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Latest Midget Hand
Type Mike can be
worn on lapel.

No. 306. List $5.00.

Used for public address

work as  Callophone

System when attached
to your radio.

MILES REPRODUCER CO.
26 E. 22nd St., New York

$6.00 Wilkens UNI-WAVE Converter  $6.00

A custom built sereen grid SW converter covering
30-110 meters. A little wonder on DX. Housed in
Alcoa aluminum cabinet and sent complete with tubes,
ready to use. Wilkens Eng. Co., 241 §. Ilth St.,
Reading, Pa.

NATIONAL
DRUM DIAL

National Velvet Vernler
drum dial, type H, for
14” shaft. An automatic
spring take-up assures
positive drive at all times.
Numbers are projected on
a ground glass. Ra
wheel changes colors iIn
tuning. Modernistic  es-
cutcheon. Order Cat. ND-H
@ $3.13.

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

—SPECIALS—

Five-lead cable, 2 ft. long, with plug to fit a
five-prong (UY) socket. e cable is connected
at the factory so that following wires represent
the respective prongs of the socket: Blue with
white marker—G post of socket; Red-—plate of
socket; Green-—cathode of socket; Yellow—heater
adjoining cathode; Black with yellow marker—
heater adjoining plate. ............... ... Net 65¢

MARCO black bakelite vernier dials. Read 0-100
with a supplementary scale reading 0-10 between
figures on large scale. Takes a 14" shaft...Net 50c

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

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

Try - Mo Radio’s Sensational
Speaker Sale

Y FARRAND
INDUCTOR
DYNAMIC

The Farrand In.
Juetor Dynamie is
the only speaker
of its kina that
can he used equal-
§ 1y well cn battery,
| A.C. or D.C. sets.
You will be amazed
at the tone quality
of this speaker.
Matehed for power
tube. Siate type
of power tubs when
ordering.

9’ Speaker. $5.95
10 Speaker, $6.85
ALL IN ORIGINAL FACTORY S8EALED
CARTONS
B. B. L. Magnetic Chassig..........c........ $3.25

B. B. L. 12-inct. Magnetie Chassis.
Baldwin D. (.‘é Mia D.

{idget
Baldwin A. C.........
Jensen D. C. Midget Dynamie, 2500 ohms.

Jensen A. C. Midget Dynamic............... 7.95
Oxford D. C. Midget Dynamic..... 3.25
Peerless 12-ineh A. C. Super Dynamic. . 10.95

ola

. C. 3.95
R.C. A A C 108.. 9.50
Rola . C. Midget Dynamle, All Types. 4.25
R. C. A. Magnetic Chassls........... . 2.25
R.C.A., 100-B Speaker.. . 3.95
Viector A. C. Dynamie. .. 8.95
Victor D. C. Dynamie€...........covivnn..us 3.95

Test Leads

A pair of test leads which
are indispensable to the
serviceman.

Your Price 35¢

A heavier type with
needle pointed tips which
list for $2.50.

Your Price 59¢

TRY-MO RADIO CORPORATION
177 Greenwich St. (near Cortlandt)
New York City

Quick-Action
Classified

Advertisements

7¢ a Word — $1.00 Minimum
Cash With Order

SERVICEMEN, MAKE THIS A FAIRWAY
CHRISTMAS! Co-operate with us; feature Fair-
‘way Silver Polish. Retails 50¢; price to you for
the asking. Ryber Mig. Co., Room 1114, 1700
Walnut St., Philadelphia, Pa.

Dubflier Micom fixed condensers, type 041, are
available at following capacities and

Fixed Condensers

PRINTING: 10006 BUSINESS CARDS, with Card
Case, $1.50 postpaid. Other printing reasonable.
MILLER, Printer, Narberth, Pa.

SHORT WAVE BLUEPRINTS. Send 25¢ (coin)
for five blueprints which give real D.X. results.
Super Engineering Laboratories, 1313 - 40th St.,
Brooklyn, N. Y.

LARGEST HOUND KENNELS
Quality Hunting Dogs, Sold Cheap,

Tria! allowed: Literature Free. Dixie Kennels,

Inc.. B-6@ Herrick. Minnia

SONG POEM OR MELODY WRITERS! I offer

you outstanding proposition. Hibbeler, D67A, 2104

IKeystone, Chicago.

WORLD’S
OFFERS:

HANDY 4 FT. FLEXIBLE TEST-CORDS WITH
UNIVERSAL CLIPS—25c postpaid. Five for $1.00.
Tele-Dyne Electrical Laboratory, 2935 Walnut
Street, Chicago, IlL

853 PAGES,
1,800 DIAGRAMS
IN RIDER’S NEW
6-LB. MANUAL

HE most complete service man’s manual is

I “The Perpetual Trouble Shooter’s Manual,”
by John F. Rider, published during 1931, and

full of real information. Wiring  diagrams
of ALL popular commercial receivers and kit sets
Also contains a course

> |

BLUEPRINTS

627 Five-tube tuned radio frequency,
* A.C operated; covers 200 to 550
meters (broadcast band), with optional ad-
ditional coverage from 80 to 204 meters,
for police calls, television, airplane, ama-
teurs, etc. Variable mu and pentode tubes.
Order BP-627 @ 25¢
628_B Six-tube short-wave set, A-C
® operated; 15 to 200 meters; no

plug-in coils. Intermediate frequency, 1,
ke. Variable mu and pentode tubes. Order
BP-628-B
629 Six-tube auto set, using automo-
® tive tubes, with pentode push-pull
output. Order BP-629 @................. 25¢

RADIO WORLD

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

ggg;. mfo. ;8: ot from 1922 to 1931, incluLlAi)ze. Alsc 2 H

. ’ in trouble shooting. se leaf pages, 8% x 117,
'ggggb mtd lIg: a|£(l:|..||.," ,.:&:‘;“‘::: bound. 853 pages; index and advertisements on
oo1 .. J..120 money bask It st additional pages. Order Cat. RM-31, and remit
0016 .. . 128 satisfed withis fve §4.50. We will them pay postage. (Shipping
(B ogaacoogooaco weight. 6 lbs.) Ten-day money-back guarantee.

d 18e days.
GUARANTY RADIO GOODS CO.

143 West 45th St., New York, N. Y RADIO WORLD

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

FOR THAT BOY—OR MAN—AT CHRISTMAS TIME!

not have us send him RADIO WORLD for the coming year so that he can keep
abre\:xvs}:yof all that is going on in radio? Besides, every week RADIO WORLD will carry him a
message that suggests your thoughtfulness.
Also, on receipt of your $6, we shall take pleasure, if you wish, in sending him a special
letter to the effect that you have requested us to put his name on our subscription list for 53
issues, as a holiday gift.

NEW BOOK

SERVICING SUPERHETERODYNES
By John F. Rider

a NEW book offered to the radio service
man. Here is the superheterodyne service
information vou have been awaiting for a
long time. Everything you want to know
and need to know about servicing super-
heterodynes at a profit.

Principles of operation—Explanation of the
different commercial circuits—Breakdown of
the superheterodyne receiver sections—
Troubles in superheterodynes—Servicing su-
perhets—Application of set analyzers—oscilla-
tors—adjustment of trimmer and tuning con-
densers—Peculiarities in superhets—Design of
IF and RF oscillator. . . Sold with Money-
Back Guarantee.

r===<-=='- COUPON -"=—-=--=~"

RADIO TREATISE CO., Inc.
1440 Broadway, N. Y. City

Here s $1.00. Send_ Rider's °‘Servicing Super-
heterodynes’’ postpaid. It is understood that if I am
not satisfied with this book, and I return it in good
condition within 10 davs, you will refund my money.

Dept. RW

Subscription Dept.,, RADIO WORLD, 145 West 45th St., New York City
for the

Two = One

Geot a FREE one-year subscription for any ONE of these magaxines:

O RADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW (monthly, 12 issues)

POPULAR MECHANICS AND SCIENCE AND INVENTION (combined) (monthly, 12 issues).
B POPULAR SCIENCE MONTHLY .

0 RADIO INDEX (monthly, 12 issues), stations, programs, etc.
RADIO (monthly, 12 issues; exclusively trade magazine).
B MODERN RADIO (monthly).
] 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).
3 BOYS’ LIFE (monthly, 12 issues; popular magazine).

Select any one of these magazines and get it FREE for an entire year by sending in a year’s sub-
scription for RADIO WORLD at the regular price, $6.00. Cash in nmow on_ this opportunity to get
RADIO WORLD WEEKLY, 52 weeks at the standard price for such subscription, plus a full year’s
subscription for any ONE of the other enumerated magazines FREE! Put a cross in the square next
to the magazine of your choice, in the above list, fill out the coupon below, and mail $ chcek,
money 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.....coeeieanens 0000000a0000000000000000000T000080a DOUBLE
e VALUE!

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

at beginning of this sentence. | . i .
0 If renewing_ an existing or expiring aubscription for other magazine, please put a cross in square

at the beginning of this sentence.
RADIO WORLD, 145 West 45th Street, New York. (Just East of Broadway)
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A weekly Paper Published by Hennessy
Radio  Publications Corporation, from

o . Publication Office, 145 West 43th Street,
Tog3 e e Soordcsiins maver, March. Technical Accuracy Second to None New Vork, N. V.
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New Tube Announced

239 Is R-F Pentode of Automotive Series

I [ & ] I
MUTUAL CONDUCTANCE (3m)-MICROMHOS
AMPLIFICATION FACTOR (/A4)

NN
i mmam;
[T
—10
CONTROL GRID VOLTS

FIG. |

Characteristic curves for the first standard pentode r-f

amplifier tube to be placed on the American market, the 239.

It is also a variable mu tube and even may be used as a first
detector in superheterodynes.

HE first radio frequency pentode of standard type ever to

come into the American market has just been announced. It

is a variable mu tube of the automotive series, suitable also for
operation from d-c electric lines. It is the 239.

This new tube incorporates a number of new design features
which make it particularly suitable for use in future circuits.

The 239 is recommended for use as a radio frequency amplifier,
intermediate frequency amplifier, and superheterodyne first detector.
It is very effective in reducing cross modulation and modulation
distortion over the usual range of received signals. Its design, like
that of the 235, is such as to permit easy control of a large range

HEATER
e
=1 = =
CATHODE = = _— PLATE
2 —
= = —
/
HEATER| GRID }SUPPRESSOR
HIGH VOLTAGE SCREEN
FIG. 2

Diagraminatic view of the element arrangement of the 239.
The element marked “grid” is also known as the control grid.

of signal voltages without the use of special local-distance controls,
This super-tontrol characteristic makes the tube uniquely suitable
for use in receivers designed for automatic volume control.

Why It is a Pentode

This new tube is a tive electrode design, hence the name pentode.
In addition to the usual cathode, control grid, screen, and plate
elements, a liith element, called the suppressor, is placed hetween
the screen and the plate. This suppressor is connected within the
tube to the cathode and effectively eliminates the secondary emission
effects which otherwise limit the voltage swing permissible in screen
grid tubes if operated with a low plate voltage, that is, at a plate
voltage approximately equal to the screen voltage. The suppressor
in this new radio-frequency pentode therefore makes possible the
operation of this new type of tube with excellent results where the
plate voltage available is limited, as for example in sets designed
for operation on 110 voit d-c.

The use of the suppressor makes possible further advantages tend-
ing toward better set performance, since the fifth element permits
of greater flexibility in obtaining a high mutual conductance and a
high plate resistance, even though the tube may be operated at a
low supply voltage.

Allows for Heater Voltage Variation

The 239 utilizes a coated cathode of the heater type designed for
direct current operation. Owing to the special cathode construc-
tion, the heater voltage may vary during the charge and discharge
cvcles of the automobile storage battery without affecting seriously
the performance or service of this tube.

No resistor in the heater circuit is required for operation from
a six volt battery,

For operation in receivers designed for direct current power lines
the heaters of two or more of these tubes may be connected in series.
Since the current rating of this tube is the same as the 236, 237,
and 238, that is, 0.3 ampere, any heater combination of these tubes

(Continued on next page)
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Pentode R-F in A-C Set

Series Heaters Enable Use of 20 Volt

Transpower
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Using the new pentode r-f tubes in an a-c operated circuit, one may develop greater gain, while the heater voltage is
economically supplied from the secondary of a 20 wolt transformer, the heaters of course being in series. Therefore the
detector tube is also of the automotive series.

(Continued from preceding page)
in series is practical, provided that the current is adjusted to the
proper value.
This new tube is not interchangeable with any other type of

vacuum tube.
Set for A-C Operation

The enticing thing about the tube, of course, is the fact that
it is a pentode, and that it therefore has an accelerator grid.
This is important as lifting the amplification factor, it being
750 at most, a value that may be at least approximated in prac-
tice, because of the prevention of secondary emission.

When the cathode emits electrons some of them strike the
plate and bound back and therefore constitute a retarding influ-
ence on the new crop of electrons that is about to bombard
the plate. The accelerator speeds on the electrons, or, to put

Tentative Rating and Characteristics
of the New 239 Valve

The preliminary rating and characteristics of the RCA-239 and
the Cunningham C-239 are as follows, while the tubes of other manu-
facturers will have about the same characteristics:

Heater Voltage 6.3 Volts D-C
Heater Current 0.3 Amperes
Plate Voltage 90* 135 180 Volts Maximum
Screen Voltage, Maximum 90* 90 90 Volts
Grid Voltage, Variahle -3* -3 -3 Volts Minimum
Plate Current 4.4 4.4 4.5 Milliamperes
Screen Current 1.3 1.2 1.2 Milliamperes
Plate Resistance 375000 540000 750000 Ohms
Amplification Factor 36C 530 750
Mutual Conductance 960 930 1000 Micromhos
Mutual Conductance at { -30 volts bias 10 10 10 Micromhos

—40 volts bias very small, but not zero

Interelectrode Capacitances

Effective Grid-Plate Capacitance 0.007 uuf. Maximum

Input Capacitance 4 uuf.
Output Capacitance 10 uuf.
Overall Dimensions
Length 4 3/16”—4 11/16”
Diameter 19/16”
Cap 0.346""—0.369”
Bulb S-12
Base Small 5 Prong

*Recommended values for use in receivers designed for 110-volt d-c operation.

the same thing differently, the extra grid is a suppressor grid in
that it suppresses the secondary emission.

The fact that the tube is a variable mu tube, while important,
is secondary in point of interest, as we are familiar with variable
mu tubes, but the pentode as an r-f amplifier of standard make
is something new. An r-f pentode was put on the market
nearly two years ago by a manufacturer then an independent,
but the market was not ripe for it.

Although the tube is primarily intended for automotive use,
or for d-c electric operation, it can be used in a-c sets as well,
as Fig. 3 shows a diagram for this purpose.

Heaters in Series

About the most economical method of supplying the heater
voltages, in the absence of a 6.3 volt winding, would be to get
a 20 volt transformer, such as it used for loudspeaker dynamic
rectifier supply, and which can be bought for less than $1.
Then the heaters of the two 239 r-f tubes, as well as the heater
of the 236 detector, are connected in series across the secondary,
the voltage across each heater being 6.7 volts. This is all right,
as when the automotive tubes were first announced it was said
that up to 7.5 volts a-c could be put on the heaters, as they
are not critical.

The circuit follows the design of standard midget five tube
a-c sets and has the volume control as a voltage alterent in the
cathode return of the two r-f tubes. The minimum bias require-
ment of 3 volts is afforded by the 300 ohm resistor, as the cur-
rent will be 11.4 ma through it when the volume control is at
zero, and 260 ohms would give that voltage.

The requirement that must be watched carefully is the plate
voltage. This is not as high as for other tubes used in a-c sets.
Therefore a resistor is used to drop the maxumum B voltage
to 180 volts. If the d-c output of the rectifier on load is 275
volts, then about 180 volts will result if the series resistor is
8,300 ohms, though 10,000 ohms is more easily obtainable and
may be used as shown. The rating of this resistor should be
5 watts or more. The half watt and one watt resistors will
burn out.

Fxcept for the extra filament transformer and the 10,000 ohm
resistor the circuit is substantially the same as that on which
the Blueprint No. 627 is based, and therefore it is quite prac-
tical to use that blueprint, and the same layout, adding the
transformer where there is room underneath, at the middle of
the chassis, and making the slight wiring and parts changes
necessary.
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Bias from D-C Dynamic
How to Use Untapped Field As If It Were Tapped
By Capt. Peter V. O’Rourke

HE use oi the B supply choke in the negative leg of the

rectifier, especially when the field coil of a dynamic

speaker is used as the B choke, has become very popular.
Standard midget receivers, as well as some large sets, use this
method.

In most instances the field coil is tapped, so that it is neces-
sary only to bring the grid return of the pentode or other
output tube to the tap. Of course the field coil has to be tapped
for the specific purpose intended. If a single output pentode
(247) is used, then it is customary to have an 1,800 ohm field
coil, withh a tap at 300 ohms. Since all the B voltage used by
the set flows through the field coil, and since the pentode bias
is 16.5 volts, the coil is designed for a set drawing 55 milli-
amperes (16.5 divided by 300). This is a typical five tube
midget, including rectifier, hut since r-f tubes, if added, would
account for only 5 ma each, or resistance coupled audio tubes for
less than 1 ma each, two or three more tubes can be used
without seriously upsetting the voltage requirements. Thus such
a field coil is good for a five, six and a seven tube sct.

When There Is No Tap

The placement of the choke in the negative return of the
rectifier and the connection of the power tube’s grid return to a
tap thereon results in audio regeneration. Therefore consider-
able gain is obtainable from the pentode alone, and no other
audio tube need be used, provided there are two stages of t-r-f
and a tuned detector, with large primaries. Such a circuit is
covered by Blueprint No. 627, an extremely sensitive five tube
receiver.

In that circuit, as well as in other hookups, a resistor capacity
filter is used, intercepting the grid return of the power tube, to
prevent hum from backing into the tube.

Many persons, however, have so-called d-¢ dynamics, which
means that the field is excited from the B supply of the receiver,
but there is no tap on the field coil used as B choke. Neverthe-
less the owners of such dynamics would like to build circuits
that call for a tapped dynamic field coil, and the method of
utilizing the untapped field is shown in Fig. 1. Instead of the
voltage being divided by the choke itself, two resistors arc placed
across the total voltage drop in the choke, and the grid return
is made to the juncturc of these two resistors. This method is
just as good as the tapped coil method, except that it develops
a little hum, so the resistor-capacity filter has to be of larger
proportions, principally in regard to the condenser. So instead
of 0.1 mfd. or 0.25 mfd. or some such capacity, 1 mfid. is used,
as shown in the diagram.

Current Drawn

The two resistors should be of high resistance, so that little
current will flow through them. In that way very inexpensive
resistors may be used, like pigtail grid leaks, and there will be
little reduction of the choking effect. If the resistors were
relatively large, say only a few times greater than the resistance
value of the choke itself, too much unchoked current would be
passed along. Since the larger condenser (1 mfd.) gets rid of
the little hum, no further attention need be paid to this con-
sideration.

The total amount of B current flowing should be known. If
it is not known it may be estimated. A five tube set, including
rectifier (only fourtubes affect the B drain), if using a 247
output, draws 55 ma, as stated; a six tube set 60 ma, if the
extra tube is r-f; a six tube set 56 ma, if the extra tube is
resistance audio; a seven tube set 61 ma, if the two extra tubes
are, one for r-f, the other for resistance a-f.

The resistance of the field coil always is known, since it is
marked right on the speaker, so either by the current measure-
ment method, or by the approximation given in the figures just
stated, the voltage drop across the coil can be computed. It is
the resistance in ohms multiplied by the current in amperes.
All that is necessary is to express milliamperes in terms of am-
peres, that is, 55 ma would be 0.055 ampere.

Let us take the case of a field coil of 2,500 ohms resistance,
at 55 ma. The drop across the field coil would be 137.5 volts.
We desire to use only 16.5 volts. The ratio of 16.5 to 137.5 is
approximately 1 to 8, therefore since the filament center of
the pentode is grounded—and please note that B minus is not
grounded—any connection to a point other than ground must
be negative in respect to ground, since ground is the positive
side of the voltage drop in the choke. Therefore we choose the
two resistors, Rl and R2 accordingly, being careful to place
the smaller value with one terminal to ground and the larger
value with one terminal to B minus connection, shown at right
in Fig. 1 above.

247

IE 30

—KH B+
8MFD! i)
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FIG. |
How to use a d-c dynamic speaker in a circuil that calls
for a tapped field coil, and provide bias for the output tube.
R1 and R2 are two high vavle resistors apportioned accord-
ing 1o the value of the voltage drop across an untapped field
coil and the negative bias desired.

It is not always a simple matter to get precisely the correct
proportion in commercial values of resistors. Suppose we
select 100,000 ohms for R1. Then where are we to get a resistor
of 800,000 ohms? However, by using higher values of resistors
we can usually attain the desired proportion, or a good approxi-
mation thereof, and besides will be reducing still further the
direct current, which 1is entirely bleeder, through the two
resistors. Let us select 0.25 meg. (250000 ohms) for the lower
value R1. Then the higher value, R2, should be 2,000,000 ohms.
These two values are easily obtained.

Bias Not Very Critical

If the choke coil has a resistance of of 1,250 ohms, then the
voltage drop is one-half of 137.5, since the resistance is half,
hence 68.75 volts, and the proportion is one-half, that is | to 4,
instead of 1 to 8.

There is nothing very critical about the bias, and it may
even be up to 20 volts. Around 20 volts bias is used in many
commercial receivers.

When the two resistors are selected, add their values. In a
previous instance the total was 2,250.000 ohms. The voltage
drop was 137.5 volts. Therefore the current. through the resis-
tors (the voltage in volts divided by the resistance in ohms,
or 137.5 divided by 2,250,000) was 0.00006 ampere, or 60 micro-
amperes. This current is entirelvy too small to enable direct
measurement of the bias voltage by using any meter vou may
have, except an electrostatic voltmeter or a vacuum tube volt-
meter, across the smaller biasing resistor. Hence the bias test
is made on the basis of measuring the applied plate voltage (B
plus to ground or, accelerator grid to ground) and reading the
plate current in the pentode, which for about 265 volts should
be around 32 milliamperes.

It is well, however, to keep the total value of the two resistors
around or over the megohm mark, to keep the bleeder current
down.

While very little bleeder current flows through the biasing
resistor, the signal current in the grid circuit flows through the
biasing section (R1), hence if R1 is relatively large in respect
to the grid leak itself or the resistor of the filter, or both (these
two marked 0.5 meg. in diagram), then Rl is a series part of
the audio coupling. For that reason Rl may be used also as
part of an additional filter, by putting in another condenser, CI,
this one from the low end of the other filter resistor to ground.
It may be 1 mfd. also.

The condenser at top, leading to grid, is the stopping con-
denser, the other side of which goes to detector plate or to
plate of an audio tube, if there are more than one stage of
audio. The center tapped resistor across the pentode filament
need not be used if the 2.5 volt winding of vour power trans-

(Continued on next page)
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Car Set Installation

Instrument Board Unmolested — Compactness Essential
By Edwin Stannard

REMOTE
CONTROL

RECEIVER
SPEARKER

‘A" BATTERY
UNDER FLOORBOARD
ON OTHER SIDE

‘8" BATTERY
80X

FIG. |

A method of installing a radio set in an automobile without
“cutting up the car” in any way. The set is mounted with
four screws on the bulkhead under the cowl, the speaker is
next to the set, while the remote control is on the steering
post. .1 B battery box goes underneath the floorboard

ANY persons who have an automobile would like to have
1 a radio receiver in it, but are deterred by the possibility

that the instrument board will be cut up and possibly be
ugly after the job is finished. While automobiles with radios
built in do have instrument board access, this of course is
done neatly and easily as part of the construction of the car.
But when one has a radioless car, the problem of not doing any
injury to the car has to be met.

The circuit has nothing to do with this problem. The con-
sideration is purely mechanical. Therefore one has to decide
where the set, the tuning control and the B batteries shall be.
Of course, the storage A battery is on the car, and all one
need to do is make connections thereto.

The first requirement is that the set itself be small, and as
six tubes must be used for sensitivity, the mechanical problem
is partly solved by compactness. A steel box shield 9 inches
wide, 6 inches front to back, and 734 inches high was found,
on the basis of measurements taken in many cars, to constitute
an excellent size, so that the set could be fastened to the bulk-
head under the cowl, and elevated sufficiently not to interfere
with the feet of the assistant driver at the chief’s right.

How About the Austin?

The box fits nicely in this manner even in the new and old
Fords, in the Chevrolets, Pontiacs and other small cars, though
no test was made on the Austin.

When the set is housed in so small a box shield the problem
is essentially solved if remote control tuning is introduced.
The attachment of the box to the bulkhead is easily done by
using “self-starting” screws, four of which are required.

How high to elevate the set from the floorboard is a matter
of choice. In virtually all cars there is a slant of the flooring
behind the bulkhead, so any height should be measured from
the highest floor point. However, between the back of the

instrument board and the bulkhead there is room in all the
standard_cars, small ones included, for the box of specified
size, soO Fig. 1 shows the set mounted almost as high up as it
will go. To the left of the set is the speaker, a dynamic with
its field excited by the 6 volt storage battery. The drain is
about half an ampere. The push-pull output transformer is
built into the speaker and is matched for pentode output.

Now.Y there is scarcely a handier place to put the tuning,
switching and volume controlling mechanisms than on the
steering post. Fortunately, a remote control device is ob-
tainable that has the dial, dial light, volume control and on-off
key switch for the set built into it compactly, with a clamp
for attachment to the steering post, and a fuse holder and fuse
at the side. Fig. 2 shows the chassis shield, B battery box and
the remote control.

Details on Three Cables

Two screws are tightened down and the clamping is completed.

The B battery problem still has to be solved. It is most
practical to make a box of just the right size to contain three
45 volt B batteries. Then the B battery box can be screwed
ux}dcrneath the left-hand side of the floorboard, about parallel
with the position of the A battery, which is commonly located
on the right-hand side, under the floorboard.

The cabling is as follows:

(1)—A four lead shielded battery cable with no plug at either
end, used for connecting to the A minus, A plus, B plus 67.5
and B plus 135 volts. B minus and A minus are interconnected
direct between batteries.

(2)—A five lead speaker cable, with a five prong plug at one
end, the free leads at the other end soldered by the builder to
the five posts on the terminal strip of the speaker. The plug
goes into the UY socket marked “SPK.” The connections
establish contact for the plates of the push-pull tubes, B plus
135 volts and the 6 volts of the storage battery (through the
set) for field coil excitation.

(3)—A five lead remote control cable, marked VC on Blue-
print No. 629, which connects to the A voltages and to two
points (extremes) of the volume control potentiometer. One
extreme is the aerial connection also, which may be made at
the control on the steering post. The fifth connection is a
“spare” and is used for interconnecting A plus battery cable
and A plus of the tube sockets.

Circuit Shown in Fig. 3

A special auto aerial may be placed over the top, under the
car chassis or under the running board.

As for the circuit, Fig. 3, this consists of two stages of
tuned radio frequency amplification, using the new 239 variable
mu pentode r-f tubes, 236 tuned detector (thus three screen
grid tubes), 237 first audio and 238 (pentorde) push-pull output.
The r-f tubes may be 236 screen grid, if you have tubes already,
otherwise use 239. The circuit was designed by J. E. Anderson
and is covered by Blueprint No. 639, which 1s full scale and
gives all constructional and dimensioned data, except coil wind-
ing. The coils may consist of 30 turn primaries (No. 32, enamel
or silk) wound over 127 times (No. 32 enamel), on 1 inch
diameter, encased in shields, or 300 turn r-f chokes may be used
as primaries inside the secondaries. These shielded coils are
T1, T2 and T3. (Continued on page 8)

Speaker Plug Connections for A-C Sets

(Continted from preceding page) )
former has a center tap. Probably the same 2.5 volt winding is
used for pentode and all the heater tubes of the receiver. That
is quite proper, as it merely gives the heaters a positive bias
equal to the negative bias on the pentode, or 16.5 volts, wh_1ch
is well within the approved limits, as much as 50 volts having
been common, when 245 tubes were in vogue.

The center tapped resistor should have a low value, total not
exceeding 30 ohms, and may be as low as 10 ohms or so.

In the preceding part of the circuit (not shown), grid returns
of r-f, detector and preliminary audio tubes would be made to
ground, through biasing resistors in cathode legs, just the same
as if the choke were in the positive leg.

The filter capacities of the B supply are shown as 8 mfd. each
and are situated, one from B minus to B plus maximum, the
other from ground to B plus maximum. Llectrolytic condensers
are commonly used.

Therefore the caps of these condensers are interconnected
(anodes), but the cases have different potentials, 137.5 volts

apart in one instance, as we have found. The condenser on
the grounded side of course has its case grounded, but the con-
denser next to the rectifier has its case insulated. For this pur-
pose two insulating washers are furnished, the metal chassis
(if such is used) being sandwiched between the insulators, and
a special removable lug provided so as to pick up the otherwise
unconnected case. This lug goes to B minus.

In building a set it is customary to use a tube socket as a
receptacle for the so-called speaker plug. For the untapped
choke coil a four spring socket (UX) may be used, as there
are only four leads from the speaker: plate of pentode, B plus
maximum, B minus and ground. For the tapped coil there are
five connections, plate of pentode, B plus, B minus, tap and
ground. A good method is to use the heaters of the receptacle
socket interchangeably for plate and B plus; plate of socket as
ground; cathode of socket as B minus; grid of socket as tap.
I'or the UX socket condition, filaments would be used as plate
%f pentode and B plus maximum, plate as ground and grid as
> minus.
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FIG. 2

Detail of the steel box shield into which the set chassis- fits is shown at top. A clamp cover goes in front and passes two
UY plugs (speaker and remote control cables) as well as the thin control cable for the tuning condenser shaft.  The bat-
‘ ery box and remote control are depicted at bottom.
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Aerial Problems
in Auto Sets

(Continued from page 6)
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Aerial facilities are at a premium in automobile installations. One
desires as much pickup as possible, and it is not possible to get a
great deal.

Undoubtedly the best solution is to string an aerial across the top,
elevated 1 foot or more, and bring down the lead-in straight at the
front. The car chassis will serve suitably as ground.

Some of course will object to this replacement of the aerial,
because the appearance of the car is not improved, and the fact
may be brought home by some skirted sharer of one’s worldly
possessions.

Lacking the aerial as described, one may use an upright wire at
front, with lead-in taken from the top, giving the general appear-
ance of an incompleted figure 4.

Loop Effect

The reason for stressing the lead-in position and the horizontal
aerial is to avoid any loop effect. Suppose one had a horizontal
aerial over the top, brought the lead-in down at rear, under the
floorboard, to the front, then up to the set. This would be a U-
shaped aerial, really a loop. Then you would have the same effects
as obtained when you are using a regular loop. Directional effects
would be strong and when you turned a corner either the station
would be tuned out or the volume would decline considerably.

This condition is generally called “fading,” although of course
it is not fading, but is due exclusively to the directional effect of
the actual loop aerial. Fading concerns the dilterence in phase or
time of arrival between the ground wave and the sky wave, due to
the reflection of the sky wave back to earth by the Kennelly-
Heaviside layer.

ot e ——— e ———————

5+67gv.
B8+ 135 V.

=]

] .

Coil Suggestions

Large primaries should be used on automobile receivers, because
the sensitivity of tuned radio frequency receivers is least at the
higher wavelengths, and the short antennna also has least field
strength at these waves.

Sometimes the primaries consist of radio frequency choke coils
that fit inside the secondary form, and are honeycomb coils of
about 300 turns. This opens the possibility also of tuning the pri-
maries to some high wavelength, preferably just outside the broad-
cast band, which tends to compensate for the receiver’s sensitivity
characteristic that rises sharply with frequency.

The automobile set has been slow in gaining popularity, but
since the improvement of receivers for this purpose, and the intro-
duction of methods of installation that do not ruin the appearance
or require cutting up the instrument board, interest has increased
greatly.

It is estimated there are 50,000 auto sets in use, contituting a
small percentage of the number of cars, but no doubt this will
increase, especially now that receivers with 239 multi-mu pentode
r-f amplifiers are possible. The sensitivity will be much greater
than formerly, hence the results and enjoyment will be greater.

FIG. 3
The new variable mu pentode r-f tubes are used as amplifiers, while therc are screen grid power detection and two stages of audio, the last push-pull pentode.
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REMOTE CONTROL UNIT

0.
MFD.

‘O3 s2°0

\
\

.00035
(oeT) MFD.
236

LIST OF PARTS

Coils

T1, T2, T3, one set of three-shielded automobile R-F trans-
formers for 0.00035 mfd. tuning condenser.

One push-pull input transformer.

Condensers
One 3-gang 0.00035 mfd. tuning condenser, trimmers built-in.
One 0.00035 mfd. fixed condenser.
One 0.01 mfd. fixed condenser.
One 0.25 mfd. fixed condenser.
Three 0.1 mfd. fixed condenser in one shield case.
Resistors
Five resistors, viz: One 150 ohms, one 300 ohms, one .03 meg
(30,000 ohms), one 0.25 meg. and one 0.5 meg.
[5,000 orm potentiometer is in remote control]

Miscellaneous Other Parts and Accessories

Eight UY sockets; six marked for tubes, two for plugs.

Five grid clips.

Dynamic speaker with 6 volt field and cable.

One special auto aerial to go over top, under auto chassis or
running board.

One chassis, one chassis box/ with shelves, one box front and one
battery box. . )
Special remote control unit, containing potentiometer, tuning

dial, pilot bracket, lamp and switch.
One 4-wire shielded battery cable, 8 feet long.
Seven spark suppressers and one mfd. condenser.
One 5-prong plug for speaker.
Four 6/44 Parker screws.

(1sTRE)
239

CONNECT ANT. TO
REMOTE CONTROL POT.
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The “Scotch” Converter

It Can Be Built

"
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for Less than $10

By Ralph C. Cross
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HE 237 tube lends itself admirably to use in a short wave
converter, since the general purpose tube is well adapted
to modulation, serves well as B supply rectifier and
moreover is a fine oscillator. In fact, for such a circuit there
would be no advantage whatsoever in using screen grid tubes.
Would a screen grid tube make a better oscillator, a better
B supply rectifier, or a better modulator in view of the output
coupling necessity? It would not. Therefore no advantage
whatsoever would be served by using a screen grid tube in
any one of these positions, and no purposes of economy
prompted the selection of the tubes, despite my Scotch ancestry.
Their functioning is at par, and moreover the current drain
is so very low that the outfit does not cost more than one-tenth
of a cent an hour to run, anyvwhere in the United States. That
is at the rate of 10c per Kilowatt hour, and the rate is less
than that nearly everywhere, and in some sections of the
country is being lowered from recent levels. So you can listen
on short waves from far and near, all night long, if vou desire,
and still run up vour juice bill less than one cent!

Changes Made

The circuit is similar to one discussed before, but the changes
introduced are as follows: the single output choke coil has
an equalizing condenser across it, so that there may be some
tuning in this circuit and there is no resistor in this circuit:
there is no series condenser in the antenna circuit, but instead
a larger capacity condenser is in series with the external
ground; the grid continuation method is used in the coil system,
instead of the shorting out turns for higher frequencies.

The circuit as previously presented, in the August 29th issue.
has been very successful, and users report the reception of
the most remote foreign countries and the smallest powered
stations, all over the earth. and the shorting coil method
was used. After 42 hours of laboratory testing and comparison
it has been found that the present “edition” is a little more
sensitive, due particularly to the tuning of the output, which
also gets rid of direct reception of broadcast stations, to a large
extent. The rest of the changes are of small hut actual help.
and the circuit as published now is recommended to be used,
even though it is admitted that the improvement is not enormous.

Works on All Types of Sets

The circuit offers an excellent opportunity for the con-
struction of a converter that will work on all types of sets,
including superheterodynes. because the output coupling is such
that it feeds well info the antenna systems used in supers,
providing for good results on any intermediate frequencv, thus
including tuned radio frequency sets as among those with
which the converter well may be used.

It should be noted that there is no essential difference

between one type of set and another, so far as the signal is
concerned, and that if the a converter will pick up a signal,
even if there must be mixing in the converter, and again more
mixing in the superheterodyne, the output of the converter
still is subjected to whatever sensitivity the receiver has, and
therefore results should be good. Poor coupling methods, par-
ticularly the use of screen grid output tubes, which do not
present a suitable impedance to any type of antenna load found
m sets, account for the failure of some converters to work
well on some sets. Persons will report that a converter worked
well on a set in a friend’s home but in the owner’s home (using
a different set) the same converter did not work. The present
design does not depend so much on the sensitivity of the
receiver to solve the problem, but itself delivers a good voltage
to the input of the set.

IndependenHy Tuned Circuits

This fact arises from the use of two tuned

) the
(Continued on next page)

circuits,

LIST OF PARTS
Coils

Two coils, one for modulator, one for oscillator; two windings
on modulator coil, three windings on oscillator coil.

One 300 turn honeycomb coil.

One 20 volt transformer.

One 15 henry B supply choke coil.

Condensers

Two 0.00035 mfd. tuning condensers.

Three 0.00025 mfd. fixed condensers (one with grid clips).
Two 8 mfd. condensers, with mounting nut and lug for each.
One Hammarlund equalizer, 20-100 mmfd.

One 0.0015 mfd. fixed condenser.

Resistors

One 5 meg. grid leak.
One 1,200 ohm fixed resistor.

Miscellancous Parts and Accessories

One a-c cable and male plug.

Three leads for external connection (ant., gnd., output).

One 10x8x3 inch cabinet.

One a-c toggle switch.

Hardware: two dozen 6/32 machine screws, two dozen nuts,
two dozen  screws; one machine screw 2 inches long;
two threaded bushings.

Two flexible leads, tipped at both extremes.
Two dials.
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High Sensitivity from

Independent Tuning, Plus Output Tun

(Continued from preceding page)

avoidance of use of an untuned stage in or ahead of modulator,
and to the independence of the tuning. It is all right to put
in a gang condenser when the intermediate frequency is fixed,
as where a stage of i-f is built in (which is not done here) but
any such system forecloses one from choice of an intermediate
frequency. An i-f stage, of course, adds considerable gain,
probably around 100, so even if a set is not very sensitive at
the compulsory intermediate frequency, the i-f stage makes up
for it. There are some very excellent converters of this
built-in-stage type, and they are very good, particularly one
of them (National’s) but in the present instance the circuit
is necessarily confined to greater simplicity of construction, and
is offered as one that can be built of parts costing not in
excess of $10. Any intermediate frequency may be used—
from 30 kc to 1,600 ke.

Coil Method

The grid continuation method of coil switching simply consists
of conrecting the stator of a condenser to the moving arm
of a switch and picking up the coil extreme, next first tap
removed therefrom, next second tap removed therefrom, etc.,
and, depending on the capacity of the condenser, the number
of taps will be chosen accordingly. So the diagram shows
four taps, as some will use smaller capacity than 0.00035 mfd.
for tuning, whereas if 0.00035 mfd. is used, only three taps
are necessary.

Instead of regular switches, however, the condenser shifting
to various taps is done as follows: two UY tube sockets are
put on the cabinet top, their grid springs wired to the stators
of the respective tuning condensers. Then the extreme and
two (or three) taps are wired to the other springs. A flexible
lead with tips that fit into socket springs is then used, one
end going into the grid hole and staying there, while the other
end is moved from one point to another, as desired, the only
necessary precaution being that the progression (extreme, first
tap, etc.) be in the sameorder for both tube sockets, to avoid
confusion. Surely this is not the use of plug-in coils, but it is
the use of plug-in leads, and of course it is a switching arrange-
ment. Whatever definition may be attached to it, the system
works very well, costs little, and helps to bring to the radio
building public a converter for which the parts cost so very
fittle that even in these times no one need be without the
sheer fascination of listening to short waves.

Balance Struck

The two coils used are oscillator and modulator. The oscil-
lator coil, at left in the picture diagram (Fig. 2), has one more
winding than the modulator coil, which has two. The modu-
lator coil also may be referred to as the antenna coil. The
aerial is connected directly to primary, and the series condenser
previously present is not used. The pickup is a little stronger
this way, and so, of course, the danger of direct interference
from broadcast stations would be heightened, but the tuning
of the output cuts down the direct interference, while the input
is kept high.

The series condenser in the ground lead prevents putting
the B supply choke across the line, not that it would do any
harm, as the choke has as high an impedance as the primary
of the filament transformer, but there is that much less current
used, so the economy is worth while, besides there is a little
added coupling between modulator and oscillator by this method,
provided there is an r-f drop between B minus of the converter
and actual external ground, which there usually is.

The main coupling, of course, is afforded by the coil system.
The cathode of the modulator, instead of returning direct to
ground, returns through a winding on the oscillator coil (second
from bottom in Fig. 2, left), and. this winding is in close inductive
relationship to the oscillator secondary, so the coupling is
effectuated. The oscillator plate winding is at bottom in the
pictorial diagram, and must be connected as shown (provided
windings are in the same direction), to insure oscillation. How-
ever, if oscillation fails, or if you suspect its absence, simply
reverse the connections to the plate winding.

Cabinet Size

The top panel size is 10x8 inches, and the converter may be
built into a box cabinet that has the proper holes drilled.
The sockets have to be accommodated, there being three for
the converter tubes and two for the switching method, and
provision must be made for the two 8 mfd. condensers. The
inclusion of such high capacity in a modest converter is well
considered, because it is a sure preventive of any hum trouble,
when used with a B choke of even small inductance. The

B choke coil is specified at 15 henries, but that does not mean
it is large, for the total current through it may be only around
10 ma, while the 30 henry chokes readers are more familiar
with are usually rated for 100 ma, or so. The inductance
increases as the current decreases, so the 15 henry choke is a
small affair, though wholly adequate.

The same precautions obtaining in receivers must be taken
here regarding the insulation of the case of one of the electro-
lytics, but if a wooden cabinet is used, including top panel or
any other insulating material, then of course the panel itself
takes care of the requirement. Some lug or looped wire must
be used to establish an easy connection to the case, which may
be aluminum, hence not solderable by you.

Tuned Output

The same precautions obtaining in receivers must be taken
to insure selection of the best intermediate frequency. If your set
is sensitive at a high frequency, say, from 800 kc up, turn the
setscrew of the equalizer to zero, for minimum capacity. If
your set is more sensitive at lower frequencies, turn its dial
to respond to some favorable frequency, where there is no
broadcasting coming in directly, and then tune in a station on
the converter, which already is connected to the set.

You can leave the modulator dial at the same position for
this short wave station, and simply use a screwdriver to turn
down the setscrew of the equalizer until the signal comes in
loudest.

If you don’t know just where sensitivity is best, as the
power and distance of broadcast stations vary, and an open
guess may away off, tune in a short wave station, leave the
modulator dial as it is for this wave, and then keep changing
the dial settings of your set and of the oscillator, first the
set, then the oscillator to catch up with the changing iner-
mediate frequency, and listen until the station is heard loudest.
Of course some direct broadcasting—powerful locals—may be
heard as you go over the set dial, but at least you can determine
the region of the best sensitivity, and can then adjust the
trimming condenser of the output coil to meet this situation.

Layout of Parts

If the equalizing condenser is connected with its thick brass
lug to the plate and the thin copper lug to B plus voltage
(referring to the Hammarlund 20-100 mmid. equalizer), then
a metal screwdriver may be used for adjustment without any
body capacity effects.

The layout is such that at left and right rear are the two
8 mifd. electrolytic condensers, the three tubes are in a line
between them, the sockets for coil switching are just forward
of the electrolytics, and the two dials are at front, with a-c
switch between them. An a-c cable with plug emerges from
the rear. This goes to the convenience outlet or lamp socket.
The only other connections to make are: remove the aerial
from your set (a long aerial is advisable) and connect it instead
to the antenna wire of the converter; connect the ground wire
of the converter to the ground post of the set but leave the
ground at the set; connect the remaining converter wire (output)
tc the vacated antenna post of the receiver. The connections
can be made in three minutes by any one who has read these
directions.

Coil Data

If you want to wind very small coils for this outfit, using
174 inch diameter tubing, No. 28 enamel wire, you may put on,
for the modulator coil’'s primary (antenna winding), 10 turns,
for the secondary, 33 turns, tapped at the 22nd and 26th turns.
The oscillator coil would consist of 25 turns secondary, tapped
at_the 13th and 18th turns. The taps are counted from the
grid end. The plate winding consists of 20 turns, spaced close
to the pickup winding of 10 turns that is between the plate
and the grid windings. These data are for 0.00035 mfd.

NEW BOOKS

‘SERVICING SUPERHETERODYNES,” by John F, Rider.

I 3 Published by
Radio Treatise Co., 1440 Broadway, New York, N. Y.

Price $1.00.

This book contains information of immediate and everyday
value to the service man. What with the large number of super-
heterodyne receivers being sold daily and the meagre amount of
service information available concerning superheterodynes, this
book should be welcome.

The book is type set and bound in a flexible cover. The folio
size is 5x7 inches.
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FIG. 2

Pictorial diagram of the converter.

PANEL MUST NoT
BE MFETAHL

Raymond F. Brown, 101 Prospect Street, Glou-

cester, Mass.
A. Davies, South Slocum, B, C., Canada.
R. 8. Gillam, Mart, Texas.
NEI;vood 5. Fauls, 325 Carpenter St., Oneida,

L. E. Parris, 5§15 Martin St., Greensboro, N. C.

Edward McQuade, 9 Lincoln St.,, Marlboro, Mass.

Tom Edwards, 420 Lantz Ave., Detroit, Mich,

Y. Ewart, 5775 Victoria Drive, Victoria, B. C.,
Canada.

Sr. Jose Garza Lopez, Calle Gral Tren No. 834,

Monterey, N. L., Mex.
C. R. D. No. 1, Verona Rd,
Verona,

Johnston,
a,
Kenneth Wood, Jr.,, Box 26, Leslie, Ga.
C. C. Stalder, Route No. 19, Orlando, Fla.
Vincent F. Edick, Mgr., Radio Service Co., 906
Jefferson Ave., Utica, N. Y.
K?neth Sargent, 3717-74th St., Jackson Heights,

Howard R. Taylor, 2925 Scarborough Rd., Cleve-
land, Ohio.

Sam. Adams, Bennington, Nebr,

Harold Sopanek, Hays Hall, Moscow, Idaho.

P. R. Swan, 2801 Ohio Ave., Topeka, Kans.
AlO. B. Sparks, No. 6 So. 80th St., Birmingham,
a.

S. J. Welch, Ellicottville, N. Y.
SRo(t%in Matthew, § St. Michaels Pl, Charleston,
0. ar.

L. E. Parris, 515§ Martin St., Greensboro, No.
ar,
Robert E. J. Tate, 25 Kingsbury St., Roxbury,
ass.
Franklin O. Miller, 934 Allen St., Allentown, Pa.

Literature Wanted

Readers desiring radio literature from
mansfacturers and fobbers concerning stand-
ard parts and accessories, new products and
new circuits, should send a request for pub-
lication of their mame and address. end
request to Literature Editor, Raplo WoRLD,
145 West 45th Street, New York, N. Y.

Charles E. Smith, 24 Upland St., Lyman, S. C.

James Dunlop, Rt. 2, Box 85, Placerville, Calif.

Allen H. Schooley, 282 Littleton St., West La
fayette, Ind.

W. R. Newcomb (for short wave parts and ac-
cesories&, 15 Enfield Cres., Norwood, Winnipeg,
Man., Canada.

John J. Clifford, 4924 Broad St., Pittsburgh, Pa.

Bradley Gverton, Box 765, Bartow, Fla.

WK R. Zumhagen, 3609 No. 17th St., Milwaukee,
is.

John E. Adams, P. O. Box 2197, Atlanta, Ga.

Daniel Johnston, R. F. D. No. 4, Vilonia, Ark.

H. F. Williams, 109 Dresden St., rouston, Texas.

Cadet Wm, A. Rank, Jr., N. M. M. I, Box 378,
Roswell, New Mex,

Lewis M. Scott, 1015 ist Ave., Columbus, Ga.

W. E. Bishop, Bishop Radio Service, 706 Florida
St., Amarillo, Texas.

DT.CW. Mermel, 1900 D St., N. W., Washington,
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Reginald McCullough, La Grange, Mo.
Adolph Lohner, 820 Holland Ave., Wilkinsburgh,

a.
Louis Bittay, 25 Brookline Ave., New Bruns-
wick, N. J.
F. Smarde, 4226 Ogden Ave., Chicago, Ill.
Hubert F. Lange, R. F. D., No. 1, Fredonia, Pa.
Frank (. Norman, 2604 Wentworth Rd., Hanil-
ton P. O., Baltimore. Md.
Geo. A. Ashland, Douglas Steam Laundry, Doug-
las, Wyo. N
N. Leonard Wilson, 831 Lincoln Ave., Cincinnati,
Ghio.

List Prices of Tubes

The following table gives the prevailing
price lists of the wvarious tubes:

Tube  Price Tube Price Tube Price
227 @ $1.00 551* @ $2.20 240 @ $3.00
WA @ .75 22¢ @ 1.00 wWD-11 @ 3.00
245 @ 1.10 171A @ 90 WX-12 @ 38.00
280 @ 1.00 112A @ 1.50 200A @ 4.00
230 @ 1.60 232 @ 2.30 222 @ 4.50
231 @ 1.60 199 @ 2.50 BH @ 4.50
226 @ 80 100 @ 2.75 281 @ 5.00
237 @ 175 233 @ 2.75 250 @ 6.00
247 @ 1.55 238 @ 2.75 210 @ 7.00
235 @ 1.60 288 @ 2.75 BA @ 7.50

120 @ 3.00 Kino @ 17.50

*This tube comparabls to the 235.
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Diode Detector in

Provision for Automatic Volume Control Includ
By Herman
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HE diode as a detector is applicable to battery operated

receivers, as well as to sets that are a-c opcrated, the

single exception being that the filament type diode can not
be used {for fceding a push-pull resistance coupled stage, as can
heater tubes. This is due to the grounding of the cathode circuit
(filament) in battery type tubes.

Since the advent of the automotive series, which are classed
as battery type tubes, although the heaters may be {fed by a-c,
it is no longer possible to distinguish tubes simply as battery
operated or a-c, for some are both, but the present article deals
with filament type tubes. The automotive scries tubes may be
treated as in the a-c class for the present purpose, and readers
therefore are referred to the equivalent use of a-c tubes as
diodes, pages 6 and 7 of the November 21st issue.

Fig. 1 shows the usc of a battery type tube as a diode de-
tector. A diode is simply a two element tube. But no such
tubes are marketed to-day in this country, so a diode is con-
stituted of a triode (three element tube) by joining grid and
plate elements. A general purpose tube is used, e. g., 201A,
199, 237.

Coil's Return Connections

In any rectifier the plate or anode is negative, and here the
equivalent is the joined grid and plate elemeunts. The radio
frequency coil’s secondary feeding the detector therefore may
be included directly in the circuit, but instead of grounding the
secondary directly, the secondary must be connected with its
low potential end to a resistor (R2), and thus gets to ground.
However, we desire to remove the radio frequency from the
resistor, retaining a high impedance to audio frequencies while
presenting a low one to radio frequencies. The fixed condenser
C2 accomplishes this sufficiently. However, if the coil shown
were tuned with a condenser, the Cl and C2 would be in series,
and would upset gang tuning, hence the preceding plate circuit
1s tuned.

The values are as follows: Cl, your tuning condenser; RI1
and R4, the filament resistors in your set; C2, 0.00035 to 0.001
mid.; C3, 001 mifd.; R2, 50,000 ohms; R3, irom 0.5 meg. up,
using as large a value here as is consistent with absence of
motorboating. o

There is no danger of motorboating, if only one stage of
resistance audio is used, as there can be no feedback to the
detector, becausc the detector is not an amplifier.

Stated broadly, therefore, the diode may be classed as not as
sensitive a detector as the tubes normally used, but it will
stand a greater load, it being virtually impossible to oveyload
it with any radio signal obtainable from the run of receivers,
even from the nearest local

Aspect of Sensitivity

However, since the tube does not amplify, it is removed frorp
the chain that aids in producing r-f squealing when the ampli-
fication is lifted. So if you have two stages of t-r-i ahead of
the diode, and if with some other tvpe (l'etcctor there was
squealing and general instability until primaries were cut down,

~<—-‘-T—.- A- G‘ND.

e R-
C..

with the diode the large primaries may be restored, for the
amplification at r-f is confined to the r-f tubes alone. In other
cases the detector adds to r-f gain by feedback.

. So it is advisable not to regard a detector or any other tube
m any circuit as something quite unto itself, but as a link in a
chain, or, preferably to regard the chain as a unit, and design
circuits according to that theory. Practice requires such pro-
cedure, anyway, whatever the mental attitude or the code of
approach.

Thus with greater sensitivity easily developed by increasing
the number of primary turns, the net effect mayv be as great a
sensitivity as you had before, with better quality. The object
of the diode detector is entirely one of quality, but of course it
is desired to achieve this end with minimum sacrifice, par-
ticularly on the sensitivity score.

Fig. 1 shows the diode circuit, but it is suggested that two
stages of resistance coupling be used.

It is assumed in the foregoing that shielded coils are used in
r-f systems and that batteries are bypassed, as necessary aids
to stability.

Case of Transformer Coupling

If instead of resistance coupling you desire to use trans-
former coupling, this may be done simply by making the
primary replace R2 and the secondary replace R3, omitting the
stopping condenser, C3

The diode may be the second detector of a superheterodyne
or it may be the detector of a t-r-f set.

It was pointed out, in connection with a-c sets discussed in
the November 21st issue, that automatic volume control can be
achieved, without the use of an extra tube, by making the diode
detector serve as the control tube as well. The way to do this
is to connect the grid return of the controlled tube or tubes to
a point on the diode load resistor, which is negative in respect
to ground. This is shown in Fig. 2. It is usual and preferable
to filter the return circuit, so Cl and R1 are used for that
purpose. They are 0.1 mfd .and 0.25 meg. respectively.

It will be noticed that the filament resistor R2 is in the
negative leg ol the r-f amplifier, which may be any type tube,
including screen grid, but 1s shown as a general purpose tube
for convenience. Thus when there is no signal there is still
current flowing through RI1, and the potential difference Dbe-
tween its terminals constitutes a negative bias on the tube.

Bias Necessary When There's No Signal

This is important, because there must be always some pro-
vision for negative bias when there is no signal, that is, the
bias can not depend exclusively on the control, for then there
would be zero bias when tuning from one station to another,
or when “fihsing” for astation, or when an SOS puts all
stations off the air, or when the aerial is disconnected. Is-
pecially uneconomical would zero bias be for battery operated
systems, due to the heavy B current drain, not to mention the
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Battery Operated Sets

Possibilities Discussed
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FIG. 2

Here the diode serves as detector and also as an automatic volume control tube.

There must be regulation bias, or

not very much less than the recommended value, when there is no signal, and this is provided by the grid return, through

capitalizing the woltage dvop in the filament resistor R2.

R5 may be considered as the control element.

The modulation

i removed by CS, which is 1 m.f.d. C2 stator goes to grid, C3 stator to preceding plate.

reduction in tube life no matter what type tube is used or how
powered.

The negative bias is retained, due to R2, even though the
grid return is through a high resistance, because at no signal
there is no current through this resistance (R5).

The second that there is a signal there is current through
the rectifier (d) and while it is direct current, on account of
the rectification that has taken place, there is still the signal
in it, that is, the current is pulsating direct current. To avoid
possibility of negative audio feedback, hence damping, it is
necessary that the modulation component he removed from the
control sectiorn.

Modulation Removed from R5

The current flows through the untuned secondary feeding the
detector, which secondary handles therefore both d-¢ and a-c,
and from the subsequent circuit the a-c is sufficiently removed
by C4. Now the current, pulsating d-c, flows through R4.
There is another resistor, this one RS5, in series, and across it
is C5, a large capacity, one that will remove the modulation.
It is 1 mfd.

Now, the current at the plate or anode of the detector is
negative, hence it is negative even in respect to ground, for,
as to this rectified current alone, grounded B minus 1s positive.
So when the controlled tubes have their grid returns detoured
to the juncture of the two series resistors, R4 and RS5. the grids
are negative in respect to what they would be were the returns
made directly to ground. If the returns were made to ground
the bias would be negative by the voltage drop in R2, whereas
the control makes the return more negative than the drop in
R2 provides, but only when there is a signal, and the greater
the amplitude of the carrier at the detector point, the greater
the drop in R5 and the greater the bias.

The automatic volume control system is applicable to tuned
radio frequency sets as well as to superheterodynes, in fact,
Fig. 2 contemplates a t-r-f set.

Fixing the Steady Bias

Ii the tubes ahead of the diode are of the general purpose
type, or are 222’s, there is little danger of crossmodulation, but
it the 236 is used there is a little danger that the bias increase
due to the signal will introduce crossmodulation. The 222 and
the general purpose tubes do not have detecting characteristics
at negative bias increase within the values contemplated by this
article, but the 236 has. The 236 is the screen grid tube of
the 2 volt series. However, even that would have to be sub-
jected to a three-fold rise in bias before attaining serious de-
tection, and such a large increase is not to he expected from

t-r-f sets, except six circuit tuners or the like, few of which
exist in battery models.

Another precaution is that, depending on the type of tube
used, and the voltage of the supply to the filament, the steady
bias should not be much more than that recommended in the
characteristics chart. Such a chart, covering all receiver and
some transmitter tubes, total, 34 tubes, was printed in full in
last week’s issue, dated December 5th. What voltages to
apply, bias and otherwise, was given in that chart. The only
tube not included was the new 239, the variable mu pentode
r-f amplifier of the automotive series, data on which will be
found elsewhere in this issue. The 239 was not ready for the
market when the characteristics chart was prepared.

Bias Solution

The solution where the bias is too high to start with—that
is, the steady bias alone is beyond the recommended limit—
would be to make the drop in the negative leg of the filament
less. You could halve it, for instance, by putting half the value
of RZ in the negative leg and half in the positive leg, or estab-
lish any other proportion the circumstances required. The
drop in R2 always can be made what you want it to be. or
what it should be, as to steady value, provided the departure
is on the side of too high starting bias. If the bias is too low
by a small amount, even by one-third, vou may leave it thus
and depend on the signal for the rest.

The value for Fig. 2 are: Cl, 0.1 mfd.; R1, 0.25 meg.; R2, R3,
R7, your filament resistors; C2, C3, your tuning condensers; C4,
0.00035 mid. to 0.001 mfd.; R4, 50,000 ohms; RS, 50,000 ohms;
R6, 0.5 meg. or larger value, as high as consistent with absence
of motorboating, although no motorboating can arise in a single
stage of resistance coupling following a diode, as there can be
no feedback; C5, 1 mfd.; C7, 0.01 mfd.

Diode Arouses [nterest

Considerable attention has been attracted to diodes since the
publication in these columns, pages 6 and 7 of the November
14th issue, of an article, “Diode Rectification for Push-Pull and
Other Circuits.” The use of automatic volume control in the
diode, issue of November 21st, continued the same general dis-
cussion, while the present article constitutes an exposition of
the diode applied to battery operated sets. It can be seen, aside
from automatic volume control, the change is easily made, and
many no doubt will desire to experiment with the results.
For primary tuning, ordinary r-f transformers may be reversed.
Also, other radio magazines are taking up the subject, and
articles along the same lines as published herewith and pre-
viously in these columns will be found weeks or months later
in other periodicals.
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ing Out the Low Nc

High Current Voltage Divider and Choke
By Charles
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A high current voltage divider is used in this circuit, intended for midget receiver, while the negative bias for the

pentode nevertheless is obtained from the voltage drop in the

dynamic field coil, an unusual combination. By this method

grid leak walues of the order of 2 meg. are practical in the pentode circuit without motorboating. Tonal response was
excellent, with full rendition of low notes.

EARLY all of the circuits for midget set construction, includ-
N ing factory-made receivers, call for grid leak type of resistors

for voltage division. Some sets have the B supply choke
coil, which is the dynamic speaker’s field coil, in the negative leg,
to enable pentode bias attainment from a choke, others have the
choke in the positive leg and get the bias from an independent
resistor, from 247 filament center to grounded B minus. However,
an advantage of having the choke in the negative leg is that audio
regeneration results,

The other type of voltage divider is known as the high current
type, and its function, besides affording voltage distribution, is to
permit a sufficiently large bleeder current to steady the actual volt-
ages despite the changes introduced by the signal. As the signal
amplitude increases, more plate current is drawn, so voltage drops
in series resistors increase, where voltages otherwise governed will
increase, and this introduces an unsteadiness. It is not a harmful
one and there is no serious objection to these changes, nor is it
true that the high current voltage divider completely eliminates
them. Yet the high current type does tend to reduce the relative
effect of the voltage changes.

Combination of Uses

Constructors, used to wire wound voltage dividers that stand
considerable current, may prefer to use them. Those who adhere
to the grid leak type need have no qualms, however, for the only
resistor that carries considerable current is the one that drops
the maximum B voltage to the B plus plate voltage for the radio
frequency tubes. This is marked RS in IFig. 1, and it is usually
recommended that the rating be 5 watts. Now, this is not a husky
resistor, yet 5 watts would be ample for the purpose (more than
twice the actual wattage). Resistors don’t begin to look husky until
they get into the 25 watt class.

The other resistors, even in Fig. 1, may be of the 1 watt type,
the familiar 2-inch pigtail resistors of the grid leak style.

Fig. 1 shows what is intended to be a combination of uses.
While the voltage division may be on the basis of 1 watt resistors,
except for RS, for none of them carries more than 10 ma, while R5
will not carry more than 20 ma, if the resistance values of R4, R3,
R2 and Rl are lowered, the device becomes a high current voltage
divider. The total then need not much exceed 6,000 ohms.

The current through the various sections will differ, and in some
instances there will be only a net current, due to the flow of a
certain amount in one direction and another amount in the opposite
direction. If a voltage divider of around 6,000 to 10,000 ohms
total is used, that has sliders on it, the sliders may be moved until
the desired voltages are obtained, and a voltmeter will measure

them. For instance, across the total voltage divided there would be
around 230 volts, whereas the joint of R5 and R4 would be 180 volts,
and that of R3 and R4 around 50 volts or more, that of R1 and R2
around 5 volts. The screen voltage as stated (50) is lower than
the standard value, which is 90 volts, but any voltage between 50
and 90 may be used, as this variant is a check on oscillation.

Speaker Leads

The diagram is partly pictorial, and therefore an explanation of
the choke and bias is necessary. Taking the pentode output, this
is connected to the primary of an impedance-matched transformer
built into the dynamic speaker, and the connections are made to the
heater springs of a UY socket used as speaker plug receptacle.
The speaker has five leads emerging in a cable with UY plug at
end, and the plate and maximum B plus connections are as stated.
Then there are the three leads emerging from the field coil—two
extremes and bias tap. The receptacle socket has its plate spring
for ground connection, grid spring for the tap (G) on the field
coil and cathode for B minus, as detailed at lower right of Fig. 1.
So the field coil is actually connected between B minus and ground,
and the grid return of the pentode is to the tap (G), not to ground.
Center of the 2.5 voilt filament is grounded.

There is a voltage difference of more than 100 volts between
cans of the electrolytic condensers, hence the identified can must
be insulated from a metal chassis.

The B current for the pentode, flowing to plate and to suppressor
grid, has to get back to B minus, and finds that path wholly out-
ide of the voltage divider. That is, he current flows from B plus
maximum to plate and suppressor grid, through the tube to the
filament and through the filament to its grounded center and then
through the field coil to B minus. The 38 ma or so in the power
tube therefore do not go through the volage divider, but the
12 to 15 ma or so for the radio frequency and detector tubes do
flow through at least part of the divider. Although the currents
through various sections of the divider will be different, if the
average is, say, around 20 ma, the variations are more than halved,
except in the pentode, but that tube’s variations are controlled
largely by those in the preceding tubes.

Divider Values

In designing a voltage divider, it is usual to ascribe first a
certain amount of bleeder current. Suppose it was 20 ma. This
would be the value of current without any augmentation by tube
drain. Then the bleeder is added to the tube drain, say 15 ma
for the radio frequency tubes, whereupon the resistance value of
RS.might be (275 minus 180) divided by 0.035, or about 2,700 ohms.
This is R5. The plate current that is thus diverted by the tubes
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tes in Midget Receivers

Bias Combined—Crid Leak Value High
J. Barrington

never returns through the divider, but reaches B minus through the
cathode circuit of the tubes. This is true also of the screen cur-
rents of the r-f tubes. However, the bias of the detector is obtained
from the voltage divider, so its plate and screen currents flow
through R1. Current that has never passed through RS therefore
passes through R1. The detector plate voltage is the maximum
(275 volts nominally, but 230 actually, due to the divider’s bleeder
current pulling down the voltage.

The value of R5 and R1 will not change materially, whatever
the values R2, R3 and R4, within reasonable limits for these three,
so a rather wide choice remains for these three.

By using a voltmeter of 1,000 ohms per volt it is easier of course
to work out the problem experimentally, and obtain the resistance
values. Also, no computation errors will creep in. The experimental
method was used in obtaining the resistance values for the chain
as follows: R5; 1,200 ohms; R4, 3,000 ohms; R3, 2,000 ohms; R2,
1,000 ohms; R1, 200 ohms.

High Value Pentode Leak

The method of obtaining the bias from the field coil, while
apportioning the other voltages from the voltage divider, made
possible the use of a high value of resistor in the resistor-capacity
filter of the pentode stage.

The condenser used in this filter is marked 0.1 mfd., but may be
larger, say, up to 0.5 mfd. for this circuit, and yet the effect of a
large grid leak remains. The 0.5 meg. resistor in the upper part
of the grid circuit is in series with the 2 meg. grid leak except
as to the reduction effect of the condenser from 2 meg. to
ground. This reduction is extremely low for the low frequencies,
in fact, may be neglected, and yet the condenser is effective as
preventing hum from backing into the pentode tube. Just why
this should be so does not seem quite clear, for the circuit (2 meg.
with 0.1 mfd. across) is a low pass filter, the condenser being
effective therefore only on the high frequencies. Still the hum is
of a low frequency, particularly 120 cycles, the second harmonic
of the line frequency. Only a phase displacement, therefore, can
account for the phenomenon.

A Previous Experiment

Such a displacement renders the effect of small capacities quite
considerable, as was brought out quite obviously in ancther circuit,
where three resistance coupled audio stages were used, a resistor
of 10,000 ohms betwcen cathodes of the two preliminary 224 tubes,
and a common 10,000 ohm resistor going to grounded B minus. A
small capacity across the first 10,000 ohms had a strong tuning
effect. As low as 0.0005 mfd. cut off the high notes abundantly.
Of course that was in the opposite direction, for it was a low
pass filter in theory that proved a real low pass filter in fact. The
hum cutter is a low pass filter in theory that is a low pass filter in
fact, except as to the hum. Since the result is hum elimination, pos-
sibly we had better not look a gift horse in the mouth, but accept the
favor gracefully and without inquisitive comment.

The 2 meg. resistor therefore is, to all audio intent and purpose,
in series with the 0.5 meg., so we have 2.5 meg. in the grid circuit,
a respectable value of resistor. This makes the low note response
much stronger. Since such methods may be used it seems idle to
mention high audio frequency accentuation of the pentode tube, for
the lows can be brought out much more strongly by devices such
as the one mentioned.

Raising Leak Values

It is sound advice to all who build sets, using resistance audio,
whether a-c operated or not, to use as high a value of grid leak
in the output stage as is practical. The limitation is motorboating.
Once that appears, reduce the leak value only so much as necessary
to get rid of the motorboating. Moreover, the grid leaks in any
other audio stages have a similar effect, and the raising may be
done in any audio grid circuit, for the audio channel is a unit, and
it is without profit to theorize on the independence of the tube
circuits. The audio channel is best regarded as a single impedance.

The detector tube must be included as an audio tube, since it
handles audio frequencies. Its radio frequency output is sidetracked
purposely, usually by a bypass condenser, except in regenerative
sets, and even then the radio frequency is sidetracked finally, that
is, after the tickler coil.

The circuit, Fig. 1, is markedly similar to that in Blueprint No.
627, and those desiring to follow Fig. 1 may use the blueprint for
the layout and nearly all of the wiring.

R-F Coil Taps

The taps T on the radio frequency coils represent points picked

up by a rotary selector switch, for coverage down to 80 meters.
The coils used were in small aluminum cans (2.5 inches diameter),
with screw bases, and the taps were represented by the ground
symbol lugs protruding at bottom.

The ground connection was made in the coins to the can itself,
except for the B lug representing ground of the antenna winding
itself.

A short switch was tried, and the condenser stators connected
to it, but running these leads from condenser to switch, back to
coil, required such lengths of wire that the coupling was too
strong, and there was oscillation on the broadcast band as well as
on the short wave band. However, when a special switch was
used, with sections so placed that they came right close to the
condenser and coil leads, there was no trouble on broadcasts.

The coils consisted of 100 turns secondaries, No. 31 enamel wire,
tapped at the 24th turn from the grid end. Therefore the coils
evidently contemplate the shorting out of the 76 turns, and if you
have only the shorting type of switch, this method has to be used.
However, if you desire to follow Fig. 1 literally, and adhere to
these coil data, then what is the ground end of the winding, soldered
to a rivet in the shield, will have to go to the grid, and the other
end of the secondary will be soldered to the rivet. Then instead of
shorting out 76 turns, these turns are left in circuit as a continuation
to grid, while the condenser stator is moved from the extreme of
the winding to the tap 76 turns removed from the grid end.

The primaries for these coils consist of 25 turns of No. 42 silk
wire wound over the secondary, with three layers of insulating
fabric in between. The actual wire sizes stated need not be used,
but any size somewhere near the specifications.

Detector Screen Voltage

As sliders on a voltage divider were used, it was easy to experi-
ment with different values of screen and plate bias voltages for the
detector tube. A much lower screen voltage was used, whereupon
the bias had to be lowered, and the rectified voltage output of the
detector (using a vacuum tube output meter) was excellent. It
merely showed that low screen voltages are quite all right, but
bias must be accordingly. However, since one screen voltage for
all is handier, and the results were good, with 5 volts negative
grid bias, the circuit is shown with a single screen voltage for the
r-f and detector tubes.

It will interest many to know that the tonal values were excel-
lent indeed from this receiver, so excellent that some radio engineers
specializing in acoustics actually enjoyed the reproduction of an
orchestra broadcasting from a local station, and admitted that the
quality was good. The set was in a typical midget cabinet, except
oblong, rather than of the Gothic arch type. The speaker was 7-inch
diameter Rola, series F. The Magnavox and Utah speakers of
the same specifications may be used interchangeably. These specifi-
cations are: 1,800 ohm field coil, tapped at 300 ohms; output trans-
former built in, matched for the impedance of a single pentode
tube. The cone diameter must be 7 inches for such a cabinet, but
may be 10.5 or 12 inches for a console installation.

Kit Enables Short Wave
Sets to Reproduce Television

Short Wave Club members can now very inexpensively add
television to their present equipment and enjoy the thrill of seeing
as well as hearing their favorite programs. The See-All Televisor,
manufactured by the Television Manufacturing Company of
America, Inc.,, New York, can be purchased in kit form at a reason-
able cost for use with a present short wave set.

The feature of this new scanner kit is the low price coupled
with excellent engineering and workmanship. Actual demonstra-
tions of the See-All kit prove the manufacturer’s claim that it pro-
duces a brilliantly clear picture.

One of the reasons for this is that the holes in the special scan-
ning disc are square, not round, thus providing greater illumination.

Another feature of the See-All scanning disc is that a double
spiral of holes is provided, which greatly simplifies the framing of
the picture.

Upon receipt of the call signal the See-All tunes is instantly in
perfect synchronization with the broadcasting station. The kit comes
with detailed simple instructions and blue prints for quick assembly.
With over thirty important radio stations now broadcasting tele-
vision, this new form of radio entertainment should be very gratify-
ing to the club members.
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THE SECRET OF SUCCESS
Apply Precision to the Short

IN BR

The Programs of Strange Lands

15 TO 200 METER CONVERTER ‘

15 TO 200 METER SET

ERE at last you have it—a highly sensitive short-wave converter, 15 to
200 meters, that works on any sct and that has its own A, B and C
supply built in and that does not use plug-in coils for band shifting

Two separate tuning condensers and two dials are used, so there can not be
any possibility of sensitivity loss due to mistuning, as wherc ganging prevails.
Also, any intermediate frequency may be used.

The little extra effort in tuning is well repaid by thousands of miles of extra
reception. Stations all over the world have been tuned in, using this con-
verter with a good broadcast set.

There are only three connections to make in teaming up the converter with
a receiver.

Two coils are used, one for oscillator, the other for modulator, and two tube
sockets are near these coils, and underneath the top panel, not for tubes but
so that you can move the grid connecting wire of the two condensers to any
one of four points for wave shifting. Simple, effective, inexpensive, infallible!

Three 237 tubes are used. These are of the automotive series and are most
economical, the total consumption, A and B power being less than 10 watts.
hence costing no more than one-tenth of a cent per hour to operate!

This converter works on superheterodynes as well as on tuned radio fre-

quency sets, because IF ANY CONVERTER IS A GOOD ONE IT 1S
BOUND TO WORK ON ANY TYPE OF SET. -~ P
There are 16 mfd. of filter capacity and a 15 henry D Complete Parts,
choke, in the B supply. as well as a husky line transiormer. Less Tubes
Do not suppose just because the price of parts is low
that this converter does not perform efficiently. for it is a
knockout! What sensitivity! What power! What results! $ 60
Send for complete parts to-dav. A clear diagram is fur- ®
nishied with each kit. Order Cat. R-CNV._...............
TUBES USED: THREE 237.
(SEE TUBES ADVERTISED AT BOTTOM OF OPPOSITE PAGE)
OR short wuve superheterodyne work 1,600 ke, is the popular intermediate fre-
quency, beecause you can tune to below 9 meters without interlocking of modu-
lator and oscillator circuits. due to the high intermediate frequency. Qur
1,600 ke. shielded transformers have large diameter swire, loose coupling for selec-
tivity and stability, and Hammariund’s new superheterodyne condensers built in,
accessible to a screwdriver. Both plate and grid circuits are tunmed. Shield is
214 inch diameter, 27% inches high. For variable mu tubes. Order Cat. FF-sllsgg
[ 2 T R L L R L R d
Doubly tuned fi equency transformer, 1 to 1 ratio, 175 kilocycles. Band pass
filter characteristic. Jlammarlund 20-100 mfd, equalizers across primary and second-
ary accessible. Aluminum shield (must be grounded) 2% inches diameter. 274
inches high, removable bottom. For variable mu tubes. Order Cat. I'F-175 @ .$1.50
Same as directly above, for 450 ke. Order Cat, FF-450 @................. $1.50

OU can build a midget short wave set that will
give you the acme of performance—six tubes,
including variable mu radio frequency amplification,
screen grid power detection. and THREE STAGES
OF REGENERATED AUDIO AMPLIFICATION.
Then you can bring in short waves with a wallop.
This set enables band shifting from the front panel
without any further effort than turning a single knob.
It is equipped also with on-and-off switch and volume
control (one unit) and a rotary band selector switch
of the anti-capacity and non-shorting, insulated type.
You know from your experience with short waves
that you need plenty of audio amplification, and here
you have it—two stages of screen grid audio and
247 pentode output! The audio amplifier is of the
highest quality and is perfectly suitable for television.
The radio frequency end affords the simplest possible
method of tuning in a wide band of frequencies, so
that the radio circuits are all tuned to the same
frequency, and no padding or other difficulties present
themselves. The circuit is tuned radio frequency.
The cabinet into which the chassis fits is one of
exquisite beauty, heing a two-tone walnut effect, with
decorative grille for a 7 inch dynamic speaker. All
parts are of the highest class, including Rola full
dynamic speaker (7 inch cone). Build
this set and know real short wave
reception. All parts and diagram are$ .25
supplied at this price, exception tubes.
Order Cat. R-S......ooooiiiiiiiiin,

(Tubes used: three 235, one 224, one 247 and one 280!
See tube prices at bottom of opposite page.)

SHORT WAVE SWITCHES |

WITCHES of special
precision, positive con-
tact, non-shorting, are
nceded for short waves.
These rotary selector
switches are suitable {or
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 @ 2c-. 39559238 pec .- GEE. $1.65
Two circuits, 4 taps and index for each.
Cat. 4-2-SW @ ... $1.87

Three circuits, 4 taps and index for cach
(fewer taps may be used). Cat. 4-3-SW
(@ 33z I DR PG e $2.28

These switches may be used for any purpose where
single, double or triple circuitls are to be worked, up to
four diflevent positions. and are switable for all wave
switching because the shafts are totallv inswlated. These
are anti-capacity switches of the precision type.

Please Remit 109 With All C.0.D. Orders. Roland Radio Co., 35-W Hooper Street, Brooklyn, N. Y.
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INGING IN UNCANNY DISTANCE

Waves and Conquer the Earth!
Made Familiar to You Nightly!

TAPPED COILS FOR BAND SHIFTING

MIDGET CONDENSER

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

for economy of room and also afford good results. 'The

Roland coils are obtained in two types, one for broad-
cast coverage, 200 to 600 meters, with tap for going down
0 ¥0 meters, so television, airplane talks, amateur and
other interesting transmission may be heard, and the other
for coverage from 200 to 13 meters only. (No broadeast
hand.) Thse coils are wound on 1% inch diameter and ave
atiached at the factory to aluminum screw bases, with lugs
proiruding at bottom. Apn zluminum cover (not illustrated)
screws over the hase.

T APPLD enils are proving very popular, as they inake

The primary is wound over the secondary, with insulating
" N fabrie between, and the inductanec is kept exactly equal for
equipped with knob and pointer, and including a all colls by keping the axial length of the winding iden-
milled bushing that can be attached for taking % tical. as well us the number of turns. Therefore at top
inch dial hub. Thls condenser may be used either as a (what looks like a separate winding) a space is ‘‘spun,”
trimmer for a main condenser or alone for tuning in as well as at bottom, to insure such identical inductance.
the high frequencies. Particularly valuable for amateur For 80-600 meters, for use with 0.00035 mfd. three gang
work reception, short wave converters and short wave order Cat, M-33-C (three coils, three shields at this pncc)
sets generally, where wide dial spread is highly de- @ ... $2.45
sired, and five coils are used for coverage of 200 to
15 meters. The capacity is 0.000045 mid. (45 mmfd).
Cat. CHMG-45 @ ........oovnvenns ceiiieais....50.69

The same model condenser also is obtainable in
0000055 mid. (55 mmfd.) capacity. Order Cat, CHMG
@

MIDGET condenser for high frequency work,

Tor 0.00046 mfd. order Cat. M-46-C N\

Ior 0.0005 mfd. order Cat. M-05-C @..

The short wave coils, 15 to 200 meters, are listed
hereteith:

For 0.00035 mfd., two shielded coils, one with two wind-

B ° o - ings for antenna coupler. other with fthree windings for
Osczlla{or cotl for switching bands without ﬁluggmq sensitized detector. Order Cat. ORW-35-L @ ..$1.95
in, to cover 15 to 200 meters teith 55 mmifd, _For 0.00015 mrfd. two shielded coils. Cat.

M-55-C  (coil onlv) ... .SZ.IS

PRECISION

“714‘ carty a complete line of Rola dynamic speakers,
all sizes, all purposes, as wel!l as the exclusive Far-
rand inductor speaker for push-pull pentode output

that requires no output transformer.

The Rola speakers are sery popular in midget sets, both
of the broadeast and short-wave 1ype, as well as for all-
wave coverage, and are used also to great advantage in
automobiles.

The Rola speakers for home receivers are obtainable with
field coils that may be used also as the B supply choke
coil, and which field coil has a tap, so that bias for =a
pentode may be obtained from the field coil itsif. This
method introduces audio rgeneration, which improves tone
and sensitivity, The tapped coils have a total resistance
of 1,800 chms and the tap is at 300 ohms from the ground
end. The grid return of the power stage is connected to
the tap. This is the method used in all our a-c¢ cirenits.

Rola dynamie speaker, 1,800 ohm field coil. tupped at
300 ohms. Output traunsformer matehed to single pentode
ig built in. Diameter of cone is 7 inches. Cat. RO-18

PARTS AND ACCESSORIES

ARRAND inductor dynamic, for penode push-

pull requiring no output transformer. Simply

connect the two tipped leads to the plates of
the pentodes and connect the untipped (yellow) lead
to the maximumn 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 Is
superb.

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

Farrand
INDUCTOR

................................................ 4.50
Same as above. except that cone diameter is 10.5 inches.
Cat. RO-18-10 @ .oonhifuens » v o oe e v vunnncosopomenonanns $5.85
Same a3 above. ept that cone diameter is 12 inches. of somme types of s\me‘lwte]odvne condenser construetion.
Cat. RO-18-12 @ ..ot $7.2 Three trimmers are buiit in. The three shielded colls, of
Rola dynamic 6 inch cone for automohile sets, 6 1olt ihe same general appearanee as the onc illustrated at upper
field to be connected to car’'s storage batlery. Speaker fits  right-land position on this page. are supplied. The oscil-
on bulkhead under the instrument hoard. Shielded cable iator coil is already padded. Order Cat. CMTU @....$6.65
is Slanlled with each speaker. Cat. RO-AU @...... $4.9 Set of three chielded coils, padded for 0.00035 mid.. ftor KELFORD 30 henry choke; smn«ls up to 100
Notes Send for our Blueprint No. 629, six tube use with 175 ke. intermediate amplitier. Tap is inctuded. Ilnok shield case. Cat, KIEL-30
auto set. See bottom of this page. Cat. SUC-35 @ i 3.10 KELFORD 15 henry B supply chol\e, 60 ma; u
Magnavox speakers can be supplied, if desired. at same Sume as above (set of coils) except for 0.00016 mfd (Zlat ARSIV PRl Lol 4 e BRBAK oo - 85 aE a0 IRAREEEE - Sab NG $.
prices. same  specifications. Use code ‘MA’' instead of (at. SUC-16 @. $3.10 -5 VOLT center tapped fil. trans., S amperes (will stand

RO, same letters and numbers otherwise. when ordering

D_YNAT_RON OSCILLATOR, a-c operated; plug-in coils:
15 to 550 meters; built-in filament trunsformer; requires
0 volts B supply extra, which may be batteris. National
\umer dial.  Compleeely wired, with tube. Cat. DN-

)

$3.10 FLT

i =

Magnavox speakers.

MATCHED COMBINATION TUNING UNIT, to cover
from 80 to 600 meters, using a coil system including a
single tap on euch secondary, and serving as the tuning
adjunct in superheterodynes with an intermediate frequency
of 175 ke. The tap need not be uscd if only the broadeast
band is desired. The oscillator cireuit is aecurately padded
for that in intermediate frequency; The matched tuning
unit includes a three gang, brass-plate. steel-frame con-
denser, with stator shields built in. the entirely shielded
again, with extra partitions built inside to serve as rotor
shields. T.ow vibration factor to avoid grunting nuisance

Sume as above, except for '00005 mfd. Cat. SUC-§
800 TURN HONEYCOMB coil, 2 114 inches;
will tune to 175 ke. with 0 0001 mfd. (or 20-100 mmfd.
cqualizer). Cat. HC-800 @................. ..... $ .50
0 TURN HONEYCOMB coil. same style, tunes to 450
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-
fication ot t-r-f sets, in untuned stage feeding deteetor.
Cat. HC-300 (each) @. .43
50 TURN HONEYCOMB coil, % millihenry, for all
short wave nurposes Cat. HC-5 .25
| WATT PIGTAIL RESISTORS, all resistance values.
Mention Cat. PGTR ant state resistunce in ohms there
after. Price $ .15
5 WATT 2,000 OHM resistor to drop maximum B to B
plus 180 volts for plates of r-tf tubes in any t-r-f set.
Cat. 5-W.2 @
POTENTIOMETERS: 400 ohms at 27e¢; 5.0
Se: 25,000 ohms @ $1.25: 50,000 ohms @ $1.25:
100,000 ohms - @ £1.25; 500,000 oluns @ $1.25.
POTENTIOMETER with a-¢ switch atiached, 10,000
ohms, for variable mu grid bias as volume control.
Cat. ’OT-5-SW @ $1.55
WALNUT FINlSH ROLAND (illustrated upper left)
CABINET for midget sets, cut for 7-inch cone. Cat
MDCB @ $4.
TWO GANG 0.00035 MFD. straight frequency line con-
denser, brass plates; long %4 inch shaft: nickled frame
Shicldfed. Cat. DIA-33 @ 1.9

Eveready-Raytheon 4-Pillar Tubes

227 @$0.60 215 @%$0.60 240 @§1.30 236 @31.65

224 @ .60 250 @ 3.60

235 @ .96 U-99 @ 150 222 @ 270 2 .
247 @ 93 V-99 230 @ ..96 239 @ 2.05
96 280 .60

171A @ .54 201A

@ 1.68
226 .48 120 @ 1.80 231
@ .15 ‘
210 @ 4.20 2004 @ 2.40

35-W Hooper St., Brooklyn, N. Y.

up to five heater tubes, when voltage is 2.25 v). Cat.
. -$1.

HAMMARLUND 0.0002 mfd.
midline; rotation is iwithin 2-inch
waves. Car, H-20 @.................ccoviniooo... .35
HAMMARLUND 60 mmfd. munual trimming condensor.
Cat. H-60 @ .. e $ .79
HAMMARLUND 20-100 MMFD. EQUALIZERS: adjust-
ing serew works in a threaded brass stud, so excess force
cannot damage the unit. Cat. 3-EQ-100 (price is for
thregy .. ........L¢e;. .60
CHASSIS for midget, in Roland cabinet; chassis is
13% inches wide, 7% inches front to back; flaps front
and back 3 inches high; driiled for socket and speaker
_p"lll%limd for volume control and switeh at front. Cat.
I 03 L [ S RIBIBIE - —eA G i F A A SR I.
CHASSIS for 6 tube midget. Cat, 6-TCH @..... $1.75
TWO GANG 0.00035 MFD. straight frequency line con-
denser, hr.ms nlmes, long % inch shaft; nickeled frame.
‘one shield case; black
lead is common; three red lmds go mlexclnmzedbly to
destination; mounting screw built in.  Cat, 31 @...$ .57
MIDGET POWER TRANSFORMER, for ﬁ\embe set,
torhldnd!e three heater tubes, one 247 and one 280, dt
T (4 ggognnoopengonaacnocnocaoRaRaECE 53
MIDGET POWER TRANSFORMER for six-tube set,
to lmndle four heater tubes, one 2i7 und one 280. Cat.
MPT-6 $3.55

)l
diameter ;

MFD. WET ELECTROLIC condenser. for inverted
meounting; washer and extra lug ptornh‘s insulation from
(lm\‘sw for cireuits with B choke in negatl\e Ieu Cat.
ICL-8 @ ... ..$ .85

BLUEPRINTS

Blueprint No. 627, five tube a-c midget, broadcast band.
Uses two 235, one 221, one 217, one 280. There is no
5 tube midget to_compare with 1t 80 meter tap covel

age optional. Order Cat. BP-627 @..
Blueprint No. 628, six tube a-¢ short wave set, no plug-
in coils; 15 to 200 meters. Order Cat. BP- 6'8 @..$ .25
Blueprmt No. 629, six-tube auto set. Order Cat.
BP-629 @ ... $ .25

ALL PRODUCTS AR BRAND NEW.
NO USED OR DISTRESS MERCHAN -
DISE, DESPITE TIll: .OW PRICES.

WwWWw americanradiohistorv com
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A Question and Answer
Department conducted by
Radio World’s Technical
Staff. Only Questions sent
in by University Club
Members are answered.
Answers 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 num-
ber at top of letter (not envelope) containing questions. Ad-
dress, Radio World, 145 West 45th Street, New York, N. Y.

Annual subscriptions are
accepted at $6 for &2
numbers, with the previ-
lege of obtaining answers
to radio questio..s for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription.

Choice of a Circuit

AVING 28x14 inches room in a console I intend to build

a receiver and was wondering whether four stages of tuned
radio frequency, detector, two stages of audio and rectifier
would be better than an eight tube superheterodyne. Also, 1
desire to receive television and would like to know if trans-
former coupled audio will be satisfactory, as it is of the best
and most expensive kind. If I build a super, is it all right to
put a coil in the screen of the modulator to couple to the oscil-
lator, or what do you suggest? Should I use the 235 or the 551
tubes for radio frequency’—H. G. D.

You will get high sensitivity from a tuned radio frequency
set of the type that you describe, but the selectivity will not be
comparable to that the super will afford. Moreover, four
stages of t-r-f can not readily be stabilized, and you are almost
certain to have oscillation trouble. We advise you to build a
super instead. As for television, using audio transformers of
the best type, it is practical to get a good picture, even though
resistance coupling is more usually recommended. It is true
that a better quality of amplification is obtainable from re-
sistance coupling, but some of the resistance audio circuits in
television receivers are not as good in that respect as the best
audio transformers. The reason is inappropriate choice of con-
stants. Evidently you have the transiormers and there is no
reason why you should not use them. Be sure, however, not
to connect them with primaries as plate loads on screen grid
tubes. Use a 227 as negative bias detector and another as first
audio tube, with push pull output. It is all right to couple as
you suggest, but take care not to make the coupling tight.
The 235 tubes cost less and are very satisfactory.

* x

Hum on Converter at 25 Cycles

A BOUT four months ago I bought a short wave converter,
but it so happened it was for 50-60 cycles, while the fre-
quency here (London, Alberta, Canada) is 25 cycles. As you
may surmise, there was very considerable hum. I put in a 25
cycle transformer, but this did not cure the trouble. Then I
suspected the filtration, and I believe that the choke coil in the
B supply is not large enough, and that I need more than the
two 8 mfd. electrolytic condensers, to get rid of hum.—C, H.

The 25 cycle transformer certainly was necessary, for while a
transformer of a given frequency rating may be used at higher
frequencies, it can not well be used at lower frequencies, be-
cause the impedance is too low at the lower frequencies. Like-
wise the filtration for 25 cycles has to be better. It is doubtful
whether you need any more choking, even though the induct-
ance of a choke intended for 60 cycles is less at 25 cycles. The
common practice in receivers is to add more capacity next to
the rectifier, so we suggest that you connect an 8 mid. con-
denser in parallel with the present one next to the rectifier, and
we believe this will be satisfactory. If, however, you desire
also to add more inductance, simply put another choke in series
with the one now there, arranging the condensers so there will
be the two 8 mid. in parallel (totaling 16 mid.) from the B plus
output of rectifier to ground, and the 8 mifd. single at the end
of the newly constituted choke system. In other words, do not
put capacity at the joint of the two chokes.

* ok

Phonograph Amplifier

SPECIAL amplifier, for use with phonograph only, is de-
A sired. 1 have on hand one Polo power transformer, 100
ma rating, 700 volts d-c, 5 v and 2.5 volts, also an Amertran
output transformer, primary 14,000 ohms for pentode tube,
secondary, 15 ohms, to work into my dynamic speaker, also one
Audak pickup of specially low impedance with special Ferranti
matching transformer, matched primary for the pickup and
secondary for the input to a 227 tube. What I want is no hum.
I have read “New Audio Circuit,” by Bernard, on page 4, Fig.
1, October 10th issue, also “Public Address System,” by Brunn,
September 5th, page 12. How about providing a push—gull
output from 227 first audio? And is the Bernard (new audio)
amplifier as quiet as Brunn's public address system? I have
had hum trouble with pentodes. The amplifier is to be used 1n
a living room, 30 x 40 feet—L. T. G.

The public address system would be rather too much for the
living room, as it is intended primarily for small halls and
auditoriums. The Bernard audio amplifier, using audio regen-
eration, has been worked out entirely along the lines of re-
sistance coupling and therefore does not fit into your parts
supply. You will get all the volume you need, and more, from
two stages of audio, the last stage in push-pull. The power

transformer will fit nicely into the requirements if you use 247s
in push pull. The first audio tube may be a 227, with 90 volts
applied to the plate through the primary of the push-pull input
transformer, whereupon the bias should be 6 volts negative,
through a potential drop in a cathode resistor, and the plate
current will be 2.7 milliamperes. This current is low enough
not to reduce substantially the inductance of the primary of
the push-pull transformer. The maximum undistorted power
output of the first stage will be 30 milliwatts and the ohms
load required is 14,000. The biasing resistor should have a
condenser of 8 mfd. across it. The push-pull stage is standard,
but be certain not to put a condenser across the common re-
sistor from filament center to ground biasing the push-pull
tubes. Connect a resistor of 0.25 meg. from the joint of the
secondary winding of the push-pull input transformer to ground,
ar}d put a 1 mfd. condenser across this resistor. Thereby you
will have a resistor capacity filter that will stop hum from
backing into the output tubes. The hum should be very low,
particularly as push-pull gets rid of second harmonics, and the
principal hum component is the second harmonic of the line
frequency, that is, 120 cycles. The filtration need be no more
than the usual B supply choke coil with 8 mfd. next to the
rectifier and 8 mfd. at the other end of the choke. However,
if your speaker field has a tap to permit pentode bias, then you
may put the choke in the negative leg of the rectifier, connect
the push-pull grid return through the 0.25 meg. resistor to the
tap in the field coil, instead of to ground, but have the 1 mid.
bypass condenser go from the joint to ground nevertheless.
The pentodes do not produce hum any more than do the 245's,
only they amplify more. That is, the mu of the 245 (single) is
3.5, whereas that of the pentode is 90, so the pentode enables
a gain of almost 26 times that of the 245, Your hum trouble
may have been due in part to inclusion of a bypass condenser
across the biasing resistor of the push-pull tubes, for such a
condenser upsets the dynamic symmetry of the push-pull cir-
cuit, to the extent that any overtaxing of tube by signal is
not to be compensated. In a proper push-pull circuit there is
no signal current in the biasing resistor, so the use of a bypass
condenser could never work anything but injury.
* x %

Coils for 628-B

PLEASE give coil data for 0.00035 mid. condenser, for use
in the circuit covered by your Blueprint No. 628-B (short
wave six tube receiver of the midget type).—B. A. ]J.

The impedance coil for broadcasts may consist of 127 turns
of No. 34 wire or thereabouts, on 1 inch diameter tubing. For
a series condenser of 100 mfd. in the oscillator circuit, for
broadcast waves, the first secondary may have 47 turns, the
secondary 20 turns, and the third secondary 9 turns, the fourth
4 turns on 1 inch diameter. Use 28 enamel wire. The plate
winding is between the first and second largest secondaries and
consists of 22 turns. The blueprint clears up the relative
positions. While 628-B is a set primary for 15-200 meters, the
data given cover the broadcast band as well, since this is easily

done.
* k%

Speaker Impedance

I WONDER if you could tell me if the impedance of the Far-
rand inductor speaker, model G, is satisfactory for pentode
push-pull output, and if not, what shall I do about obtaining a
suitable output transformer?—J. M.

If you have the Farrand Model G with the center tap coming
out as a free lead (as distinguished from the two tipped leads),
then you do not need any output transformer, Simply connect
the tipped leads to the plates of the output tubes, and the plain
lead (yellow) to B plus maximum voltage. The impedance is
satisfactory for such a circuit. However, the Farrand is not
as sensitive as the other types of dynamics, therefore there
will be less volume of sound, not due to impedance trouble, but
to the constructional features of the speaker. The tone will be
most excellent, as the Farrand inductor in that respect is one
of the best speakers ever made. The Farrand company sold
out to a set manufacturer that now uses the inductor dynamic
in his own sets, and the speakers are not generally obtainable
by experimenters for that reason. If you have a Farrand with
single output (no yellow third lead) it would be handier to use
it with an audio choke coil in the plate circuit of a single output
tube, a 2 mfd. condenser connected one side to plate, other side
to one of the speaker leads, the other speaker lead going to
the center tap of the power tube filament winding (usually

ground).
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Detector Short Wave Adapter

A S a reader of your magazine I have become interested in

short waves. I am particularly interested in a set that
could be plugged into the detector of a broadcast receiver. Do
you know of a good short wave device of this kind or can you
give diagrams for its construction? Do you believe that such
an arrangement fs practical and that the results would be equal
to those of a regular short wave set?—E. G. S.

An adapter such as you describe is not very reliable. It
works on some sets, not on others, and at best does not do
nearly as well as a good short wave set. The resort to plugging
into the detector brings in too many uncertainties, such as
type of detector is used, distribution of d-c voltages and nature

of the plate load. As such a device must be regenerative, the
trouble too often is that regeneration fails, as conditions are

FIG. 974

A regenerative
detector and one
stage of audio.
This circuit was
popular several
vears ago for -l
broadcasting lis-
tening, on ear-
phones, and short
wave listening,
but present con-
ditions  require
greater selectiv-
iy, as obtained
from the circuit
shown in Fig.

—
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FIG. 973 (Above)
Diagram of a battery operated short wave tuner, using
a stage of t-r-f, and a regenerative detector.
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973. Besides, the -
t-r-f stage (Fig.

i

LT\

973)  provides
about as wmuch
gain as does an

Mrh

T\

@ A+

audio stage.

not right to produce it, and thereupon next to nothing is heard.
We published some information on building such devices about
a year ago, but pointed out the absence of general application,
along the lines now laid down. We do not encourage the
building or use of these detector socket adapters, as short wave
converters can do ever so much more, and short wave sets
outclass both. A good converter was described in last week’s
issue, dated December 5th, and another one is published this
week. *Oox ok

Short Wave Set
W ILL you please tell me where to get a blueprint of the
circuit shown on page 8 of the September 5th issue, a
short wave midget?—H. L. N.
That was a five tube a-c tuned radio frequency set. There is no
vlueprint on it. However, Blueprint No. 628-B is available,
for 15 to 200 meter coverage (optional 200-550 meters easily

exercised), using six tubes in an a-c superheterodyne circuit.
* * &

From a Battery User

I HAVE built a compact resistance coupled circuit, one 222 r-f

tube, one 240 detector, one 222 first audio and one 112 second
audio, but have been unable to overcome slow motorboating,
except at the expense of greatly reduced volume. You have
shown methods of overcoming audio regeneration but I have
not seen where you ever applied this to battery operated sets.
Also, in regard to the diode detector, November 7th issue, you
apply this to a-c sets, but not to battery sets. I would like to
include this detector. Please take care of this in an early issue,
as we battery users are many—]J. C. .

The slow motorboating may be killed off by using a lower
value of grid leak in either first or second audio circuits. Also
a resistor-capacity filter will tend to isolate the last audio grid
circuit from the variations that cause the trouble. Disconnect
the power tube grid leak from its grid return, insert an 0.25
meg. resistor between this point and C minus, and connect a
1 mfd. from the resistors’ juncture to ground. Qvercoming
regeneration in battery operated sets is more difficult than in
a-c sets, because batteries are used for biasing, hence there are
no biasing resistors in the plate-grid circuits. The set you built
is not one of extreme sensitivity, and as the diode is best ap-
plicable to sensitive sets, because adding no gain of its own,
you would not get enough volume of sound, unless you in-
creased the primaries of the transformers considerably. You
may retain the detector tube and circuit as you have them and by
getting rid of the slow motorboating you will have good per-
formance. Also, you may try a condenser of 8 mfd. from B
plus maximum to ground, to lessen motorboating, although
when motorboating is very slow of course a capacity of 8 mid.
would not be of much help. Data on battery tubes as diodes
are published elsewhere in this issue.

—@ 745

Two Circuits Compared

W ILL you kindly illustrate and compare these two circuits:
each has two tubes and each is for short waves, but
one has one stage of audio and the other has a stage of t-r-f
and a detector. These circuits are for battery operation and
to cover only one band (200 to 60 meters).—N. I. P.

Please see Figs. 973 and 974. Fig. 973 represents the stage
of t-r-f and detector, while Fig. 974 shows the detector and one
step. We prefer Fig. 973, because of the increased selectivity.
The short waves are badly congested and high selectivity is
needed in that region much as in the broadcast band. As most
short wave listeners want some foreign reception, and about
their only opportunity of getting it is through high selectivity
and good sensitivity, we recommend the two tuned circuits.
Using a tickler coil, of course plug-in coils or switching would
not be very practical, however you desire to cover only about
a 3-to-1 frequency ratio, and this can be done with 0.00035
mfd. tuning condensers. L1 and L2 are the antenna coupler.
L1 is 10 turns, spect 14 inch, L2 is 50 turns, No. 28 enamel wire
on l-inch diameter. L3, L4, L5 are the three circuit coil. L3
has 6 turns, L4 has 50 turns, tapped at the 10th turn from the
ground end. No. 28 enamel wire, 1 inch diameter. L5 is on a
shaft. Secure the shaft to the front panel to actuate the coil,
which clears the other form by 14 inch. The diameter is ¥4 inch
dowel, and the number of turns is 16 of No. 32 wire on each
side of where the shaft is fastened. Provide an end stop for
the tickler and reverse tickler connections if regeneration fails.
NC is an equalizing condenser of 15 mmfd. maximum, adjusted
with a neutralizing rod to stop oscillation in the r-f tube. CT
also are equalizers and may be of higher capacity. Cl1 and C2 are
0.00035 mfd.,, C3 is 1 mifd., C4 is 0.00025 mfd. with clips, C5 is
0.0001, 0.00025 or 0.00035 mfd. For 201A tubes, R1 is 20 ohms,
but should also have a 4-ohm resistor in series with it (not
shown), while R2 is 50,000 ohms and R3 is 4 ohms. These direc-
tions assume a 6-volt storage battery. The other circuit, Fig.
974, is adaptable to plug-in coils and the condensers and coils

may be smaller.
* x %

Diode in T-R-F Set

H AVING just finished reading Herman Bernard’s article in
the November 2lst issue on the use of the diode as a
combination detector and automatic volume control tube, while
this applied to an a-c superheterodyne, could it not also be ap-
plied to a tuned radio frequency set? Would not a dual im-
pedance transformer work as a coupler between a first audio
tube (227) and a push-pull pentode output?—F. G. L.

The system of course can be applied to tuned radio frequency
just as to superheterodyne sets. In fact, the circuit is identical
in this respect. The dual impedance can be used, working out
of a 227.

wWwWw americanradiohistorv com
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. FIG. 975
Regeneration controlled by an adjustable resistor in parallel
with the feedback coil 1.3

(Continued from preceding page)
INDLY show how to control regeneration with a high
resistance and state whether vou regard this method
as satisfactory, as it has heen recommended to me, but I am
11_1 douIlzIt. Apply it to a one tube set, please, for battery opera-
1001.—IN. o
_ The method shown in Fig. 975, wherebhy an adjustable resistor
is across the tickler coil, L3, works well. It is also all right to
use a resistor in series with the tickler, but in that case the
resistor should be of much higher value. In the diagram a
5000 ohm resistor will work, or values up to 25,000 ohms may
not prove over-critical, but for series connection a resistor of
100,000 ohms or more is recommended. The grid leak, R1, may
be 5 meg, the grid condenser 0.00025 mid., the coil a three
circuit tuner for the condenser vou use, the tickler fixed at a
feedback value at zero resistance of the control.
* ok %

No Pep on Low Waves

HE 233 Diamond, built from specifications in the July 4th

isstte, works splendidly from 550 to 800 ke, but not much is
brought in above that in frequency, as there is next to no re-
sponse on the low waves. Will you pleasce let me know how I
can build up the volume and sensitivity on the lower waves? Is
there a blueprint for this circuit?—Q. C. S.

Use a smaller value of radio frequency choke in the detector
plate lead of this battery operated all-wave set that has tapped
t-r-f coils for switching. A 300 turn coil in some instances may
prove too large. You can test temporarily by shorting out this
coil, then replacing it with onc of 50 turns or so. The honey-
comb type will suifice. \When tuning in short waves you should
disconnect the long aerial used for broadcasts, in working this
receiver, and use a short aerial on the moulding or under the
carpet, say, 20 feet long. Then broadcasts will not come in on
any short wave taps. DBe sure you have the receiver wired
correctly as to taps. The tuning condenser stators are moved
from one tap to another. Reverse the connecctions to the
secondary of the detector t-r-f coil, connecting to grid the
terminal now going to ground, and to ground the terminal now
going to grid. This also has the effect of reversing tickler
connections, as it scems you are not getting regeneration, and
reverse feedback is more effective as a damper on the higher
frequencies. There is no quep)l':int for this circuit.

* *

Has Own Power Pack

EGARDING DBlueprint No. 627, for a five tube broadcast
t-r-{ set, a-c operation, I do not desire to usc the circuit
as shown, because I have a power pack and also a magnetic,
instead of a dvnamic speaker. Could you give me a print of
s(éxc}\l\;q in‘rcuit to fit my needs, up to and including the detector?—
We do not have the blueprint you request.
Coil and Pick-up Data
I WOULD like to build a five tube midget such as you de-
scribed in Rabpro WorLp. Would vou please tell me the
number of turns for a variable condenser of 0.00035 mfd.
capacity? If I connect a phonograph pickup in the grid of
the 224 detector, would the volume be great enough to fill the
house?—J. W.
The coils may consist of 25 turn primaries wound over 127
turn secondaries, the diameter being 1 inch, the separation

Chy

B+

FIG. 976
A circuit for producing high frequency oscillations. The
line [rom coil to rotor, at top, should be closed.

around 1/16 inch, due to insulating fabric between primary
and sccondary, the wire being No. 32 or thereabouts. You can
not well connect a pickup as stated, because the detector is
biased for detection, and you would desire amplification bias,
and besides, without special precautions, the secondary of the
coil feeding the detector would short the pickup. Instead, put
the pickup in the grid circuit of the pentode. The amplification
is about 90, and this is deemed sufficient by many for home
phonograph use. Try it and decide for yourself. If you want
still more volume, put the pickup in series with the detector
biasing resistor, with one side of pickup to cathode, and arrange
to short out the biasing resistor when the phonograph is to be
played. The bypass condenser then would be across the biasing
resistor only.
kook ok
Seeks Condensers

LEASE advise where 0.000325 mfd. condensers may be ob-
tained, as used in the Monitor Receiver.—H. A. L.
From Roland Radio Co., 35 Hooper Street, Brooklyn, N. Y.
* * *

High Frequency Oscillator

F OR an oscillator in the ultra frequencies I desire a simple
one tube circuit. Will you please state what make or type
of standard tube to use. I have some No. 22 enamel wire on
hand and could wind my own coils.—U. S. W.

It depends on how “ultra” the frequencies are to be. If de-
cidedly ultra, then standard tubes can not be used, only special
valves, and we know of only one company that makes them
in this country, and the price is very high for amatcur experi-
menting. If you mean frequencics somewhat lower — say
wavelengths around 5 meters—then Fig. 976 may be uscd. The
coil, L1, may consist of one turn of No. 14 copper wire, held on
a base, diameter about 4 inches, for the grid, ond one turn of
the same for the plate, the coupling adjustable. The pickup coil
should be several inches, say six, at least, from the other coils,
and in that case may consjst of two or three turns of No. 14
wire. Tie r-f choke coils, Ch 1, 2 and 3, consist of 6 turns of No.
18 wire on a 1 inch diameter. No. 18 wire is used, as the fila-
ment current passcs through two of the chokes. €l is the
smallest capacity variable condenser vou can get. So, 50 mfd.
would be very large for this work, R is 20.000 ohms, C2 and C3
are 0.0001 mfd. The tube may Ee 230, 201A or 199.

* *

Modification Desired

AM very much interested in Blueprint 627, especially regene-

rated audio, and any later improvements will be very much
appreciated. Could another stage of r-f be added to 627 without
any complications, to make the set more selective, or would a
stage of band pass filter be still better to increase selectivity?
Could regeneration be added to detector stage of this 627 cir-
cuit to increase selectivity, without complications? For our
experiments with the 627, with its regenerated audio circuit, we
must use a scparate power pack, so we must know the voltage
values of all the separate Icads from the power pack to this
set. Using separate power pack would remove the speaker
20 feet from the set. On account of the resistance coupling in
the set, how much voltage and mils should a power pack
deliver for the 6 tube set, if another r-f tube were added, and
possibly another 247 pentode? Is the two stage audio of the
Monitor Receiver described in November 14th regenerated re-
sistance audio? Can automatic volume control be added to
these t-r-f sets? If so, how? Have you a back number that
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tells how to add automatic volume control to t-r-f sets, and
could it be added to these that have regenerated audio?—
W. B. M.

Another step of r-f amplification could be added, but it is
not neccessary to do so, as the set, as shown in Blueprint No.
627, has the r-f gain devcloped almost to the squealing point,
and added t-r-f, while increasing selectivity, would not increase
sensitivity, as primary turns would have to be removed in the
plate circuits to avoid squealing. The blueprint itself contains all
improvements to date. You can, if vou desire, add regeneration
to the detector, for improved sensitivity and selectivity, but
that adds another control and besides introduces the usual
critical tuning accompanying regencration, which is generally
not wanted in a broadcast set nowadays. It is better to build
the set completely as shown, rather than to use only the tuner
portion with an extra power pack, as the total parts, including
cabinet cost somecthing less than $20, and a power pack alone,
such as you have in mind, costs about as much. However, the
voltage values are: for r-f plates, around 200 volts; for screens,
around 90 volts; for detector bias, around 5 volts; for pentode
bias, around 16.5 volts, and for volume control (235 tube ad-
justable bias) from about 1.5 volts to about 15 volts. If, in using
a separate power pack, the field is independent, and thus not in
the negative leg of the rectifier, the whole circuit is changed,
and we have no prints to accommodate your needs. TFor a six
tube set the total current drain (where the extra tube is for
r-f) would be about 60 ma, the voltage rating being unchanged,
that is, around 350 volts a-c on either side of B minus, or, after
the filtration, 275 volts d-c. If another 247 pentode is added
besides, add 40 ma, voltages the same. However, the power
transformer must have a wattage rating to meet the need (100
ma, 350 v a-c either side of B minus, 700 v a-c total, of course).
The Monitor Receiver’s two stage system has audio regenera-
tion. Automatic volume control can be added to t-r-f scts as
well as to supers, but is found almost exclusively in supers,
because so soon as these extra refinements are introduced,
cost goes up, and it becomes cheaper to build a superheterodyne.
The automatic volume control is introduced in the same way
as in supers, by bringing the grid returns of the controlled r-f
tubes to the volume control. The casiest way to do this is by
using a diode detector. The method was described in the
November 21st issue, pages 6 and 7. Automatic volume control
can be added to sets having regenerated audio, as there is no
real relationship between the audio channel and the control.

* k%

Mixer Coil

WHAT are the coil data for a mixing coil on 1.75-inch
diameter tubing, using, say No. 28 enamel wire, for short-
wave work, from 200 meters down, using two separate variable
condensers of 0.00015 mfd.?—E. S.

The data are shown on the diagram, Fig. 977. The space
between the plate coil and the oscillator grid wirding is 134
inches. All windings arc in the same direction. The tapped coil
method is used. There may be a switch to slide the stator of
each tuning condenser from one extreme to next tap and so on.
This is the grid continuation method and avoids dead end
effects and short circuited turns.

k0 ok ok

Experiences With Compact Set

S OMETIME ago I made one of your sets, published in Rapio
Worrp, known as the H. B. Compact. It has been a very
satisfactory receiver indeed, and recently I made another one in
which 1 made some little changes as follows: I inserted an out-
put transformer (S-M 221) and use a Western Llectric speaker.
1 also put in an r-f choke in the plate outlet from the detector tube,
which seems to have made an improvement, although I do not know
the proper value of the by-pass condenser. I am using a 0.0005 mid.
The r-f choke i1s General Radio Co. m-h, Type 379. However,
what I wanted you to straighten me out on was this: The third
tube or first autdio stage, is a screen grid tube, 222. I find that
the only tube that will work in this position is one particular make.
I have tried other makes and they all produce a sort of motorboat
growl, and that is the best I can get out of them, although the one
tube works nicely. Why is this, when the other tubes are supposed
to be of a higher quality, and the particular one I use does not
test very high, I don’t know. The next point is that I cannot make
the set work with the three volt C battery attached. If I connect
the two ends of the intended three volt C leads together it works
very nicely, but attach them to a battery and the set will not work
at all satisfactorily. In {fact, it will scarcely give anv results. In
view of the fact that the set gives such satisfactory results other-
wise, I would be very much interested to have you explain the
reason of the above mentioned peculiarities—H. L. G.

The radio frequency choke coil is all right as located, but to
make the filtration complete you should use two condensers. The
fixed capacity, 0.0005 mfd. that you have may be from plate to
ground, but at the other end of the r-f choke put another condenser
of equal or somewhat smaller capacity, from choke to ground. The
motorboating or growl is due to the higher amplification of the
other tubes that you use. In other words, the one that works best
has a lower mu than the others. You can retain higher mu tubes
in the circuit if you will put a large capacity across the B Datterv,
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' FIG. 977
Oscillator and modulator coils on 1.75 inch diameter tubing
for 15-200 ineter coverage, using 0.00015 mfd.

from maximum B plus to B minus. How large this condenser will
have to be will depend on the frequency of motorboating, but less
than 8 mfd. will have small effect. Absence of results when the C
voltage is applicd is due to incorrect bias for detection, but if vou
will connect a potentiometer across the C battery, with the grid
return to the slider, you will find a detecting point. The potentio-
meter should have a switch attached, so as not to remain across
the C battery when the set is not heing operated, otherwise the
battery life will be extremely short.

* ok

B. P. Filter for Super

WIITL it be nccessary for me to use a band pass filter ahead
of the modulator of a superheterodyne 1 intend to build?
I have a three gang condenser.—S. I5, I+,

No, that isn’t necessary. You may use 235 r-f, 224 negative
bias modulator and 235 oscillator, if for broadcast band and a-c.
The oscillator then may be a dynatron.
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A THOUGHT FOR THE WEEK

GERALDINE FARRAR, singer of many
a delightful aria or simple song. in
opera and on the concert stage, has forsaken
the field of personal appearance before audi-
ences. She is going to devote her time and
talent to radio. Thus the world’s newest and
greatest unit of the amusement world is to
have for its very own the lovely wvoice and
fine artistry of a woman who has devoted
her whole glamorous professional career_to
the best there is in music. Her friends are
legion in all the countries in which she has
given always the best she had to offer in
matsical culture and lovely womanhood.

ADIO
D

The First and Only National Radio Weekly
Tenth Year

Owned and published by Hennessy Radlo Publications
Corporation, 145 West 45th Street, New York, N. Y,
Roland Burke Hennessy, president and treasurer, 145 Weat
45th Street, New York, N. Y.; B. Hennessy, vise-
president, 145 West 45th Street, New York, N. Y. Herman
Bernard, secretary, 145 West 45th Street, New York, N. Y,

Roland Burke Hennessy, editor, Herman Bernard, man-
aging editor and business manager; 1. E. Anderson, tech-
nical editor.

This Christmas

HRISTMAS this year will find radio
C and radioists admittedly not in the
best circumstances ever, and yet those
who may be confronted with serious prob-
lems are none the less actuated by a de-
sire to do all by the Christmas spirit that
should be done. If anything, a little }ull
affecting the exuberance usually attending
this season has the effect of making
Christmas seem more serious, so that the
gifts that will be made will be invested
with an even greater measure of sin-
cerity.

It has been notable that what provokes
mirth has been most welcome, even if. less
effective than on more auspicious times.
Magazines of silly humor recently started
have developed large circulation. Comedy
sketches and songs win unexpectedly big
response. More persons read the news-
paper comics. Jokes are most welcome.
Even old ones will do, rather than the
void of fun. The whole world probably
needs humor as much now as it needs
anything, for the tonic has its psychologi-
cal effect, and we are told that much
that faces us now is due to psychology.

Radio is playing its part in not only
sending forth what are intended to be
words and songs of good cheer, but is
itself giving a striking lift to the acting
profession that otherwise would be in a
more serious plight. The microphone
gives work to many artists, and pays
quite a number of them enormously.
Some gifted few are able, with vaude-
ville engagements and night club con-
tracts, to make as much as $10,000 to
$15,000 a week over a period of months,
where radio alone contributes around
$5,000 to $6,000 a week to the income. So
something more tangible than psychology
is helping along a few.

It must not be forgotten, too, that many

others in different callings are earning
more than at any previous time in their
lives, including persons associated with
the manufacture and sale of inexpensive
novelties, where there is small com-
petition, or low-priced social commodi-
ties, where there is considerable competi-
tion, but the consumption is large.

Radio manufacturers have almost com-
pletely withdrawn from participation in
sponsored broadcasting, and their answer
is that they will return to the microphone
so soon as business improves, in itself an
admission that profit is at a low ebb in
radio. However, those associated with

‘the trade in any way will take heart in

the fact that, with strictest economy, it
has been possible to carry on without
loss, or at a small setback, and that the
public has showed, during the depression,
that it keeps right on being radio-minded,
and is buying in the radio field as strongly
as the purse warrants. Manufacturers re-
duced their own costs, and the prices of
their products, to meet the state of the
public pocketbook, which was sane be-
yond praise. As it is there is consider-
able selling, though at little or no profit.

So the public should become aware that
radio sets, parts and accessories are very
low priced right now, and if the present
low levels will not continue much longer,
that is merely saying the return of
profitable business is at hand. Prices are
too low in nearly all lines. The man who
produces the product does not have
enough margin to permit him to do
enough spending in fields that will eventu-
ally bring profitable business to you and
me. There should be a wider margin all
around.

With prices lower than they've ever
been in radio, even though with some per-
sons’ pocketbooks very scantily at-
tended, there will no doubt be consider-
able volume of Christmas gift shopping
in the radio field. The economic status
may change from time to time, but the
human heart, if anything, grows more
generous in an emergency, and it would
be the sheerest affront to good nature for
any one even to suggest a moratorium on
Christmas giving. Those who are not
riding high are at least not so low in
spirit or purpose as to forego Christmas
giving, and may many a deserving heart
be warmed by a thoughtful radio gift.

Continued in Our
Next

A NEW method of advertising was in-
stituted during the True Story Hour.
Previously there had been a thrilling
story enacted and completed before the
microphone, supposedly an experience
from real life, but at all hazards some-
thing that held the attention.

Then a prize contest was started,
wherein manuscripts of stories told in
plain words, were solicited—"“just as you
would speak”—and cash awards of high
amounts were offered. Naturally, adding
the expense of the contest to that of
putting on the program on a chain re-
quired large returns. These must come
from newsstand sales of the magazine,
from increased advertising due to larger
circulation, or other standard sources of
revenue for a publishing company.

The use of the air to reveal the type of
stories printed in the magazine on behalf
of which broadcasts were made was not

only entirely proper, but constituted a
contribution to radio, for the publishers
of the magazine know the art of story
presentation to a nicety.

After rendering such a good service to
the radio listeners, and probably to them-
selves, the publishers suddenly changed
front. The period of broadcasting was
devoted to. two stories. One was enacted
and completed. The other was enacted up
to a certain exasperating point, and the
listener was recommended to the news-
stands for copies of the magazine contain-
ing the next instalment. There was to
be no appeasal of curiosity over the air.
One had to buy the magazine to find out
what happened to whom.

As if from sheer malice of circumstances
the story selected for the first of these
experiments at incompletion did not strike
one as raising enough interest to warrant
buying the magazine for the solution of
the mystery of whether an unhappily
married divorcee shot her husband’s
latest girl friend, but the shock felt at
the abuse of the air as a mere come-on
lure for magazine sale, instead of as a
genuine builder of good will, was none
the less keen. It is to be wondered that
a chain, or any station, would encourage
sending into persons’ homes programs
that referred listeners somewhere else for
the completion of the story. One
would expect that the National Broad-
casting System (WEAF) would not stand
for it, and probably won’t after the public
has made its feelings well known. Also
a word might be said by the associated
stations against the practice: KSD,
WBEN, WCAE, WCSH, WENR, WGY,
WLIT, WOC, WRC, WSAI, WTAM
and WW]J, even those owned by the
N.B.C! The publishers themselves will
be the first to stop the practice if the
public tells them so.

Listen in, if you can, to Mary and Bob
on the True Story Hour, Monday, 10:00
to 10:45 P. M. Eastern Standard Time,
and if the same method is repeated again,
write to the station you heard, and give
your frank opinion of the practice, one
way or the other.

KALEIDOSCOPE

Radio Station WELL, Battle Creek,
Michigan, is ideal for reminding listeners
to keep healthy. This admonishing sta-
tion’s symbol prophesies a renewed fad—
longevity.

x ok

Is there no way to preserve proper
ether conditions for long distance re-
ception? Radio set owners feel ag-
grieved when frustrated in capturing far-
off programs. The ether is not an actor,
nevertheless is temperamental.

x x ok

So much more comes out of the modu-
lator than goes into the microphone that
all radio singers become convinced they
have powerful voices.—A.

Xk ok

RAY PERKINS ON NEW PROGRAM

Ray Perkins, jester, has retired as mas-
ter of ceremonies of the Three Bakers
hour on Sunday evening. A new contract
calls for Perkins to broadcast for Jer-
gens Hand Lotion at 6:30 p. m. on Tues-
day and Saturday over WJZ and a chain
instead of over WEAF on Wednesday and
Friday at the same hour. As “The
Prince of Pineapple,” Perkins also broad-
casts at 10 a. m. on Thursday and Friday.

IMPORTANT NOTICE TO CANADIAN SUBSCRIBERS — RADIO WORLD will accept new

subscriptions at the present rates of $6 a year (52 issues); $3 for six months; $1.50 for three
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Sparks

By Alice Remsen
The Song Thrush

(For Morton Downey, WABC, Daily
Except Sunday, 7:45 P.M.)

Oh, hear the golden-throated thrush singing on the breeze!
And harken to its liquid notes trembling through the trees!
The tall trees, the green trees, the verdant trees of spring,
The slender trees that listen to the thrush’s caroling.

The thrush is not a lovely bird, feathers bright and gay,
But oh, the lovely song it sings on a day in May,

A May day, a gay day, a day so green and lush,

A perfect day to listen to the singing of a thrush.

And in the early morning light, sounding clear and strong,
A solitary lowly thrush sings a faultless song;

And then again at eventide cascading o’er the dale,

The thrush is only rivaled by the graceful nightingale.

Oh, hear the galden-thraated thrush singing on the breeze!
And harken to its liquid notes trembling through the trees!
The tall trees, the green trees, the verdant trees of spring,
The tall trees, the green trees, the verdant trees of spring,

—A. R.

* * %

Golden-Throated Morton Downey, the
“Song Thrush” of the Camel program, is
due back on the air this week, after a
vacation which took him out to the Coast.
The Roundtowners Quartet substituted
for him on the program during his ab-
sence. Morton needed the rest. He has
returned all ready for a strenuous season
and his countless fans will welcome his
reappearance, for the program did not
seem the same without him.

* * %

That Sinister Character of Radio, “The
Shadow,” will return to the air in the early
days of 1932, after an absence of six
months. The identity of this mysterious
person has never been discovered, even
by the people working in the same studlo,
for he always wears a black gown, a
hood and mask and in order to escape
detection, he uses the f{reight elevator
direct to the twenty-first floor of the
Columbia building whenever he is due
for a broadcast.

* *

Have You Ever Caught the “Hunter
and Hampton” daily broadcast over
WAAT, Jersey City? The nuttiest pro-
gram on the air, with no prepared con-
tinuity. Hampton’s laugh is most infec-
tious and he possesses a very quaint sense
of humor.

* k%

Another Good Feature on WAAT is the
Sunday “Stardust” program, featuring J.
C. Ingram, New Jersey's most popular
radio editor, interviewing radio stars. [
heard him interview Raymond Knight- of
N. B. C,, recently, and he did a very good
job. I had the pleasure of appearing on
his program two years ago. It was a
very enjoyable experience. Among other
artists brought to WAAT by J. C. Ingram
at various times were Singin’ Sam, Ray
Perkins, The Two Troupers, Vaughn de
Leath and the Street Singer.

x k%

Apologies Are Due to Howard Greene;
in a recent issue I told you what lovely
photographs Mr. Greene made for radio
stars and then left the final “e’ off his
name and also put him “West” instead of
“East.” The right address is 24 East
58th St. Sorry for the mistake!

* * %

George Olsen and His Music is the lat-
est program to be featured daily by
WABC. This will be the most extensive
night schedule ever allotted a remote en-
semble. The orchestra will be heard over
a nationwide network every evening

except Sunday at 11:45 p. m. Eastern
Standard Time.
* ok ok

Joe Garrick, the Distinguished Star of
talking pictures and musical comedy, was
the guest artist on Footlight Echoes over
WOR on November 29th. He sang three
songs and proved to have an exceptionally
beautiful high baritone voice, with perfect
diction and fine dramatic restraint. By a
strange coincidence we had as guest in
the studio that evening the delightful
little English dancer, Esme Gordon, who
was born in the same town of Brighton,
Englard, in the same year as Mr. Garrick.
She also commenced her stage career
the same year as he did, and in the same
show, at the Queen’s Theatre in London,
with Lee White and Clay Smith’s revue,
“Come In.”

Mr. Garrick is well known in this
country for his good work in pictures,
particularly in “The Sky Hawk,” “Song
of My Heart,” “The Lottery Bride” and
“Bad Company.” Of course, like all mov-
ing picture stars, he has a beautiful home
in California, and loves that state. He
is married to a lovely brunette named
Harriet, an American girl, who accom-
panies him everywhere. He is blond, of
medium height, and has a charming smile.
Likes sports of all kinds, particularly
golfing, riding and swimming. Likes
everything American but still wears Eng-
lish clothes and smokes Navy Cut

cigareftes.
* x %

SIDELIGHTS

EMERY DEUTSCH was the first to
introduce gypsy music on the air...
JACQUES RENARD was born in Kiev,
Russia...BING CROSBY studied to be a
lawyer.. . KATHRYN PARSONS may be
a girl of yesterday on the air, but she is
modern enough to personally make any
and all repairs necessary upon her auto-
mobile...VINCENT LOPEZ once was a
stenographer for the president of a milk
company. His salary was eight dollars a
week ... JOE WHITE not only sings, but
his broadcasts over the National Broad-
also directs the string trio heard during his

broadcasts over the N. B. C. ... J. MAX-
WELL, N. B. C. tenor, was born
in Maxwellton, Scotland...RAYMOND

KNIGHT, N. B. C. humorist, stands six
feet one and a half inches in height, and,
like all humorists, he has a Iugubnous
look ... RUSS COLUMBO is an athlete.
plays handball, rides horseback, shoots
accurate goals in basket-ball and swings

www americanradiohistorv com

a wicket tennis racket...HARVEY
FIRESTONE, JR. son of the rubber
manufacturer, has a perfect radio speak-
ing voice...PAUL DUMONT has shaved
off that tricky little mustache...IRVING
KAUFMAN is heard five times weekly
over WABC—three times for Kolynos as
“Salty Sam’ and twice as “Charlie and

Oscar” ... FRANK PARKER has replaced
tenor Leo o’ Rourke in the Cavaliers
Quartet. * &

Biographical Brevities

About M. H. Aylesworth

Many people have asked me to tell
them a few facts about the career of M.
H. Aylesworth. Well, in the first place,
everybody knows that he is president of
the National Broadcasting Company. His
full name is Merlin Hall Aylesworth. He
was born in Cedar Rapids, Iowa, a son of
the Rev. Barton O. Aylesworth. When
he was one year old he was taken to
Colorado and spent his childhood and
youth in the Rocky Mountain region,
which probably helped to develop his
wide perspective, for early in life he dis-
played the great executive ability that was
later to place him at the helm of the
world's largest radio organization.

Fellow students at the University of
Denver, Colorado Agricultural College,
University of Colorado, University of Wis-
consin and Columbia University, knew
him as an organizer of glee clubs—his
singing voice was considered good—and
also as manager of athletic societies, di-
rector of debating societies, and a good
student.

Upon completing his education—he
holds an L.L.D. degree from the Univer-
sity of Denver—Mr. Aylesworth took up
the practice of law in Fort Collins, Col.,
one of his first accounts being the col-
lection of bad debts for the county medi-
cal society.

Later he went into politics and served
as Republican chairman {for Larimer
County for some time. He abandoned
his law practice in 1914 to become chair-
man of the Colorado Public Utilities Com-
mission, a post he held until 1918. At
that time he became head of the Utah
Power and Light Company, with head-
quarters in Salt Lake City, where he re-
mained until the National Electric Light
Association lifted him into New York in
1919 to reorganize that organization.

In 1909 Mr. Aylesworth married Miss
Blanche Parrett and the couple have two
children, a son, Barton Jerome, and a
daughter, Dorothy.

Mr. Aylesworth has been chief execu-
tive of the National Broadcasting Asso-
ciation since its inception, November 15th,
1926, coming to radio from the National
Electric Light Association, where he held
the position of Managing Director. Since
he took the reins the N .B. C. has forged
to the front ranks in the entire world of
broadcasting, according to various foreign
experts who have visited America in re-
cent months.

few months ago Mr. Aylesworth
visited Europe to make an exhaustive
study of broadcasting conditions there and
to consider the possibility of an inter-
national exchange of programs.

He is a member of the Christian Church
and belongs to several clubs and or-
ganizations, including Sigma, Chi (Wis-
consin), the Lotus, and Engineers Clubs
of New York, and the Pelham (N. Y.)
Country Club.

Until a short time ago Mr. Aylesworth
was an ardent tennis player and stilt
swings his racquet upon occasion, but his
chief outdoor interest at present is golf.
His only other hobbies are his family,
public service and radio—the latter two,
he thinks, are synonymous.

He is a kindly gentleman, not given
much to chatter; rather silent than other-
wise; has a very observant eye; is un-
assuming and possessing the blessed
faculty of minding his own business.
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SELF-SERVICE

One of the problems con-
fronting service men is that
next year is leap year and the
tube replacement business is
bound to be bad. This is be-
cause tube manufacturers have
told the public to retube their
sets at lcast once a vear, and
the public forgets the “at least”
and goes to it once a year, if
then. So with a shorter year
ahead, the tube replacement
market will fall off by 1/365,
and as an offsct, service men
have decided to be more insist-

ent on installation of new
aerials. The P. M. business
therefore will shift from un-
branded tubes to polyglot
aerials,

* E I

Prices of parts are lower now
than ever before, and money is
scarcer, sO service nien are con-
sidering improving their eco-

nomic status by going into
other lines of business, A
committee of the Profitless
Service Men's Contamination

has been appointed to discover
if there is any other business
besides radio, since once a fel-
low is in radio he gets quite the
opposite idea.

k% ok ok

It is expected that the Jap-
anese and Chinese markets will
prove good outlets for manu-
facturers as soon as the mili-

tary clashes become more
serious. The advice about tube
replacements being in order

once a year does not apply to
armies in the field, as various
accidents attendant upon war-
fare makes more frequent re-
placement necessary. Not only
tubes but portable transmitters
and receivers can be sold to
both armies, the only difficulty
being in getting the credit de-
partment to O.K. the shipment.

The demands may become
“Sight Draft Bill of Lading.”
x % %

Remote control tuning is be-
ing featured by the Piffle En-
couragement Company, Inc., for
adaptation to homes not equip-
ped with radio. The device
fits nicely onto a neighbor’s set,
and permits the non-radio
household to tune in and hear
what programs it desires, leav-
ing the real owner of the set
to suffer in noise, instead of the
usual silence.

*x kX

Short wave adapters and
converters are becoming more
numerous, and one of them
that works has been manu-
factured by the National Com-
pany. This created such a furor
that the company was accused
of unethical conduct. The
Worse Business Bureau has
been notified. One of the new-
est adapters plugs into the de-
tector socket and brings in
police calls, if that is possible,
without any other disturbance
of the set or the user.

k kX

Four-tube superheterodynes
are promised for the coming
market, but why only four
tubes, when you can also get
next to nothing on only three,
has not yet been disclosed.
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Infinite Element Tube

Nth Screen in Vari-mu Valve—Price Reduced 40% Before
Tube’s Release
By Daniel Dopester

A pictorial tiew of the
new nth-ode is shoun at
left, the warious grids be-
wg ilustrated as numer-
ously as possible, with
functions stated. At right

is a schematic diagram of
the tube, showing nearly
all the grids, but it was
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BUSINI*ISS being slow in tube {actories,

they have a lot of surplus grids around
the plant, so a new tube has been brought
out. It is called an nth-ode, not for poetic
reasons, but because it has n-clements. It is
the forerunner of the plus-infinity tube, which
is now being perfected in the laboratories,
and which will have n plus 1 elements.

The present new tube is the first nth-ode
to be put on the world market, and requires
special circuit design, as well as a socket that
looks like a circular collander. Physical or
mechanical limitations prevent the actual use
of all the electrodes, because while engineers
can dream up infinite purposes and variations,
nature provides tangible and practical means
of utilizing only some of them; that is, em-
pitically one can not even approximate infinity,
but let it go at that.

New Tube Has Low Number

The new tube, known as the 2946896342987,
can not be used as replacement for any other
tube, but is a very special purpose valve,
Besides the familiar heater, control grid,
cathode and plate there are other grids that
serve new and startling purposes.

The result is a stable tube that has a work-
ing mu factor of 10,000. One of the reasons
why this high mu is attained is that the nth
grid, which can not be used for want of prac-
tical means of attaining the value n, auto-
matically brings the tube in resonance with
a tuned circuit. Hence only one condenser
is needed for tuning, and one coil, using the
n minus 1 tube, 2946896342986. The nth-ode
will be pulled by its resonating grid into the
same frequency as the tuned tube. This is
known as the puller grid. It makes a very
effective display in radio stores.

Another remarkable feature of the nth-ode
is that it has an automatic volume control
grid, thus dispensing with another tube..

This grid is so placed, between the vari-
impedance grid and the puller grid, that any
rise in amplitude shows up as a corresponding
decline in amplitude, and affects the wvari-
impedance grid in such manner that the out-
put is held constant despite the input fluctua-
tions.

In fact, the tube is so remarkable that even
when there is no input there is a large output.
This violates the law of conservation of
energy, but the engineers who designed this
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tube are scofflaws. An amendment to the
Radio Law of 1927 is to be sought to make
the use of this tube legal for amateur and
experimental use, especially as the function-
ing of the tube is more completely experi-
mental than anything hitherto developed in
radio, which is saying a lot.

Blueprints of circuits using this tube will
have to be built by underpinning and con-
struction companies, in layers. They really will
not be prints, but models. The tiers will have
the set-back construction required by the
building zone laws of most large cities.

The heater voltage is 2.5 volts, a-c or d-c,
and the heater current is 0.05 ampere. Thus
power conservation is practiced in these times
when the electric companies need all the busi-
ness they can get.

The plate voltage is 200 volts and the am-
plification bias is 9.99 volts negative. Only the
bias, not the results, are negative, the en-
gineers report on the basis of the Schick test.
The tube can not be used as a detector, so it
has a non-detecting characteristic and can
not detect the difference in functions of its
multi grids.

It will be noted that the grids are numerous,
but there is only one plate. After the n-plus-
l-ode is brought out there will be, it is ex-
pected, an n-plus-20 ode, in which nineteen
extra plates will be used, as there is a surplus
of plates around factories, too.

Price Fixed and Reduced

The list of the nth-ode was given a pre-
release price of $3.50, but the price was re-
duced 40 per cent. before the tube was hrought
out, and it is expected that as soon as quantity
production begins the list price will be re-
duced below the cost of manufacture, the
tube makers figuring that by selling an enor-
mous quantity of tubes they can finally make
mecome meet expenses.

The usual trade discounts will be allowed,
and dealers ordering 100 tubes will get five
tubes free, the discount applying to the free
tubes as well, so that the manufacturer will
have to pay the jobbers and retailers for tak-
ing the five extra tubes. This is a move to
accelerate business.

A counting machine is sold to dealers by
the tube manufacturers at cost, less express
charges, so that customers can tell the num-
ber of grids without having to get out pencil,
paper and a book of Napier’s logarithms.
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NEW “MIKE”
IS SNOOPER

A sensitive microphone that
has an opening front and back,
like a double V evening .(lress,
has been developed by engineers
of the Impulse Registration
Corporation. Also, the micro-
phone can be focused on certain
spots. )

Onc of the outstanding ad-
vantages of this microphone 1s
that, as to sound, it behaves as
a searchlight does to light, ex-
cept that the focusing 1s 1n-
verse, that is, sharper, the
greater the distance. )

The principal use to which
the microphone will be put will
be at large gatherings, like foot-
ball, baseball, horse show, opera
and other events, so that during
periods of lull in the mamn
event the microphone can be
focused on the confidential
conversation of celebrities, and
the world will thus obtain their
side comment on persons and
cvents.

For instance, what does Mrs.
Abernathy Dowager think of
Mrs., Swell Mansion? The
focusing microphone may pick
up Mrs. Dowager’s derogatory
comments on Mrs. Mansion's
table linen or evening dress
(the latter was made from the
former), or any other comment.

Hoover Idea
Is Rejected

Washington.
A permit to use radio fre-
quency transmissign, from a

small modulated oscillator, for
pointless to pointless service,
was issued by the IFederal
Radio Commission to the N. G.
TTunter  Corporation, which
sceks to develop mine areas in
the Southwest.

The corporation has -a radio
adaptation of the divining rod,
and by radio means not only
can tell whether there is water
underneath, but even ii there
is something stronger, besides
being able to disclose the pres-
ence of mineral ores and oils.

The Commission gave long

and due consideration to
the application, =nevertheless
granted the request. It s
said that President Hoover,

who, it will be remembered, is
aiter all a mining engincer, was
greatly interested in the ap-
plication, to the extent of ex-
pressing doubt as to the prac-
ticabilitv of the device.

The Commission overruled the
President with no less com-
punction than it did Examiner
Pratt in another case.

It was said at the Commis-
sion’s office that the Commis-
sion has a mind of its own. A
scarch was started instantly.

SECOND SIGHT
AIDS BOARD

Washington.

The Federal Radio Commis-
sion has decided to require all
stations to file daily reports,
with full tabulated matter, stat-
ing what percentage of the
programs is devoted to lotterices,
fortune telling and other quack
undertakings. It is understood
the Commission has no direct
power to rid the air of these,
as a matter of censorial activi-
ty, so it is believed the statute
has been construed to mean
the Commission should give all
possible assistance to wander-
ing gypsies, Nabobs, sccond-
sighters and miscellaneous other
easy-money grabbers, provided
not listed in the phone book.

One reason put forth for the
attitude toward the necromanc-
ing ilk is that the Commission
is at a loss to solve some of its
most serious problems, and that
one of the members got a big
lift from a fortune teller, who
solved two problems very nice-
ly. This has engendercd a deep
respect for fortune tellers, al-
though the prophesied dark
man coming with a bundle
turned out to be a colored let-
ter carrier arriving with a bag
of complaint mail.

ZVX Ousted but
Increases Power

Washington.

After a hearing beforec Ex-
aminer lilis Pratt, the IFederal
Radio Commission ordered ZVX
off the air, thus reversing the
examiner’s recommendation.

The ground was that the sta-
tion did not carry any adver-
tising programs, and therefore
was not emitting blurbs of or
so-called “credits” of a fulmin-
ating and goading nature. This
was held to constitute failure to
comply with the legal require-
ment of serving public interest,
convenience and necessity.”

The station, as soon as it re-
ceived the illustrated post card
announcing it had been ousted,
increased its power to 50,000
watts.

Worthless Accuracy

Statistics compiled bv the
Department of Commerce show
that there are not as many sets
in use as there should be, and
that only 15,000,000 families
have receivers. The total was
arrived at by the simple pro-
cess of counting noses during
the 1930 census, and therelore
is not as reliable as the esti-
mates given out by the Depart-
ment on other subjects. Statis-
tics lose their significance when
they represent actual values.

LATE NEWS

A German by the name of
Heinrich Hertz, pronounced
Hairtz, with a decided roll of
the r, has been monkeying
around with some apparatus
that he calls electrical, and 1t
has been possible, for him, says
he, to generate what he calls
radio waves, and receive them
at a short distance, say, across
a room. The waves are of dif-
ferent frequencies, some of
them very high. Hertz, who is
a professor at a university there,
gave a demonstration belore
domestic and imported scien-
tific celebrities. After he had
sent and received he was con-
gratulated by the German scien-
tists, all of them his own
students, but the foreign scien-
tists said: “After having scen
the thing done, we come to the
conclusion that the pretended
performance is  impossible.”
Hertz then refrained from pass-
ing pretzels among the foreign-
ers.

* % X

J. C. Maxwell, a British
mathematician, has doped out
some formulas that he says
proves that radio waves are
continuous and of the nature of
light waves, differing only in
frequency. His word for them
is undulating. This is contrary
to the accepted theory, as real
scientists believe that Mr. Max-
well pulled a boner in some of
his computations, bhut they
can’t sav just where, because
Maxwell’'s formulas are so
complicated, and his sign
language so original, that others
cannot make head or tail of
them. In fact, Maxwell, at a
public meeting, could not read
his own mathematical notes.

The oil in the kerosene lamp
had given out.
* * *

Michael Faraday has hcen
doing some experimenting in a
London garret, making most
progress by ignoring the advice
of a learned scientist for whom
he had been working, and with
whom he had travelled in Italy
as sort of secretary. While on
the great scientist’s payroll the
enterprising valet had to be
polite. He drew the line, how-
ever, at polishing his master’s
shoes, as he said, that did not
come within the civil service re-
quirements of an assistant
scientist. While protesting
against shoe shining, and thus
arousing the displeasure of his
master’s wife, [Faraday dis-
closed confidentially that he
had discovered a means of
transferring current without
wires, using what he calls elec-
tromagnetic induction. As the
inductive school of reasoning is
not in the ascendancy in Eng-
land, Faraday has had trouble
with his landlord about rent
payments, and the theory of
electromagnetic induction did
not impress the unpaid landlord
at all. Faraday said if he docs
not get a bhetter hreak at home
he’ll go to America, as he has
a season pass for the New York
Aquarium.

LATER NEWS

Guglielmo Marconi, an Italian
as his name indicates, but who
was educated in England, has
succeeded in flashing the letter
S across the Atlantic, explain-
ing that the letter S stands for
Science, and that the letter Z,

being zig-zag, could not make
the grade, due to the straight

path of the wave. His demon-
stration is regarded as a boy-
ish prank o1 no useful sig-
nificance.
* ok ok

Oliver Lodge has a new idea.
He says that as different radio
frequencies can be generated
some means must be used for
receiving different frequencies.
So he has two coils and changes
the relationship of one to the
other to accomplish what he
calls tuning. As Lodge’s dues
in the ILearned Scientific So-
ciety are paid up to date his
demonstration and explanation
have been given ofhcial ap-
proval, and he is on the road
to knighthood.

%k F

John Ambrose Fleming, being
dissatisfied with devices called
rectifiers, and wanting some-
thing more sensitive and more
stable to afford the advantage
of listening to radio transmis-
sions, which are said to be ut-
terly practical, has taken a
piece of glass, removed the air
with an air-remover, leaving in-
side two elements, one called
the negative anode or plate, the
other the cathode or positive.
This device he calls a rectifier
because it eliminates radio fre-
quency and leaves something
vou can hear. Now that he is
hearing things he may soon he
expected to be seeing things.
This business of seeing will he
called television.

* * X

An American named lLee De
Forest has produced what he
calls an audion, and which not
only can be used as a detector,
as was the case with Fleming’s
device, but can be used to mag-
nify signals. This magnification
takes place because the signal
put into the audio comes out

(More of these serious discussions, alas, on next page)
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larger. Besides, he can make
the tube generate radio fire-
quencies, which is regarded as
important. This generation is
all due to oscillation. The
time between one generation
and another is known as a
cycle instead of as three score
and ten.

LATEST N_EWS

What is called a radio broad-
casting station and is known by
letters only, instead of by name,
has sent out Harding clection
returns by radio. The results
were spoken into a disc called
a microphone and the pulses
amplified and sent out from one
of De FForest’s oscillating tubes.

The station, or sending plant,

is known as KDKA, and is
owned and operated by the
Westinghouse Electric and

Manufacturing Co. People who
owned receivers and earphones
could hear the result. In this
way Harding became aware of
his election before the results
were counted.

* % %

John McCormack and Geral-
dine Farrar were heard before
the microphone of WEEAF, New
York City, on New Year’s
Night. They sang well, as
usual, and their voices came in
excellently on broadcast re-
ceivers. Such sets as were
cquipped with audio frequency
amplifier and loudspeaker
brought in the fine music with
volume enough to fill an empty
room.

* * *
The  Television  Thrilling
Corp. has erected a station to
send television around the

world and is making receivers
that get Mars and Hades.



26

RADIO WORLD

December 12, 1931

Station Gaps Optician Discovers New Facts About Ultras

By Bernice Warbler
GOOD COOKING

Catsaunt, QWMZ household
recipe hound; Sunday and
holidays, 2 p.m.)

HOW telling is a pie that's aptly
baked,

pared to st hes that so sorely

ached;

What joy ecstatic swells the human
breast, .

When mother’s matchless pies have
gone to rest.

And, oh, the lusty purpose of 'the hat_ch

Down which we crowd thrice daily
quite a batch

Of whaotkwe miscall food, and oh, the
lo

Of joy on greeting one who is a cook!
So swell with pride instead of stomach

(Agnes
adviser,

C

To greet the gorgeous oven-baked
refrain,
The sizzling roast, the cake or custard
ne
That ptl~n’ills the spirit where the in-
nards lie!
—B. W.

Oscar Impresario has been
shifted from playing the break-
fast music in the Pink Room of
the Dewrop-Astoria, to playing
the luncheon music in the
Heliotrope Room. As only the
Pink Room music is being broad-
cast, this leaves the maestro off
the air temporarily. He is being
congratulated by enemies on ac-
count of his advancement.

* k%

“Nobody’s Business,” a playlet
in one-half act, recently was put
on by the Nationwide Broadcast-
ing Company. Init played Helen
Tipsy, the wide-eyed girl of the
Frozen North, who made such a
hit twenty-seven years ago on
the Pantages circuit, playing five
a day as a middle aged lady.
Helen has a voice that possesses
the finest cracks imaginable, and
the playlet was halted when half
over only because of trouble in
the control room. The studio
director was in that room at the
time.

* * *

Historical episodes from the
early American era are to be
presented beginning Friday by
the Country Service Company.
The first episode will deal with
the Neanderthal ascension of the
present Rocky Mountains. The
part of the dinosaur will be taken
by Herman Stuffem, former taxi
driver.

' * k%

Cissie Simplelocks, juvenile of
the Down Home Air Opera Com-
pany, who sang “Manon” with
great success, is a lover of Easter
lilies. She married the first man
who sent her a bunch, but later
found out that the messenger had
misdelivered the nosey spray.
She is now his leading woman,
and how she drives him. Her
TFrench is regarded as the most
perfect specimen ever to be bred
in an American high school.
When she sings “Connais tu le
Pays” what for the fine French
and the adherence to tune, she
perfects an artful doubling, also
making it sound like “Coming
Through the Rye,” tune, words
and all.

* % %

Several brand new numbers are
about to go on the air and some
have very attractive tunes and

RECENTLY there has been considerable interest in the ultra frequencies, those that enjoy
the effects of light waves, and are obstructed by buildings and other objects, and follow the
carth’s curvature, travelling as far as sight, or to the horizon, as you prefer.

Dr. Spinwell Truthless, noted optician, optometrist and eyeglass doctor, who has made a special
tudy of the possibilities of the ultra frequencies improving the attendance in his at his glassware

store, said:

“After painstaking efforts, and the use of a high-powered microscope, I have found that not
only is the behavior of the ultra frequencies likethat of light, but also that these waves, are, in a

sense, true light, and the on}y reason we listen to the transmissions
lack of sufficiently penetrating vision.

instead of seeing them is

I have developed a new lens that so improves the sight

that the ultra-waves, like small boys, should be seen and not heard. I call it the Small Boy Lens
and recommend it to radio engineers in particular, as judging by what [ have observed, they do

not see any too well”

Others have found interesting facts concerning the ultra frequencies. Jean Secondfiddle, the
French-Canadian, assistant director of the Flop Laboratories, has invented an escutcheon that

goes on any broadcast set and is used as an adapter for ultra frequencies.

Thus, by putting this

escutcheon on the broadcast set, and walking to or from the set, body capacity is made to change

the frequency.

It is the Theremin principle applied to an oscillating escutcheon.

words. One of them is “Tea for
Two,” sponsored by the Great
Pacific and Mediterranean Tea
Company, with special dispensa-

tion from Providence and the
copyright owners. Another is
“A Kiss in the Dark,” which

has been open to some criticism
from the Censurious Society, due
to the frequent matrimonial con-
sequences of dark kissing.

x %k x

A most delicious luncheon was
served the other evening at a
radio star party by Uncle Donald
Wan, who delights the hearts of
the kiddies and is better known
to them than their own daddies,
what with the times driving dad-
dies out nights to forget their
troubles. When daddies return
home from the office for supper
thev find it hard to get a greet-
ing from their young sons and
daughters, because Uncle Donald
engrosses the children’s atten-
tion. Uncle Donald really does
not ride to and from the studio
in an airplane but uses an auto-
mobile. He has a Lincoln. He
gave his wife the Packard that
needed new rubber.

PERSONALITIES

EDITH ACRIMONY has
blimp hair. After washing, it
goes up and stays up and on
occasion circumnavigates the
world. . . . ROSS TURNOVER
learned to croon before crooning
was known, as his mother was
a crooner before him. Only they
called it crowning at that time
and Ross became an orphan at
an early age. ... Sugar sandwich
biscuits are manufactured bv the
father of JASMINE DRAGON-
EILLLA, The charming daughter
gives large quantities of these
biscuits to the poor, who call
her Marie Antoinette.

COLLIDE-OSCOPE

Short waves, being very low
waves as used in radio, have
encircled the globe. Amateurs
listen regularly to stations all
over the world, receiving code.
It is expected that voice soon
will be used. as amateurs who
know enough code to pass the
examination sometimes get
rusty on code, but can follow
the English language all right,
even as spoken in foreign lands.

* % %

Alternating current tubes are
announced, so that now it will
be possible to operate sets with-
out batteries or battery elimin-
ators.

See Things On Trip To Europe

Just back from a trip to
Europe, made on behalf of his
firm, all expenses paid, Ignatz
Forsooth, consulting engineer
of the Short and Long Selling
Company, reports that Europe
is making great advances in
television.

He said that he attended a
show in Berlin and that, to the
best of his information and be-
lief, it was possible actually to
see the pictures. The neon
lamp was used by some, the
Kerr cell by others, mechanical
scanning by most, a cathode
tube by Von Ardenne, while all
the men wore evening clothes,
and the women had on slippers
and fine dresses.

Speaking of the comparative
quality of the television in Ber-
Iin, Mr. Forsooth said that the
steins are a little shorter now,
due to the reparations situa-

tion, but that the contents were
just as enjoyable as during his
visit two years previous, in fact,
more so, since then he was
strictly on his own, while this
time the firm was paying all

One of the scanning discs,
that develops greatest speed, or
was it the motor, was known
as Sparkling Mozelle, and if
anyone had ever seen a finer
picture, it must have been a
miracle, he said.

Besides, wherever he went,
he received nothing but in-
formation on television, except-
ing of course a few concerns
that had some worthwhile de-
velopments, and as to these
there was only guarded inform-
ation.

“Nothing to say,” revealed
these manufacturers, and Mr.
Forsooth sailed for home, all
expenses paid.

Here, There

Bargain prices prevail on
midget sets, and on large con-
sole sets, as well as consolettes.
It is always the same set, in
one or another picked-up cabi-
net, and there is a bonus (P.M,,
for pin money) to every store
salesman who palms off one of
these in preference to a stand-
ard receiver on which the profit
is greater.

* %
The standard color designa-
tion code for resistors has

caused considerable comment,
as by having a little book in his
pocket a service man can not
mistake the value required for
a replacement resistor. This
takes much of the fun out of
the work, since the tubes stay
ast and thg Sit Elays.

After patient years of ex-
perimental improvement, the
Hammarlund Manufacturing
Company has brought out an
all-wave superheterodyne.
When a demonstration was
given recently, a Furopean sta-
tion was tuned in loudly and
clearly, and one of the pros-
pects ordered a set without
discount and paid for it in ad-
vance, thus setting a precedent
that unnerved even Lewis Win-
ner, the chin of the Hammar-
lun unit.

* % x

The ability of radio waves to
travel long distances has been
established, as persons who lis-
tened to recent broadcasts at a
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and Nowhere

distance of 1,000 miles or more
were asked to report by mail to
stations, and forty-six letter:
were received by six stations.
This proves the wide range and
extensive interest. It 1is ex-
pected that within ten years
hundreds of radio sets will be
in use.
% 3k %

Television isn’t here com-
mercially yet, so when Secretary
Stimson takes a walk, or does
anything equally vital, there is
no camera to record the tre-
mendous episode. For this he
should be thankful, for his coat
collar always rides far too high
on his neck to make television
safe for tailored democracy.

* % %

If that man who has not writ-
ten to the station complaining
of overdose of advertising talks
will please communicate with
the Secretary of Incredibility,
he will not be suitably rewarded.

* x
Over in China they have
plenty of radio reception to

keep their minds off the con-
sequences of League of Na-
tions assistance.

* ok *

Another sort of Gandhi, more
full attired, and bewhiskered be-
sides, is Dino Grandi, Italian
Premier, recent visitor here,
who was said to speak English
fluently, Hoover needing no in-
terpreter. Then Grandi broad-
cast in English and we needed
one.
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AR TO LINK
ONTINENTS IN
MARCONI HONOR

Five continents will be linked in a radio
roll call around the world arranged by
the National Broadcasting Company to
celebrate Marconi Day, December 12,
thirtieth anniversary of the first successful
attempt to span the Atlantic by wireless.

M. H. Aylesworth, president of N..C,
characterized the celebration as the big-
gest international broadcast ever under-
taken. Australia, Japan, Brazil, England,
Argentina, I‘rance, Germany, Italy, Poland,
elgium, Holland, the Philippines, Hawaii,
Canada, Hungary and the United States
will participate in the program, hooked
in a single network, the largest ever
set up.

Marconi to Speak

Guglielmo Marconi will speak over the
world-wide span on this anniversary of
the most important day of his life—a day
on which was born a device that has
saved thousands of lives, and now unites
the world in a net of instantaneous com-
munications.

On December 12, 1901, Marconi sat in
Cabot Tower in St. John’s, Newfoundland,
and heard three faint clicks, the tele-
graphic code for the letter S, which had
been originated a fraction of a second
before by contacts of a key in Marconi’s
specially constructed station at Poldhu,
South Cornwall, England.

Those three clicks, in a longer combina-
tion (... . form the SOS.
They have brought rescuers to passeners
and crews of innumerable ships in all the
seen seas. That symbol still halts broad-
casting everywhere withi nits reach, so
the the commerce and entertainment of
the world may not interfere with the
urgency of saving endangered lives.

Other Scientists to Be Heard

The anniversary program will go on the
air sometime during the afternoon of
December 12. The exact hour has not
been set, as a multitude of technical de-
tails must be arranged in order to tie
together so many far-flun stations in a
smoothly working unit. N.B.C. engineers
and techmca} experts have been working
for weeks in cooperation with officials
of the various countries to perfect the
network so it may unction without a flaw.

Sment{sts and other personages of the
cooperating nations will speak briefly dur-
ing the program in honor of Marconi, and
music will be heard from many points
around the world.

International Resistance

Elects New Officers

_The directors of the International Re-
sistance Company have announced their re-
orgamzation plans necessitated by the death
of their president, Francis R. Ehle, in a
recent airplane crash.

_Ernest Searing, former vice-president and
dlrector. of the company, succeeds Mr. Ehle
as president. Willilam G. Porter has been
elected. vice-president and a director. Ruth
N. Shires, formerly secretary of the com-

pany, has been elected secretary and treas-
urer.

45,000 Record for
N. B. C. Missives

The daily incoming correspondence
from radio listeners struck a new high at
the National Broadcasting Company re-
cently when more than 35,000 letters and
telegrams were delivered to the company’s
headquarters in New York.

In addition some 10,000 letters, not in-
cluded in this total, were opened and read
at N.B.C. branch offices in Chicago and
San [rancisco.

The grand total for the day represents
more pieces of mail than were received
in a month when the N.B.C. was first
organized five years ago, and better than
half the total amount received during the
entire year of 1923, the first year of chain
broadcasting through station WEAF.

Many fans in New York delivered or
sent their communications by hand, and
the day’s communications included nearly
a thousand telegrams, as well as special
delivery and air mail letters.

HY WILKINS
CAME TO TOP

W2XAL, Schenectady, N. Y. demon-
strated that it is possible for short wave
radio signals to bring a submerged sub-
marine to the surface. This unusual dem-
onstration recently was reported to the en-
gineers of WGY's short wave station by
Ray Meyers, radio officer of Sir Hubert
Wilkins’ submarine, Nautilus.

According to Mr. Meyers, W2XAF was
the only short wave station he could re-
ceive dependably while in the Arctic. The
Nautilus, at its Arctic base, was made ready
for under water and ice exploration by dis-
mantling the transmitter antenna. With this
antenna out of commission it was impos-
sible for the submarine commander to com-
municate with the outside world, but it was
possible, through the receiver, to get the
signals of W2XAF during the time the
Schenectady transmitter was on the air.

The Nautilus had been under for a long
time. No word had been received back in
the United States and as the silence con-
tinued, anxiety was felt for the safety of
the crew. When ships at sea and land sta-
tions failed to get response, the news of
this failure was carried by the newspapers.
This news item was included in news serv-
ice read over WGY and carried by W2XAF.
Mr. Meyers heard the story which re-
ported that the entire world was concerned
over the silence. When Sir Hubert learned
that relief expeditions were actually being
planned to locate him he decided to come
to the surface. The transmitter antenna
was replaced an dthe news of the crafis
safety was sent out.

Grosswendt Named
Pacent Plant Manager

The appointment of Carl Grosswendt as
production manager of the Pacent [lectric
Co., Inc., is announced by Louis G. Pa-
cent, president of the firm. Mr. Grosswendt
assumed his new duties at the Pacent plant
at 91 Seventh Avenue, New York.

Trained as a mechanical engineer, Mr.
Grosswendth has specialized in scientific
factory management in both Europe and
the United States. His radio experience
dates back to 1921, when he established a
radio parts factory in Berlin. Hz has
been connected with several large American
radio firms.
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WORK IS BEGUN
FOR N. Y. OPERA
BROADCASTING

Metropolitan Opera on the air came
nearer recently when National Broadcast-
ing Company engineers began drafting
plans for microphone locations and a con-
trol and observation booth in one of the
upper tiers, to be submitted to Edward
Ziegler, assistant general manager for the
Metropolitan Opera Company, New York.

Installation and construction work will
commence as soon as the plans are ap-
proved by the opera company, and within
two weeks it is expected that actual
acoustical tests will be under way.

As soon as possible thereafter portions
of regular performances of the nation’s
leading opera company will be made avail-
able to listeners throughout the United
States.

\With the realization that a great part
of the country cannot hear opera because
it is available only in the largest citics,
the National DBroadcasting Company is
bringing opera directly from the stage of
the Metropolitan to the homes of music
lovers.

Deems Taylor to Be Narrator

Although it will be several weeks before
the necessary arrangements for broadcast-
ng can be completed, the servces of
Deems Taylor, music critic, whose own
compositions have been heard from the
Metropolitan stage, have alrcady been
obtained as narrator for the series of
operatic programs which will follow As-
sistant General Manager Ziegler’s appro-
val of the N.B.C. plans.

According to these plans, no temporary
or portable equipment will go into the
opera house. Control booth, wires and
microphones will be permanent, but incon-
spicuous. Tehcnical facilities will be of
the finest, but there will be nothing, save
the control and obseration booth in an
out-of-the-way spot, to indicate to opera-
goers that the performance is being broad-
cast to a far larger audience.

In the construction of this booth and the
installation of equipment every effort will
be made to share boxholders inconvenience
or annoyance. The booth, from which the
operating engineer and the production
man coordinate the visual and auditory
control of the broadcast, will be con-
structed outside the building and carried
in scction by section, in order that build-
ing operations will not conflict with sched-
uled performances.

Announcer in Chamber

In addition to the control room, this
structure will also contain a special sound-
proof chamber, with a full view of the
stage, from which Taylor and the an-
nouncer can speak to the radio audience
without disturbing those seated in the
vicinity.

Erection of the booth will be further
complicated by the necessity for con-
structing it of fire-proof as well as sound-
proof material. Ordinary soundproofing
employs wood, but in order to eliminate
every possible fire hazard in the opera
house the booth will be built of steel.
his, the engineers point out, will make
the equally necessary sound-proofing more
difficult, thereby delaying the time when
actual broadcasts may begin.

Once completed, the entire control room
structure will be painted old rose to har-
monize with the color scheme at the
Metropolitan. Plans for the installation of
the microphones have not been completed.
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ULTRA WAVES
RANGE PUT AT
FIFTY MILES

Tests made by the Shortware and Tele-
vision Corporation in DBoston lead the
corporation to state that the projection of
signals from great heights on ultra short
waves brings about good television results.

Marshall P. Wilder, member of the re-
search staff of the organization, analyzes
the experiments conducted by WIXZ
which contributed much new data on
ultra-frequency television.

“The 100-watt transmitter of WIXZ is
the first to be modulated with television
and voice and broadcasts regularly on 6.7
to 6.97 meters,” he reports. “The char-
acter of these waves makes them almost
ideal for television purposes.

“Absence of fading, negligible (if not
entirely eliminated) background noises,
‘plenty of room to move around in’ for
the emission of wide bands for spreading
good pictures, are among the favorable
aspects.

Range About 50 Miles

“The main drawback, short range, is
more than offset by the quality of received
signals—and it must be borne in mind that
few listeners in the eastern metropolitan
districts regularly receive broadcasting
from stations farther away than fifty
miles. The quality of locals is undisputed
and will be preferred to a distant station
which have a hissing sound, perhaps a
slight amount of crosstalk, or even a small
amount of fading, no matter how good
the program.

“Transmission on 43,000 to 45,000 kilo-
cycles has approximately the same range,
with no dead spots, provided the antenna
is high enough at the station, at least 750
feet above the surrounding country, to
attain this coverage.

“New York has a group of buildings
suitable for such purpose and there are
tall structures in other cities adaptable for
television stations. With one-kilowatt
power the high-up transmitter will be
most effective. Shadows cast by large
buildings do not seem to be such an ob-
stacle; at least, I have not noticed any
interference when receiving signals from
the low powered station in and about
Boston, although the present antenna is
not advantageously placed. WIXG’s an-
tenna is a full wave current fed outfit
with tuned transmission line,

Used Super-egenerator

“Voice reception was carried on through
the use of a small super-regenerative re-
ceiver placed inside an automobile, with
an aerial three ieet long. Signals were
strong with no fading over an irregular
course from Boston to Newton Center, a
distance of seven miles. At no time has
the ignition system of the car been an
annoyance. This form of interference, as
well as that created by X-ray machines,
power lines, etc., is negative. From New-
ton Center to Wellesley the signals some-
times droped, fading behind hills and in
valleys; sometimes a foot advance brought
them in at full strength. This is under-
standable because according to the ac-
cepted formula our signals should be ef-
fective at only eight miles based on the
fact that our antenna is only about 50
feet above ground.

Results on Meters

“Yet there is evidence that these high
frequencies sometimes cover great dis-
tances. A Hovt Taylor, of the Naval

“Goldbergs’” Party
Gay Despite All

The second anniversary of “The Gold-
Lergs” was celebrated recently. It was a
happy occasion in the career of Gertrude
Berg, author and principal actress of the
National Broadcasting Company series.

“The Goldbergs” held open house in a
studio at 711 I‘ifth Avenue, New York,
home of the N. B. C,, throughout the late
afternoon and early evening.

For “Jake Goldberg,” whose character
in the sketch as that of the wife of Mollie
Goldberg (played by Mrs. Berg), shook
hands with the real life husband, Mr.
Berg. The fictional husband of Mollic
Goldberg and the real husband of Ger-
trude Berg chatted pleasantly together as
they nibbled cakes and sipped coffee, and
there never was greater serenity and less
awkwardness or discomfort. They agreed
they had, in their respective spheres, one
professional, the other domestic, the fin-
est helpmate in the world. Mrs. Berg
beamed domestically on the one and pro-
fessionally on the other——you can imagine
which—and decided that they both meant
a great deal to her.

HOW CELEBRITIES
WRITE NAMES

Three weeks after N.B.C. placed a guest
register in its Fifth Avenue studios the
nrst page was filled with signatures
{famous in the fields of adenture and music.

By coincidence, the first half of the
opening page included such famous names
as A. Whitten Brown, first to flv the
Atlantic with John Alcock; Capt. Eddie
Rickenbacker, war ace; Colonel Charles
A. Lindbergh, and Roy Chapman An-
drews, exploring scientist.

Below them were registered famous
singers and composers, including Gerald-
ine Farrar, Mary Garden, John Philip
Sousa, Henry Hadley and Rudolf Friml.

The smallest signature was that of the
bandmaster, who wrote in a thin hand.
“John Phil. Sousa.)” Lindbergh signed
himself “C. A. Lindbergh” in simple stvle,
with a slight tilt to the right. Explorer
Andrews stretched his name in a sweep
almost across the page. The boldest sig-
nature was written by Miss Garden, be-
ginning with a giant capital “M.”

Miss Farrar signed with sharp, cryptic
capital letters tapering off into almost
illegible endings. Friml had a dashing
flourish with lines that whipped across kis
name in the 1890 style.

The bhook is kept in the office of J. de
Jara Almonte, night executive, who is host
to all notables participating in or attend-
ing broadcasts.

Research Laboratories, told me that he
had maintained 24-hour service from
Washington to Panama using only 7
meters for six months. That was two
years ago. Conditions are different and
hazily comprehended. Dr. Taylor des-
cribed successful communications on
waves of 4.5 meters between Washington
and California in onl ytwo out of two
this cannot be done now, for reasons only
hundred trials. The border for reflected
waves is reached at about 85 meters.
“At Arlington, Mass., ten miles from
WIXG, reception is excellent on the hills.”
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CHINESE KEPT
POSTED BY AIR
ON MANCHURIA

Chinese are kept posted by radio about
developments in Manchuria, Ilenry K.
Chang, Consul General in New York, said
in a recent broadcast over WOR, New-
ark, N. J. He ulso spoke, in substance,
as follows:

The Chinese Signal Corps has acquired
modern vacuum tube transmitters and re-
ceivers. The men are well trained in mili-
tary communication practice both {or
point-to-point scrvice and mobile oper-
ation in the field. These portable stations
can be erected in a few minutes and put
the troops in touch with headquarters
at d1sta;1ces upward to a thousand miles.
Power is supplied either by hand-driven
or engine-driven generators.

Trained in Three Languages

The Chinese Signal Corps men are put
through a long period of training in gov-
ernment schools, both in engineering and
teleg.raphy,. being able to maintain and
repair equipment and many being able
to copy messages in I<nglish, Russian and
Japanese.

Broadcasting stations in China are lo-
cated at Shankhai, Peking, Mukden, Can-
ton, Hangchow, Harbin, Nanking, and
Tientsin, operating on wavelengths be-
tween 30 Oand 500 meters.

There are also more than twenty mod-
ern short-wave stations, some of which
are used for broadcasting and others
for telegraph purposecs.

These are located at Shanghai, Nan-
king, Chungking, Wuhu, Ichang, Hankow,
Tientsin, Pieping, Swatow, Canton, Taian
and other points. Some of this equip-
ment has been supplied by the RCA and
some by the International Telegraph and
Telephone Company. )

Hear Japanese Stations

. The listener in China today finds a thrill
in cvery turn of the dial, at one setting
finding something coming out of Russia,
at another from Japan, and again from
the zone of hostilities. Some of the Jap-
anesc stations heard in China are JEZB,
Tokyo, or 20 meters; JFAV, on 39.50
meters, and JHBB on 37.50 meters. Mos-
cow 1s heard regularly on short waves.

An English program is broadcast daily
(two p. m. Eastern Standard Time) from
the 20 kilowatt short-wave station at
Shanghai, XEL, on a wavelength of 37.64
meters. '

Asking :I':0 Muzh, or
Who Could Comply?

. “I don’t like the person who plays Clem
in vour sketch ‘Jimmy and Dad’ Why
don’t vou fire him and get somebody
clse?” So wrote a listener to Pat Barnes
whose one-man radio comic strips are
heard daily over an NBC-WJZ network.
I’z}t replied he couldn’t discharge Clem
without discharging himself, for Pat takes
all the parts in his sketches.

Eight Tube Super

Further discussion of the eight tube
1supterhetekreodyne treated in an instalment
ast week will be published next w
December 19th, et week.
_Another article will deal
dividers.

with voltage
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CONTROL KEEPS
ULTRA WAVE ON
ITS FREQUENCY

What constitutes the first practical em-
ployment of ultra-short radio waves, which
for many years have remained one qf
the curiosities of radiotelegraph experi-
mental work, has been accomplished with
the establishment of the new inter-island
radio telephone system of Hawaii.

The development is regarded as an im-
portant milestone of radio, as it taps an
altogether new reservoir of wavelengths
for commercial utilization. Such an ultra-
short wave communications system lends
itself to duplication in other archipelagos,
and particularly in those of the tropical
regions for this and similar short dis-
tance communication in reliable, contin-
uous communication, although the eth-
ciency of frequencies now employed for
long range communication remains un-
challenged.

Attempts Begun 20 Years Ago

Attempts to establish inter-island tele-
phone service for IHawaii were begun
by the Mutual Telephone Company in
1912, when a survey disclosed that the
channels between the islands were too
deep to make the use of cables for voice
communication nracticable. The success-
ful system eventually was established
through the cooperation of Radio Cor-
poration of America engineers with the
Mutual Company, which called upon R.C.A.
Communications, Inc., {or assistance fol-
lowing extensive research and experi-
mental work by R.C.A. in the ultra-short

wave field.
At the time R.C.A. engineers were
brought into consultation, in 1928, ex-

periments had been conducted in Hawaii
over a period of years on various fre-
quency bands open for use by the tele-
phone company. However, the spectrum
of intermediate and the so-called “normal
band” of short waves had been aban-
doned because of the selective fading
and strong atmospherics experienced. It
was quickly found that transmission on
the ultra-short waves would convey tele-
phone conversation with reliability over
the required distances, but many prob-
lems remained for solution before a prac-
tical system could be developed.

Behave Like Light Waves

Ultra-short waves have many of the
properties of light waves, which do not
tend to follow the curvature of the earth.
In the Hawaiian system they are trans-
mitted from point to point on the same
plane, without there being mountains or
other intervening obstacles. This condi-
tion was met by locating the Hawaiian
stations on top of the mountains and in
a direct air line with stations on the
mountain peaks of other islands. Mathe-
matically exact surveys were conducted
so as to permit a perfect alignment of
sending and receiving antennae at the
different stations.

Although ultra-short waves provided, in
this instance, the solution of transmission
through the ether without static or iner-
ference, the apparatus which generated
the waves was extremely critical of ad-
justment. A transmitter on so short a
wavelength is subject to “frequency drift”
or shifting of wavelength, from very slight
causes. Even so small a factor as a change
in atmospheric temperature would throw

it off the appointed wave. This had to
he overcome, else the constant attention
of trained engineers would be required
to keep the stations “in tune” and even
then interruptions to the service would
be inevitable.

New Control Introduced

The usual engineering method of main-
taining a transmitter on its assigned wave
is by means of electric crystal control.
But this necessitates much associated
apparatus and, in the case of ultra-short
waves, so much additional equipment as
to place the cost of operation beyond all
reasonable limits. R.C A. engineers solved
this difficulty with a new development
known as the Long Line Frequency Con-
trol.

This is an electrical circuit, with no
tubes and no moving parts, connected
to the five meter tl'ansmitting circuit.
The action of the Long line IFrequency
control is to correct automatically and
entirely by electrical means any tendency
of the transmitter to stray from its proper
wavelength.

Through its employment, the apparatus
is lifted out of the category of critical,
laboratory equipment and made practical
for comimercial use. The Long Line I're-
quency Control makes possible installa-
tions which need only periodic attention
and otierwise maintain telephone com-
munication between islands as dependably
as though they were connected by wires.
IEquipment for the new system was sup-
plied by R.C.A.-Victor Company.

Band from 5 Meters Down

The possibilities of ultra-short waves
have for some years been a subject of
speculation and investigation among radio
engineers. Pioneering research in this
field had been done by Marconi, both
in his independent eifforts and in co-
operation with the Italian Government.
R.C.A. began experiments several years
ago.

The ultra-short wave band is generally
listed in present day parlance as that
part of the radio spectrum which extends
from five meetrs downward. There ap-
pears to be little or no difference in the
essential properties of these frequencies
except that they present more problems
in control as the wavelength shortens.
Research among other frequencies in the
realm of ultra-short waves has been and
is being conducted at the R.C.A. Com-
munications laboratories at Riverhead and
Rocky Point, Long Island. It is believed
that the principles of the Long Line Fre-
quency Control will prove of great value
in the taming of even the shorter of the
ultra-short waves.

The Long Line Frequency Control is so
named because the electrical circuit which
constitutes this device comprises lines
having a length many times the length
of the wave on which the transmitter
operates.

The Hawaiian radio-telephone system
was due largely to the efforts of J. A.
Balch, president of the Mutual Telephone
Company, who pushed forward continuous
expermmental work on the islands. Of its
operation, Mr. Balch reported that on the
day the new system was opened for com-
mercial traffic a total of 213 calls was
handled without a single instance of a call
having to be cancelled on account of un-
successful transmission.

Immune from Static

During the first week of commercial
service the islands were visited by a

severe static storm, described by ~Mr.

Balch as one of the worst in his expe-
ricnce, with lightning flashing almost
continually for the better part of two
days and nights.

“No. difficulty was experienced, how-
ever, in the operation of our ultra-fre-

www americanradiohistorv com

WAVES OF FIVE
METERS OR LESS
FOR MESSAGES

quency telephone circuits,” said Mr. Balch,
“and it was a weird experience to be
watching the lightning flashing and at
the same time talking to Hilo without
ditticulty, or without any particular an-
noyance being experienced from the very
faint indications of static on the circuit.”

The system links the islands of Hawaii,
Kauai, Oahu and Maui. A radiotelephone
service in which the Mutual Telephone
Company is interested between Hawaii
and the North American mainland will
be opened probably before this Christmas.
For the mainland service, transmitting
and receiving stations in Hawaii will be
owned and operated by the R.C.A. Com-
munications, Inc. In trans-ocean work
the transmitting and receiving stations in
California will be owned and operated by
the American Telephone and Telephone
Company. Connection to the Hawaiian
land telephone land telephone network
as well as to the new, inter-island redio-
telephone service, will be made through
the Mutual Telephone Company.

Forum

Thank You; We Feel Better Now

SHALL not attempt to praise your (or

should I say “our”) publication, as
words are inadequate to express the pleas-
ure I teel when I arrive home and find
the latest edition waiting for me.

Five hundred and six consccutive is-
sues and getting better all the time, if
that be possible. Keep up the good
work and believe me to be one of your
best boosters.

WiLriayx Woop,
743 Willibrord Ave.,
Verdun, P. Q. Canada.

SUNDRY SUGGESTIONS FOR WEEK COM-
MENCING DECEMBER 13

Sun., Dec. 13: N. Y. Phitharmonic Or-

chestra; WABC—3:00 p. m.

Sun., Dec. 13: Footlight Echoes; WOR—

10:30 p. m.

Mon., Dec. 14: Merrie-Men—Male Quar-
tet; WJZ—12:00 noon.
Mon,, Dec. 14: Carl Fenton & Bing

Crosby; WABC—7:15 p. m.

Tues., Dec. 15: Marion Harriss; WEAF—

11:30 p. m.

Wed., Dec. 16: Sherlock Holmes; WJZ—

9:00 p. m.

Thurs., Dec. 17: Weaver

WOR—10:15 p. m.

Fri, Dec. 18: March of Time; WABC—

8:30 p. m.

Sat., Dec. 19; Arthur Pryor and Revelers;

WEAF-—-9:00 p. m.

(If you would like to know something
of vour favorite radio artists and an-
nouncers, drop a card to the conductor
of Station Sparks. Address her: Miss Alice
Remsen, care Rapto Worip, 145 W 45th
St, New York.)

of Dreams;
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Stations

ke

800
WBAX ....... 1210

Station

in United States and Canada, Corrected to Press Time

ke Station Station ke

MH. E. Weilmiller, 1312 Porter St.,
ich.
Joseph Henderson, 547 83rd St., Brooklyn, N Y.
W. B. Smith, 21 Regent St., ]amestown N. Y.
Foster Fralexgh Box 196, Lawndale, Ohio.
Arthus Smith, 1003 N Pophr St., Ottawa, Kns.
NRalph G. Hoesly, 27 Ely Place, East Orange,

. R. Newcomb, 156 Enfield Cres., Norwood,
Winnipeg, Man,, Canad a.
Jerome Engelhart, 24 Tuitman St.,, Newark,

L. M. Jackwnan, E. Corinth, Vermont
Martin J. Lieberman, 731 Marshall Ave., St.

Paul, Minn,
anIham Broadbent, 6022 Byron St.,
1
8 Beacham Ave., Cliftondale,
1810 North Park Ave., Chi-

Dearborn,

Chicago,

Peter Rossetti,
ass.

Charles Haefner,
cago, 1L

field,

SHORT WAVE CLUB

Any reader may join without obligation
by sending in name and address.

Cecil Johnston, 73 Langford Ave.,
nt., Canada.

Emil V. H. Weber (W6AEL), 5622 So. Har-
court Ave., Los Angeles, Calif

Vernon j Larsen, Browning, Mont,

Everett Clark, Box 127, Marietta, Okla.

Touis Godovnick, 262 Barrett St., Brooklyn,

Ed\\;"ard Eufemia, 1170 Gun Hill Road, New York,
M{}fon Greene, 1621 St. Marks Ave., Brooklyn,
lJVIitchel], Plain-

Toronto,

Lewis Muhlenburg Hospital,

www americanradiohistorv com

Andrew I. Gorka,

Jr., 10548 Corliss Ave., Chi-
cago, Il
H. M Brickwedel,

264 Broad St.,
cisco, Calif,
OlLoms P. Urban, 530 Notre Dame Ave., Dayton,
hio.
Charles E. Smith, 24 Upland St.,
. Car,
Ilgenneth McClure, 622 Thomas St., FElkhart,

So.

John D. Mullane, 3750 102nd St., Corona, N. Y.
Arthur  Anagnost, 2164 Bathgate Ave., New
York, N.

Erwin Nelson 670 N. Terrace Ave.,, Mount Ver-
non, Y.

Fern G. Stiers, 4111 St.

San Fran-

Lyman,

Joseph Ave., St.

Joseph, Mo.
Mngard J. Bush, 1525 Delaware Ave., Flint,
ic
Henry Bader, 5 North New Hamp. Ave., Atlantic
City, N. J.
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TELEVISION

Now Ready for

Short Wave Club Members!

See as well as hear your radio entertain-
ment—complete your equipment and en-
joy modern television with the

SEE-ALL
TELEVISOR

only $1 975

Unconditionally guaranteed against
electrical and mechanical defects.

A complete practical kit outfit at less than the
cost of a synchronous motor . . . easily assem-
bled in less than 30 minutes.

You get all of this for $19.75

Complete eddy current motor . . . 60 line square
hole double spiral scanning disc, made of special
alloy aluminum . . . Rheostat . . . Condenser . . .
Adjustable lamp housing and bracket . . . Syn-
chronizing wheel . . . All necessary wiring . . .
Complete blueprints of televisor . . . Complete
blueprints of short wave receiver . . . Detailed
assembling instructions.

Price for Scanning Disc alone—$2.50.
Any other parts can also be purchased
separately. Write for price list.

LEVISION MFG.COoppp,

OF AME‘RICA.‘INC ol
S UMION SQUARE 'NEW (ORK CiTiv

— e —— — — — — — — oy — — — —

TELEVISION MFG. CORP. OF AMERICA

5 Union Square, New York

send me the SEE-ALL TELEV{SOR KIT C.0.D. | wifi
pay postman $19.75 plus postage charges.

[
[
|
The SEE-ALL Short Wave Set |
For use with the SEE-ALL or any stand- Il
|
!
|
|
l

NOTE—I{ remiitance accompani i
ard Televisor. Range 85-220 meters., As- e accompanies order, we will prepay postage,
reproduction of television pictures

sures
Side band suppression

with minute detail.

causing_loss of detail entirely eliminated. Name ... e
Tunes in as easily as a modern broadcast
eceiver Street e
.
Prlce $39'50 (83%7 cono0c000000800aca0a0c00E00000000 State ................

Assembled but unwired and less tubes KW 13712 a1

WWW.americanradiohistorv.com

LYNCH Resistors

Preclslon Wire Wound Metalilzed

=

Ya, l |'/n. 2 and

; 1% Tolernnca

Write for details of mew RMA Color Codc Chan

LYNCH MFG. CO., Inc., Dept. W, 1775 B'way, N. Y.

Receiving Tube

Chart

A receiving tube chart, 7 x 13 inches,
with accompanying explanatory text, was
published in the December 5th issue.

This chart contained the characteristics
of 34 receiving and transmitting tubes,
and covered all the tubes in general use.
The type, purpose, rating, voltage require-
ments, current, mutual conductance,
amplification factor, ohms load and power
output were given. The tubes are classi-
fied as detectors and amplifiers, power
amlifiers, rectifiers, regulators and types
for amateur and experimental uses. Data
on the new tubes are included. Send 15¢
for a copy of the December 5th issue and
retain this table as a permanent record
until the next one is published, which
will not be for several months.

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

RADIO WORLD
and “RADIO NEWS”

Canadian
BOTH FOR and Forelgn
ot $7.00 55

You can obtain the two leading radio technical magazines
that cater to experimenters, service men and students,
the first and only national radio weekly and the leading
monthly for one year each, at a saving of $§1.50. The
regular mail subseription rate fer Radie’ World for one
year, a new and fascinating copy each week for 52 weeks
Is $6.00. Send In $1.00 extra, get ‘“‘Radio News'’ also
for a year—a new issue each month for twelve months.
Total, 64 issues for $7.00.

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

Ideal for

Short-Wave
RADIO

For quality reception on the short-

waves, use equipment recommended
by experts throughout the world.

HAMMARLUND Condensers,
Chokes and Coils are backed by
thirty years of engineering experi-
ence.

Write Dept. RW-12 for literature.

HAMMARLUND MFG. CO.
424-438 W. 33rd St., New York

Fo'v Bettor Radior
ji’é mmarlund

PRODUCTS
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A Great Volume by
Prof. Morecroft

An Event in Radio Literature
PROF. JOHN H. MORECROFT, of the department of electrical engineering, Colum-

bia University, is the outstanding writer of radio text books in the United States. Two
of his volumes, “Principles of Radio Communication,” a large volume for advanced stu-
dents, and “Elements of Radio Communication,” a smaller volume, for those not yet in th_e
advanced stages of radio studies, have won him the reputation of being foremost in this
line.

Now Prof. Morecroft has just brought out a new book, ‘“Experimental Radio Engineering,” just the
volume for the radio experimenter, a valuable adjunct to the actual work performed by radio enthusiasts in
their laboratories, whether at home or in shops or factories. .

Also, the new volume marks the Professor’s recognition of the great amount of experimental work and
receiver and amplifier construction going on throughout the world. He has handled the experimental subject
with the same deft skill and authority that marked his two previous volumes.

It behooves every radioist to possess all three books by Prof. Morecroft, but if he can choose only one at a
time the experimenter of course wants to start with “Experimental Radio Engineering.”

Prof. Morecroft’s style is clear and definite and besides he writes with the authority of a scientist. Prob-
lems that have vexed you will be found solved and explained in as simple a manner as is consistent with
accuracy.

The volume contains fifty-one experiments on the more important phenomena of radio. It is intended to
be companion book to the author’s “Principles of Radic Communication” but is in itself a text on practical
radio measurements. Contains a vast fund of useful information for the beginner as well as for the advanced
student of the principles of radio.

Measurements of resistance, self-inductance, mutual inductance, capacity, radio frequency voltages and
currents, frequency, amplification; characteristics of antennas, tubes, loud-speakers, vacuum tube voltmeters,
rectifiers, detectors; study of selectivity, sensitivity, fidelity, filters, modulation, and many other phases of radio
are fully discussed.

The book has 345 pages, 250 illustrations, and is cloth- bound.

Order Cat. MrEXRE @ ... .0 oottt ettt e e e e e e e e e e e e e e e e e e, $3.50

“ELEMENTS OF RADIO COMMUNICATION”

({3 LEMENTS OF RADIO COMMUNICATION,” written in plain language, requiring little foundation knowledge of radio, is a com-
. plete course on the elements of radio, and gives one an insight into radio phenomena in such a way as to clear them up. For
instance, take tuning. A variable condenser commonly is connected across the secondary of a tuning coil. Just what processes take
place to accomplish tuning? Obtaining full knowledge of the causes of resonance, and learning how to compute the resonant frequency
of a circuit, contribute toward the enjoyment of radio construction. Resistance, impedance, 1eactance, inductance and capacity are ex-
plained with fitting analogies, and the whole theoretical story of radio laid bare in such a fascinating and compelling manner as to
make the volume of inestimable value.

a t}T]'hle) bogk contains much material never before published, is up-to-date and contains 226 pages, 170 illustrations and a complete index.
o ound,

Order Cat. M-ELEM @......cocuouutiinii ittt ettent e e e e e e e e e e e e e e e $3.00

“PRINCIPLES OF RADIO COMMUNICATION”

RINCIPLES OF RADIO COMMUNICATION,” the larger and deeper volume by this outstanding authority and former presi.
dent of the Institute of Radio Engineers, covers essentially the same ground as “Elements of Radio Communication,” but doer

50 more extensively and with a mathematical treatment that commends this book to radio engineers and college and university students
in radio engineering.

“Principles of Radio Communication,” which is in its second edition, contains 1,001 pages, 831 illustrations and is cloth-bound.
Order Cat. M-PRN @ . ...ttt ittt itee s iitienisasasaneeeeearse s ssoassiessssessssnnsnnnsesseessonen £00GH0000000000E00REE000A0

[ Remit with order and we pay transportation. Five-day momey-back gwarantee attaches to the
purchase of all books.]

BOOKS BY MOYER AND WOSTREL

NOTHER new volume is “The Radio Handbook,” by James A. Moyer and John

F. Wostrel, both of the Massachusetts Department of Education. This hand-
book meets the need for a complete digest of authoritative radio data, both theoreti-
cal and practical.

From the fundamentals of electricity, magnetism and the electron theory, right
down to the latest commercial and industrial applications of radio, this book covers
the field, with descriptions, definitions, design data, practical methods, tables and
illustrations in profusion. It is a complete modern manual of practical and technical
radio information.

Some of the subjects covered are: modern transmitters, piezo crystal control, per-
centage n..Jdulation, commercial and amateur short-wave receivers and transmitters,
Kennelly-Heaviside layer effects and measurements, marine radio equipment, auto
alarm, automobile receivers, latest tubes including photo-electric cells, television,
sound motion pictures, etc.

If you want a book that quickly refers you to the correct information contained
within its covers on any subject pertaining to radio, this is the volume. It has 886
pages, 650 illustrations. Flexible binding.

Order Cat. MW-RH @...........ooiiiiiit e e, $5.00

The need for an up-to-date book on radio tubes that answers all the important questions has
been filled by Moyer and Wostrel, This book is a complete discussion of tube principles, functions
and uses. The essentlal principles underlying the operation of vacuum tubes are explained in as non-
technical a manner as is consistent with accuracy. The book covers the construction, actlon, reac-

tivation testing and use of vacuum tubes as well as specifications for vacuum tubes and applications
for distant control of industrial pr and precisi ts. 297 pages, cloth bound. Order

Cat. MWT. e 00000EE0BOR L) - PODEEODAAE @ $2.50
“Practical Radio,” including the testing of radio receiving sets. 378 pages, 223 f{llustrations.
Cloth bound. Order Cat. MW P, .. .. ittt ittt iierearenarinsanesnesnnanessnnarns @ $2.50

“Practical Radio Construction and Repairing,” 319 pages, a companion volume to the above.
New edition, new price. Order Cat. MWC, .. 0., ... Foees e S @ 280
(Remlt with order and we pay transportation. Flve-day money-back guarantee attaches to the purchase of all books.)

THREE BOOKS BY ANDERSON AND BERNARD
AUDIO POWER AMPLIFIERS

The book begins with an elementary exposition of the historical development and ecircuit constitution of audio
amplifiers and sources of powering them. From this simple start it quickly proceeds to a well-considered exposition .
of circult laws, including Ohm‘s laws and Kirchhoft’s laws. The determination of resistance values to produce "CGRAW-HIIJ-
required voltages is carefully expounded. All types of power amplifiers are used as examples: AC, DC, battery “-DOKCDMPA

operated and composite. But the book treats of AC power amplifiers most generously., due to the superior o Y

fmportance of such power amplifiers commercially. Tube characteristic tables and curves profusely included.

Cloth cover, 193 pages. Order Cat. APA @ $1.50

THE SUPERHETERODYNE
This volume by Anderson and Bernard deals with the principles and practice of the Superheterodyne method of recelving
and 18 particulsrly important now, because this is a superheterodyne year. It explains the function of the oscillator, the
‘modulator, the pre-modulator selector, and the intermediate frequency smplifier. It explaing the cause of repeat
points and gives methods for avolding them or minimizing thelr effect. It illustrates various forms of oscillators
and tells of the advantages of each. Different types of modulators and pick-up systems are explained and their
advantages stated. Different methods of coupling in the intermediate frequency amplifier are shown
Order Cat. BH @ ..0ioiuvueiiinenaesinioiiioneesisensoscsssocoacroncsansssns D000000000000000H 95
FOOTHOLD ON RADIO

In simple English that any one can understand, the technical side of radic 1s presented by
Anderson and Bernard in their book. ‘‘Foothold on Radle’” Any one who can read English can un-
derstand this book, It is intended for the sheer novice. The trestment 18 non-mathematical
(LY 2R 4 ) G e S 00600 OB OB BA A O R0 IaA 000860 L DABEE 3 J0A L0 008060 o ook e ab 60e

(Remlt with order and we pay transportation. F day monsy-back guarantee attaches

to the purchase of all books.)
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