf volume contains every bit of radic
service mformatnon of all popular commercia,
broadcast receivers manufactured since 1920 and
includes the latest diagrams. In addition to the
wiring diagrams of the receivers the Manual con-
taine chassis layouts, color coding, electrical values
chassis wiring diagrams, and the wiring of units
sealed in cans. It also contains a course in Trouble
Shooting, the use of set analyzers, data upos
Superheterodynes, automatic volume control, etc.
Page size is 8%x11, bound, 1,000 pages, index and
advertisements on additional pages. Order CAT
RM-31 and remit $4.50. We will then pay postage
in the United States. Shipping weight 8 pounds.
Ten day money back guarantee.

RADIO WORLD
145 WEST 45th ST NEW YORK CITY

115 DIAGRAMS

FREE!

113  Cireuit Disgrams of Commercial Receivers ane
Power Bupplies supplementing tha dlagrams ta John ¥
Bider's ““Trouble Shooter's MsmuUal."" Tbess schemstic
diagrams of factory-made reseivers. giving the mamp
facturer’s oame and model number on eaeh diagram, is
elude the MOSBT IMPOBTANT BCREKEN GRID RE
CEIVERS.

The 115 diagrams, each im black snd white. uo eDes.
8% zx 11 inches, punched with three standard holes fo
loose-lesf bimding, constitute s supplement that must b-
obtained by sll ssors of '*Trouble Shooter's Maousl
{0 meke the manual complete. We guaramtee so dupliea
don of the disgrams thet asppear in the ‘~"Msnus!

Cireuits include Bosch 54 . sereen grid: Balkite
Model ¥, Crosley 20, 31, 33 screen grid; Eveready serie:
50 screen grid; Eria 334 A. C. screen grid: Peerlos.
Wlecirostatic series; Philco 76 wcreem grid

8ubscribe for Radio Worlé for 3 moathe st tne regulss
subscription rate of $1.50, amd hava these diagrams de
livered ts you FREB!

Presens subscribers may take sdvantage of this
offer. Please put o cross heve to exbedite
extending yoxr expiration date.

Radio World, 145 West 45th St., New York, N. Y.

Quick-Action
Classified

Advertisements

7c a Word — $1.00 Minimum
Cash With Order

LATHES — Used and reclaimed South Bend
Lathes. Ome 9-inch $127; 13-inch $276; lo-iuch
f388: just a few left. Guaranteed good as new.
Terms, or discount for cash. South Bend Lathe
Works. 312 E. Madison, South Bend, Indiana.

“SERVICING SUPERHETERODYNES,” by
John F. Rider. A reliable aid to the service man
or to organizations in tackling superhet service
problems. 161 pages, canvas cover. Price $1.00.
Radio World, 145 W. 45th St.,, New York, N. Y.

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

S. GERNSBACK'’S “RADIO ENCYCLOPEDIA,”
SECOND EDITION. A Guide-Book of Radio
Information topically arranged in Alphabetical
Order. Radio in all its branches, described, ex-
plained and illustrated. Size 9 x 12, 352 pages,
Red Morocco-Keratol Flexible Binding. Loose-
Leaf Arrangement. Price $3.98 postpaid (Foreign
and Canada add 35¢ extra). Radio World, 145
W, 45th St.,, New York City.

RADIO WORLD AND POPULAR MECHANICS
MAGAZINE—Radio World is $6.00 a year, and
Popular Mechanics Magazine is $2.50 a year.
Popular Mechanics Magazine does not cut rates,
but Radio World will send both publications to
you for one year for $7.00. Radio World, 145 West
45th St., New York City.

“HOW TO WRITE FOR RADIO,” by Seymour
%IndyMaCrtin. $3.00. Radio World, 145 W. 45th St.,

“FORD MODEL—'A’ Car and ‘AA’ Truck, by

Page. $2.50. Radio World, 145 W. 45th St.,
N. Y. C

Dynamic Speaker

i Replacements

We can supply cone and voice coil replacement
assemblies for dynamic speakers, as listed below,
at stated prices. Besides, we can supply replace-
ment cone and voice coil assemblies for non-listed
speakers, prices furnished on request, if you will
supply the following information: inside diameter
of voice coil. extreme diameter of cone, including
floating ring, depth of cone.

Make of Make of

Speaker Size Price Speaker Size Price

Peerless 7”7 $1.60 Victor $1.35
(1-turn) (RE 32, RE 45)

Peerless 9 1.95 R.C.A. (No. 106) 1.95
(1-turn) R.C.A. (No. 105) 1.95

Peerless 11” 2.10 R.C.A. (No. 104) 1.95
(1-turn) Jensen 2.25

Peerless 15" 2.85 (D17 concert)
(1-turn) Colonial (No. 33) 2.25

Peerless 7’ 1.45 Symington 9 1.90
(wire-wound) Symington 11”7 225

Peerless 9’ 1.65 Zenith (No. 52) 2.25
(wire-wound) Everea;ly 11” :zg

" verea

Pe(:’}::-s o )S 278 N ewcom)l;- 7”225

Farrand 7 225 Hawley

Farrand 11”7 135 Magnavox 77 2.2
(Induct. Dynam.) Sterling 7 2.25

DIRECT RADIO CO.

145 WEST 45th STREET
NEW YORK, N. Y.

RADIO WORLD
and ‘““RADIO NEWS”

TR §7 00 S

ONE YEAR

You can obtain the two leading radie techmical magazises
that cater to experimenters, service men and students
the first and oniy natlona! radlo weekly and the Indlu
monthly for one year each, at a saving of $1.50. The
regular mail subseription rm for Radie World tor ane
year. 8 new and fascinating coby each week for 52 n Iu
Is $6.00. Send In $1.00 extrs. get ‘““Radlo News'
for a year—a new [ssue each month for twelve monthl
Total, 64 Issues for $7.00.

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

LOOKING FOR FINE GOODS AT BARGAIN PRICES?
TAPPED COILS FOR BAND SHIFTING

Wb carry 8 complete iine of Rola dynamic speakers,
all sizes, all purposes, as well as the exclusive Far-

rand inductor speaker for push-pull pentode output
that requires no output transformer.

The Rola speakers are very popular in midget sets, both
of the broadcast and short-wave type. as well as for all-
wave coverage, and are used also to great advantage in
automobiles.

The Rola speakers for home recelvers are gbtalnable with
fleld coils that may be used also as the B supply choke
coll, and which fleld coil has a tap, so that bias for a
pentode may be obtalned from the fleld coil itslf. This
method introduces audio regeneration, which Improves tone
and sensitivity. The tapped colls have a total resistance
of 1,800 ohms and the tap is at 300 ohms from the ground
end. The grid return of the power stage is connected to
the tap. This 18 the method used in all our a-c¢ clreuits,

Rola dynamic speaker, 1,800 ohm fleld coll, tapped at
300 ohms. Output transformer matched to nngle pentode
3 built in. Diameter of cone 1s 7 inches. (Cat. nso -18

o ...$4.50

Same above
Cst. RO-18:10 @ ,........... .$5.85
Same as abovc, exceDt that cone di inches.
Cat, RO-18-12 @ ......ovviveueeannnnns.. $7.

Magnavox dynamic 6 Inch cone for automobile 6 volt
fleld to be connected to car's storage battery. Speaker fits
on bulkhead under the Instrument bonrd 8hielded cable
i3 supplied with each speake~ Cat. M-AU @ $4.95

MATCHED COMBINATION TUNING UNIT, to cover
from 80 to 600 meters, using a coll system including a
single tap on each secondary, and serving as the tuning
adjunct in superheterodynes with an intermediate frequency
of 175 ke. The tap need not be used if only the broadeast
band 1s desired. The osclilator circuit 1s accurately padded
for that intermediate frequency. The matched tuning
unit includes a three gang, brass-plate, steel-frame con-
denser, with stator shields built in, the entirely shielded
agaln, with extra partitions built inside to serve as rotor
shields’ (iltustrated). Low vibration factor to avoid grunting

HERE THEY ARE!

For 80-600 meters, for use with 0.00035 mfd. three gang,

g@rder Cat. M-35-C (t.hree coils.

three shields at this D;‘;ce)

For 0.00046 mtd. order Cat. M-46-C MSSC @. .$2.45
For 0.0005 mfd. erder Cat. M-05-C @............. $2.45

of some types of superheterodyne condenser construction.
Three trimmers are built In. The three shielded coils, of
the yame general appearance as the one illustrated at upper
position on this page, and dial are supplied. The oscil-
lator coll is alrea yé)added Order Cat. CMTU @....$6.65
Set of three shielded colls, padded for 0.00035 mfd.. for
use with 175 é& intermediate nmpliﬁer Tap 1s anlusded
.$3.

Cat. S8UC-35 10
Same as above mfd.
Cat. SUC-48 @..........., .$3.10
Same as above, except for 0.0005 m 8UC-5
................................................ $3.10

MIDGET CONDENSER

The rotor has no
end stop and there-
fore precision cali-
bration of oscilla-
tors and tuners is
not upset by dial-
farring.

MIDGET condenser for high frequency work,
equipped with knob and pointer, and including a
milled bushing that can be attached for taking %
inch dial hub. This condenser may be used either as a
trimmer for a main condenser or alone for tuning in
the high frequencies. Particularly valuable for amateur
wave reception, short wave converters and short wave
sets generally, where wide dial spread is highly de-
sired, and five coils are used for coverage of 200 to
15 meters. The capacity is 0.000045 mfd. (45 mmfd)
Cat. CHMG-45 @.....c0icuirncnerarenceressernnnnns
The same model condenser also is obtamable m
OS(IJOé?SS mfd. (55 mmfd.) capacity. Order Cat. CHMG-
B8 (@ o000000000000000000006300000000000060000006 6A0LA

Guaranty Radio Goods Co.
145 West 45th Street New York City

www americanradiohistorv com

Farrand
INDUCTOR

ARRAND inductor dynamic, for pentode push-

pull requiring no output transformer. Simply

conneet the two tipped leads to the plates of
the pentodes and connect the untipped (yellow) lead
to the maximum B plus voltage. By this method
no plate current flows through the winding, only
signal current so there is no danger of burnout or
premature saturation, and the tone quality s
superb,

This speaker has one of the best audio curves
of any ever produced, but it i3 not quite so sensi-
tive as other type dynamic speakers, and therefore
should be used on high powered sets. It is suggested
therefore that it be used on a-c sets having no
fewer than six tubes_ or battery sets having fewer
than seven tubes. 1t 18 strongly recommended,
however, that the speaker be used on all high
powered sets using push-pull pentode output. These
pentode speakers are not generally obtainable. We're
privileged to have a source of supply that enables
us to fill the needs of those most discriminating
as to tonal values. Order Cat. FPAR-PENT @ $8.75

“DYKE’S AUTOMOBILE AND GASOLINE EN-
GINE ENCYCLOPEDIA,” by A. L. Dyke. New
16th Edition, covering all the latest developments.
A complete training in every part of automotive
work, and for easy study is divided into a series
of 85 simple instructions. 1,339 pages, 4,400 illus-
trations and diagrams. 6% x 93. Cloth, $6.00,
Flexible, $7.50.

-
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Anderson’s
Auto Set

I.n an automobile set what
need and must have is
SENSlTlVlTY You read
about high-powered home re-
ceivers having a sensitivity of
10 microvolts per meter., Here
is an 8-tube auto set, chassis
7 x 1% x 2% inches, that has
jnst such sensitivity. It brings
in DX through 350,000 watt
locals 10 ke. removed. Did
you ever hear of that before in
an auto set? Volume is high,
without distortion. Push-puli
pentode output. This circuit
was designed and engmeered
by J. E. Anderson and is by
far the best auto set we've
ever heard. Variable mu,
pentode r-f tubes.

Complete kit of parts, in-
cluding remote tuning control,
running board aerial, speaker,
battery box, everything but
tubes which are: two 236, two
237, two 238 and two 239 (auto-
motive 6-volt series). Order
Cat. JE-631 @............$35.00

Set of tubes for car receiver
(Cat. 630-TUK), @.....510.76

SHORT WAVE SWITCHES {

WITCHES of special
precision, positive con-
tact, non-shorting, are
needed for short waves.
These rotary selector
switches are suitable for
moving the stator connec-
tions of tuning condensers
to taps or to separate coils. Single knob
actuates multiple circuits. Knob can'’t slip on
shaft and switch can’t slip on panel.
Single circuit, 4 taps and index. Cat. 4-1-
SW@ ....ocoveneen fereeeeieeis.. 83105
Two circuits, 4 taps and index for each.
Cat. 4-2-SW @ ......covvvvvvennen.....$1.87
Three circuits, 4 taps and index for each
(fewer taps may be used). Cat. 4-3-SW
() . ¥.8 1
These switches may be wused for any purpose where
single, double or triple circuits are to be worked, up to
four different positions, and are sustable for all wave

switching because the shafts are totally insulated. These
are anti-capacity switches of the precision type.

INTERMEDIATE FREQUENCY TRANSFORMERS

OR short wave superheterodyne work 1,800 ke. is the popular intermediate

Cat. FF-1800

frequency, because you ean tune to
modulator and oscillator eircuits, due to the high intermediate frequeacy.
Our 1,800 kc. shislded transformers have large diameter wire, loose coupling for
selectivity and stability, spd Hammarlund’s new superheterodyne condensers
built in, accessible to a screwdriver. Both Dlate and grid circuits are tuned.
BShield is 2% inch diameter, 2% inches bigh. For variable mu tubes. Oll'dsg

below 9 meters without interlocking of

@ . .
Doubly tunad fixed- lnquency tnnllormnr, 1 w 1 ntlo. 1'15 kllocyclol Band
pass filter characteristic. Hammarlund 20-100 mfd. equalizers across primary
and seeondary accessible. Aluminum shield (must be grounded) 2% inches
glameﬁ'cir‘.l_?;b inches high, remonble bottom. Fm nrhble mu tubes. (‘):d'ea
at. 5

Same as directly above, lm '400 'xe. ~ Order Cnt. FE- 400 @ ....... Lo

ROLA DYNAMIC SPEAKERS

Series F, Rola dynamic speakers for single pentode output,
with 1,800 ohm field coil tapped at 300 ohms. Field coil may be
used as B supply choke, with 300 ohm section for 247 bias, if field

is put in negatlve rectifier leg.

7" cone. Cat. RO-18 @ ..oovvverniennnrnireiiiiinnncrnnennnns $4.

Same as above, except that cone diameter is 10.5 inches. Cat.
RO-18:10 @ .evvvivernneiinnnisssnnessnsssecssocsssovacessssasss$5.85

Same as above except that cone diameter is 12 inches. Cat.

RO-18-12 @ .....

Magnavox dynamic 6-mch cone for automoblle sets, 6 volt field

to be connected to car’s storage battery. Speaker fits on fire-
board under the instrument boara. Shielded cable is supplied
with each speaker. Cat. MG-AU

Qutput transformer bullt in.
50

BROADCAST COILS WITH 80-METER TAP

The shielded 80-550 meter coils
bave a side luz (shown at left) and
four identified lugs at bottom. The
side lug is for grid return. The
ground symbol lug 1is the 80-meter

P and B go to antenna and

ground or plate and B plus. For
oscillation B goes to Dlate and P to

to 550 meters, with tap for going down to 80
television, airplane talks, amateur and other interesting
transmission may be heard. An insulated three-deck two-tap
long switch is needed for front panel band shifting. See illus-
tration at right. These coils are wound on 13 inch diameter
and are attached at the factory to aluminum screw bases,
with four identified lugs protruding at bottom and a fifth lug
atxltl mt:ie An aluminum cover (not illustrated) screws over
e base,

for economy of room and also afford good resuits. The
Roland coils are obtainable for broadcast coverage, 200

TAPPED coils are proving very popular, as they make

meters, 80

rimary is wound over the secondary, with insulating

fabrxc etween, and the inductance is kept exactly equal for
all coils by keeping the axial length of the winding identical,
as well as the number of turns. Therefore at top (what looks
like a separate winding), a space is “spun,” as well as at
bottom, to insure such {dentical inductance,

For 80-550 meters, for use with 0.00035 mfd. three gang,
this

order Cat. M-35-C (three coils, three shields at
PriCE) @ .ivverenirineeriensnsenarncosocsssnssoncscsnecnnosss .$2.48

For 0.0005 mfd. order Cat. M-05-C @ ...................582.45
175 kc tuning unit: 3-gang condenser, trimmers, r.f and

GUARANTY RADIO GOODS CO.,

B plus. modulator coil, and special oscillator coil with 700-1000 mmfd.
padding condenscr and 0.6 mmfd. grid-to-grid coupling con-
denser. Padding directions suppli (Cat. 175-TU) @ $6.03

LONG SWITCHES SUPER CONDENSERS

Fine padding condenser, 700-1,000 mmfd.

Three decks, four different poumon- on to be used when i.f is 175 ke.
each deck. Cat. PC-710 @..$ .50

LSW-4-3 @ -...32.95 o ey AL }

jﬁ, Ve Coupling condenser,
Three decks, two s 7 "-".-"'—lu oscillator to
dnﬁerent itions on ‘_ modulator grid, 0.6
w t)(uudCam e I t{ mmc{d , nod egcéuv
c:rcux "‘Qﬂ-—— S winding nee at.
LSW-2-3 @ ....$2.65 . i C6T @ «0euee.$ 28

145 West 45th St.,

Battery Set
15 to 200 Meters

SHORT-WAVE receiver, using two 230 (2-volt)
tubes, re? gBS volts filament battery source
and 90 volts of B battery, The circuit is detector
and one transformer coupled audio stage. This “de-
tector and one step’ has been standard for ten years.
With this circuit reception the world over has
enjoyed and the elated users number into the teeming
thousands. Ranges 15 to 200 meters, using five plug-in
coils. Old-timers know this circuit well. Persons who
have had no experience with short-waves will find
this a most appropriate circuit for a thrllhng begin-
ning. The cireuit can be wired in 134 hours,
PARTS REQUIRED: 4 plug-in coils, $1.50; Ham-
marlund 0.00014 mfd. tuning cond., $1.20; Hammarlund
0.0002 tuning cond., $1.35; three Uj{ ;ocket-, 38c; audio
trans., 70¢c; so,ow ohm leak, 10c; 300 turn honey-
comb, 30c¢; 0.00025 mfd., chps, lSc' 6.5 ohm limiting
resistor for filament circuit, 15c; 20-ohm rheostat,
40c; 20-100 mmid. equalizer, 20c; battery switch, 20c;
6 bind. posts, 30c; bind. post strlp, 10c; vernier dial,
S0c; two knobs, IOc 7 x 10 bakelite panel, $1.28;
7 x 10 baseboard, 25¢
Dc.ﬂgned by Jack Tully.
Complete parts, with blueprint, less tubes, (Cat.
SW-DAF), @ ...evorerrvonensennes T - 3 ()
Two 230 tubes @ total ofuenininins 0000000000 ....51.92

NATIONAL
DRUM DIAL

National Velvet Vernier drum
dial, e H, for Y’ shaft. An
luumatr spring take-up assures
positive drive at all times. Num-
bers are prolected onm a Bround
glass,  Rainbow wheel changes
colors In tuning. Order Cat.
ND-H @ $3.13.

Precision Parts

800 TURN HONEYCOMB coil, total diameter 1% inches;
will tune to 175 ke. with 0.0001 mfd. (or 30-100 mmfd
equalizer). Cat. HC-800 @...cccoveuococancvosnns 80
300 TURN HONEYOOMB eoil, same styls, tunes to 400
ke. with 0.0001 mfd. Also may be used without con-
denser as antenna Input coil, screen and plate choking,
or two used Inductively coupled for evening the ampli-
flcation of t-r-f gets, in untuned stage feeding detector.
Cat. HC-300 (emch) @.......c.ccccneeeinconnsen E
50 TURN HONEYOOMB coll. 1% millihenry, lor lll
short wave purposes. Cat. HC-50 @ $.

1 WATT PIGTAIL RESISTORS. all resistance uluel
Mentton Cat. PGTR and state resistance in ohms there-
BIter. PTICO .........e0isunsnsncsassasscsaorsanes $.I5
5 WATT 2,250 OHRM resistor to drop*marimum B to B
plus 180 volts for plates of r-f tubes in any t-r-f set.
Cat. 5-W.-2 @ A
POTENTIOMETER Py 400 27¢; 5,000 ohms @
95¢; 25,000 ohms $1,25; 50,000 ohms @ $1.3
100.000 ochms @ $1. 26 500,000 ohms @ $1.25.
POTENTIOMETER with a-c switch attached, 10,000
ohms, for varisble mu grid bias as volume control
Cat. POT-8-BW @ .....ccocvevvvrannncnssananes $1.58
WALNUT FINISH, EITHER DORSET OR STANTON
CABINEI' for midget letn cut for 7-inch econe. ’gnt

TWO GANG 0.00035 MFD. straight frequeney line von-
denser. brass plates: long lnuh shaft: nlcke]nd fr’.m‘s5

Shielded. Cat. DJA-85 @.....ccccccvencenvencs
KELFORD 30 henry choke; stmdu up to 100 ma; in
black shield case. Cst. KEL-30 @.............. $1.78

Cat. KEL-15

2.5 VOLT center tapped fll, trans., 8 amperes (will stand
up to five heater tubes, when voltage is 2,25 v). Cat
FLT @ $1.62

KELFORD ls@uenl’! B supply choke; 60 ma; unlhle‘do&

HAMMARLUND 0.0002 mfd. variable condenser, junior
midline; rotation is within 2-inch diameter; tor short
waves, Cat. H-30 @ $1.35
HAMMARLUND 60 mmfd. manual trimming condenser.
Cat. H-80 @ $.79
HAMMARLUND 20 MFD. EQUALIZERS: adjust-
ing screw works in a threaded brass stud, so excess force
cannot damage the unit. Cat. 3-BQ-100 (price fs for
LhE@B) ... vievvvrennsssooaconasrasossasarsssossone $ .60
CHASSIS for mldget. fits in Roland cabinet; chassis is
18% inches wide, 7% inches front to back; flaps fromt
and back 8 inches high; drilled for sockets and speaker
plug and for volume control and switch at front. Cat.
S5-TCH @ .uovvveveeecrovonsoassaronsarsorsassanns $1.75
CHASSIS for 6 tube midget. Cat. 6-TCH @..... $1.75
TWO GANG 0.00035 MFD,. straight frequency line eon-
denser, brass plates; long % inch shaft; nickeled frame.
Cat. DJA-35 @ $1.95
THREE 0.1 MFD. condensers in one shield cage; bhck
lead 18 common; three red leads go lnterchmsenb]:
destination; mounting screw built in. Cat.

MIDGET POWER TRANSFORMER, for five-tube let.
to handle three heater tubes, one 247 and one 280. s(alnlts

MIDGET POWER TRANSFORMER for six-tube set,
to_handle lour hum tubes, one 247 and one 280. Cat.
MPT8 @ ..oovoecencesoasasisncassssnsnsasansns $3.58
8 MFD. WET ELEGTROLYTIG condenser, for inverted
mounting; washer and extn lug provides insulation from
chasgsig g)r circuits with B choke in pegative leg. Cat.

TELEVISION KIT, 80-100 meters, usmz two
stages 235-r-f, 224 power detector, 224 first
a-f, 247 output, 280 rectifier, R-f coils have
nght angle honeycomb chokes with 4.turn
pickup windings. Designed by Edwin Stan-

. nard. Dorset cabinet and Rola speaker in-:
cluded. 110v., 50- 60c Order Cat.
@ ...... i Cereneessas srriessiensess. $18.95

NEW YORK, N. Y.
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