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APAN AND

EUROPE
DIRECT o

The Polo AW-5 All-Wave A.C.
affords 8 wave coverage from 15 to 550 meters,
with the hroadcast band being tuned in com-
pletely without switching. Band selection for
broadeast or short waves is made by simply turn-
ing a single front panel knob. Also

hag volume and sensitivity controls. & 00
For 110 Volt, 10-50 cycles, Wired 5;5'
model in Gothic Cabinet Comnplete
with tubes ed. . e de. el spas - complete

The following parts used in the
A W5 are the best:

Midget Receiver

Set of ¢0ils ...l . $2.25
National Dial .........coooiininnnnns L. 2.50
Power Transformer .. AN - - 4.90
Polo Choke ..... ....... 5 R : 1]
Sockets marked for tubes.................. .50
Two 8 MFD Cond. (éach) ........ ... 1.00
Metal Chassis ........ e T 4.50
Ten resistances—each average............. .22
Potentiometer with switch........ Blo = . LIS
Two 4 MFD Cond. (cach) .. T 1.00
Condenser block .... w i PoaDe .50
One equalizer condenser................... .25
Trimming condenser .............. K - .60
Three fixed condensers (each)........ .. .25
One two gang var. cond. ................ 4.95
One dual switch double pole ... . 1.85

One speaker jack............ L a0
One phone jack.. 3

Four angle bracket: .04
Screws, nuts .20
WIFO  aminens o lost e £4 o cobarin = mioie + o nams o aklielio o .30
Cabinet .... 6.00

(Picture diagram FREE with purchase of
complete list of parts)
Picture diagram without parts............. 2.00
Rola 1931 dynamic speaker chassis, 2.500
ohm field coil and pentode output trans-

ormer
Complele kit of parts partly
(less tubes) ............ A
Wired models with tubes ................. 55.00

I

X enthusiasts who want to enjoy long distance
reception should own a [Polo SW Converter.
Users of this Converter report esceptional
Forelgn reception.

Special Features — Complete Buiit-

in Power Supply. Single Tuning $30_00
Control, Intermediate Stage and

Reciifier. Chassis
The Polo Converter can be used Price
with your present radio for Short r

Wave reception without dlsturbing

the hook-up of the Broadcast receiver.
The thrills and ecxcitement of foreign stations
are yours by usinz this A.C. Model Converter.

Parts for the Polo Short Wave

Converter:

800 turn chokes ........
Polo Fil. Transformer .....
30 Hy Chokes ............. LEY TSP
Precision Coifs wound on air (set).....
Five fixed cond, (each) ............
Hammarlund tuning Cond. ..

Two 8 Mfd. Cond. {each)..

Four resistors (each) ....... o= .25
Front and sub panel with five sockets.. .. 4.50
Nat: Dial e ide avasap=s snaom p mdsavF o . 2.50
A.C. Cable and plug ...... et .25
Toagle Switch .......... .o iiiiiiiiinaae .25
Binding posts, wire, brackets, screws and

nuts
Ya MLH Choke .........
Kits partly assemblied (less tube
Wired model (less tubes)
{Cabinets $5.00 extra)
POLO ENGINEERING LABORATORIES
125 West 45th Street New York, N. Y.
Telephone: BRyant 9-6516

Never Before
At These Prices!

SPEAKERS

Farrand inductor dynamic for pentodg  tubes,
chassis (no cabinet), for direct counection in plate
circuit of single output tube, or for connection to
secondary of an output transformer where push-
pull pentodes are used. 9 inch outside diameter.
Order Cat. 9-Riu.iiiiinaesinannaesiriooseenas @ $1.00
Farrand regular dynamic, chassis (no cabinet),
with built-in rectifier, for AC operations. 9 inch
outside diameter. Order Cat. F-DNS......@ $7.00
Erla regular dynamic, chassis_ (no cgbu;et), for
6-volt storage battery operation, Westinghouse
rectifier, Order Cat. ER-DYN....... YS86060 @ $8.50
Ansonia magnetic speaker in Gothic cabinet of
genuine walnut. Order Cat. AN-G...... ...@ $3.50
Ansonia magnetic speaker, in square cabinet, genu-
ine walnut. Order Cat. AN-SQ @ $3.00
Temple dynamic speaker, in carved wood cabinet,
with impedance matcliing device built in; AC oper-
ation; rectifier built in. Order Cat. TEM-DYN.

@ $10.23
BOOKS

Gernsback’s Cyclopedia. Cat. GBC......... @ $1.00
Rider's Trouble Shooter’s Manual, First Edition.
Cat. TSM-FST, ....o.cont o d g g s s @ $1.40
Supplement No. 1 to Rider’s Manual. (115 dia-
grams,) Cat. R-SUP. .....oocoeiiiiiionees @ $ .60
Drake’s Encyclopedia. Cat. DRA.......... @ 3.60

COILS

Three-circut tuner coil for .0005 mfd., with silver-
plated wire and space-wound winding on threaded

bakelite form. Cat. SPW-T................ @ $1.10
Radio frequency coil to match above, same con-
struction. Cat. SPW-RF. ......ccoeeientes @ 65

RESISTORS

25,000 ohm potentiometer. Cat. POT-25....@ § .88
5.000 ohm rheostat with AC switch attached. Cat.
fE02 BER) prooaoeoabbbangogaoanasd eml, @ 9
Adjustable voltage divider, with sliders; six differ-
ent voltages besides extremes; total is 10,000 ohms.
Order Cat. VVD...ooiveieiiiiieioriaeecenens @ 1.00
Fixed voltage divider, total 17,100 ohms, affording
twenty different voltages, including all bias volt-
ages; for 245, 247 and similar circuits; 50 watts
rating. Order Cat. MTVD................ @
Carborundum grid leaks, 5 meg. Cat.

30 ohm filament resistor, 1 ampere capacity. Cat
R0 T e T A e e L@ .10
6.5 ohm filament resistor, 1 ampere capacity. Calt(.)
FR=65. . oo seoooosilonaldahienaiba. . jymiosess o

2250 ohm 25 watt resistor (Ward Leonard). Cat.
WL 2 o mrene o o eiora)o oid¥e - ETRA MAE s oo « oa o = Sha A - @ 10

CONDENSERS

0025 mfd. grid condenser with clips. Cat. GR?.
A2
Shielded .0005 mfd. Scovill condenser. Cat. SCO-SSsi
00035 mifd. Scovill non-shielded condenser. Cat.
29

SCO-3. d
00035 mfd. two-gang Scovill unshielded. Cat.
49

Heath short-wave condenser .00014 mfd. Cat.
HE-14. (iiveeeeceaserasierronrranastoncscosaan @ .44
Erla short-wave condenser, .0001 nifd. Cat. ER-II.

4

Condenser block (dry) for 300-volt B supply;' 8
mifd., 6 mfd., two 1 mfd. and one .5 mfd. n gne

case. Cat. FL-BL
Hammarlund double drum dial. Cat. H-DDD.

@ 1.50
Marco vernier dial, disc type. Cat. MAR-D.

@ .50
KK vernier dial. Cat. KKVDS............. @ 44
4-inch plain bakelite dial (not vernier). Cat.
PLaD aeeeninnnnmos pmmsmannt beipsosadngs o8- @ 12

OTHER PARTS

Phonograph pickup.TAllen Hough. Cat. I'HPU.

Wave trap. Cat. WT...oooooin.. ... @ $ .75
Atwater Kent horn unit. Cat. AKHU.....@ K]

@ 215
Westinghouse rectifier, far dynamic speaker. Cat.
WESRC . isespsad o mmssome s oc o s mdasah aa .. @ 150
Follow-through AC switch in moulded case. Cat.
FISW. < ree oere o - s Aeip sisisgross » PN B + o1l edriig @ .20
Aluminum tube shield. Cat. ALTS. . 14
Binding posts. Cat. BNDP................. .05

RELIABLE RADIO COMPANY
143 West 45th Street
New York, N. Y.

Fixed Condensers

Dubilier Micon fixed condensers, type 642, are
available at following capacities and prices:

.0001 2008 aespmmanes. 20¢
.00028 .00025 with siips. 20s
.0008 A are gunranteed
.000 oloetrically perfest amd
a0l . money bask It et
0018 satisfled withia five
002 days.

GUARANTY RADIO GOODS CO.
143 West 4&th St.,, New York, N. Y.

-an
::;lnltmxll\cludll\['r
placement part=

cLT copY KOV

. LE SALES COMPANY
REE WHOLESALE RADIO DISTRIG,
RADIOCATALOG  W.u W. 18th St

New York City

Tubes at
30¢ Each

Four for $1.00

280 200A
226 245
171

Sold on basis of remittance with
order. We will pay the postage.

RELIABLE RADIO CQ.
143 West 45th Street New York, N, Y.
BRACH RELAY-—List price $4.50;

our price 99c. Guaranty Radio
Goods Co., 143 W. 45th St., N. Y. C.

PHONOGRAPH PICK-UP—Made
by Allen-Hough, $3.32. Guaranty
Radio Goods Co., 143 W. 45th St.

VY S e e e s e

Your Choice of NINE Meters!

To do your radio work properly you need me-
ers. Here is your opportunity to get them at no
extra cost. e the list of nine meters below.
Heretofore we have offered the choice of any ome
of these meters free with an 8-weeks subscription
for RADIO WORLD, at $1, the regular price for
such subscription. Now we extend this offer.
For the firat time you are permitted to obtain
any one or more or all of these meters free, by
wending in $1 for 8-weeks' subscription, entitling
you to one meter; §& for 16 weeks, entitling yon
to two meters; $3 for 26 weeks, $6 for 52 weeks,
sntitling you to_six meters. Return coupon with
remittance, and check off desired meters in
squares below.

RADIO WORLD, 1453 West 45th Strest, New York, N. Y,
(Just East of Broadway)
Enclosed Dlease find §.....

for,
subscription for RADIO WORLD and pl
oremium the meters checked off below.

[J I am a subscriber. Extend my subseription. (Check
1t true.)

off

O 0.8 Voltmeter D.C. ..... 000800 0 Sogdbooodt 3

] 0-50 Voltmeter D.C. .......ceovcvnnuevnennnas :: iﬁ
T 6-Voit Charpe Tester D.C. ..........0ocovnuvas No. 28
O 0-10 Amperes D.C. ......cvivivvencararonans Ne. 338
1 0.25 Mmittlamperes D.C. .........ccci0vueeenn No. 325
3 0.50 Miljlamperes D.C. Ne. 350
7] 0-100 Mlfliamperes D.C. Ne. 8
1 0-300 Mitiiamperes D.C. Ne. 379
O 0.400 MIilliamperes D.C. No. 304
NAME .......... e drisetastiimaiattisasseitecesnrenns o
ADDRESB| s o o0 e Bile o 5 ecale olriols o ool makaTors. « o o o S[s[oTHe S 0]
CITAY R o e S B Ewbidbeme - o STATE......io00n

-
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T E N T H Y E A R Radio Publications

Technical Accuracy Second to None
Latest Circuits and News

A Weekly Paper Published by Hennessy
Corporation, {rom
Publication Office, 145 West 45th Street,
New York, N. Y.
(Just East of Broadway)
Telephone, BRyant 9-0558 and 9-0559

RADIO WORLD, owned and published by Hennessy RadloNPu{Jhca&ons Corporation, 145 West 45th Street, New York, N. ¥ Roland Burke Hennessy,

president and treasurer, 145 West 45th Street, New York,

Hennessy, vice-president, 145 West 45th Street New York, N. Y.; Herman

Bernard, secretary, 145 West 45th Street, New York, N. Y Roland’ Burke Hennessy, editor; Herman Bernard, managing editor; J. E. Anderson, technical
edxtor, L, C Tobin, Advertising Manager

Rapid Trouble Shooting

Rules for Success and Advice on Remedying Faults
J. E. Anderson
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HEN something goes wrong with the radio receiver a serv-

ice man is usually called in. If he is familiar with

the particular set he often finds the trouble quicklg, for
he has met it many times before. Every receiver has its own
peculiarities and weaknesses and the experienced service man knows
about them. But sometimes a trouble is met which defies all ordinary
tests and then it may take a full day to locate the trouble, even if
the service man is experienced.

The first rule of success of a service man is: Know the circuit.
1f the service work is done in the home of the set owner the serv-
ice man cannot very well pull out a diagramm of the circuit for if
he does he creates a bad impression. The customer thinks that he
does not know his work. The customer does not understand that
with the aid of a diagram the work could be done much more quick-
ly and certainly even by an experienced man.

The second rule of success is: Kunow the principles on which re-
ceivers work. If the service man knows the principles thoroughly
he does not actually need to have the diagram, either on paper or in
his mind. for all circuits are in general the same, but of course having
the diagram saves time. These diagrams, by the way, are published
in manuals.

Method of Servicing

All trouble shooting ts a matter of elimination. Suppose the cir-
cuit does not work at all. That is usually the simplest case of
trouble shooting even if the cure of the trouble is costly and can-
not be effected immediately. The first thing to do is to test all the
tubes and the circuits. either with a complete circuit tester or with
an independent meter. Do the tubes light when the power is on?
If none lights. the trouble is general and is to be found either in
the filament winding or in the primary of the power supply trans-
former. If the tubes do not light and there is plate voltage, the
trouble is in the filament winding. If there is neither filament nor
plate voltage, the trouble probably is in the primary.

If some of the tubes light and others not, there may be more
filament windings than one, and the defective one is that associated
with the tubes that do not light. The trouble may be an open wind-

é

8+

ing or it may be a shorted winding. If the tubes do not light be-
cause there is a shorted filament winding much current is drawn
from the power transformer and there is likely to be a lot of hedt
present, possibly so much that the insulation burns or melts.

The quickest way to test is by use of a circuit tester, one that
shows the filament voltage, the plate voltage, and the plate current.
If all of these are normal many possibilities are eliminated at once.
[f one tube shows abnormal values the search is limited to that tube
and' its associated circuit.

Interpreting Abnormal Values

Suppose the plate current is zero. This may be caused by a dead
tube. Put in one known to be good and note the effect. The trouble
may be caused by lack of plate voltage. This will be indicated on
the voltmeter. By means of a Jumper provided with clips short-
circuit various parts in the plate circuit. For example, connect the
short from the plate to B plus. If the current appears, the open
causing the trouble has been closed and one step has been taken
nearer the location of the trouble. By movmg one end of the short-
circuit jumper nearer the other every part in the plate circuit can
he eliminated until the defective part has been located. For ex-
ample, it may be found that the open is in the primary of an audio
transformer, or a radio transformer. Do not forget to short circuit
the grid hias resistor, for this, too, is in the plate circuit.

The plate current may be zero also because the grid hias is grossly
excessive. Short circuit the grid bhias resistor. The plate current
should increase.

The plate current may also be excessive. If this is the case the
indicated plate voltage is likely to he sub-normal. A positive or zero
hias may be the reason.

Defective Grid Circuits

The receiver may fail to function at all because there is a defec-
tive grid circuit. This cannot be found easily by the short-circuiting
method hecause when a grid circuit is shorted nothing comes

(Contined on next page)
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A Key to Solution of Baffl

Intermittent Reception One of the Hardest

(Continued from preceding page)

through and no change is effected as far as the output is concerned.
But when the set fails to function entirely because of a defect in
the grid circuit it is either because there is an open on the grid
side of the input transformer or other coupler or because there is
a dead short of the entire secondary. If the open is on the ground
side the set may continue to play in a way, but there is almost
certain to be hum or other noises. Likewise, if there is an open
on the.ground side of the coupling device the grid bias is very
uncertain and there will be no change in the plate current when the
bias resistor is shorted, for shorting does not change the bias since
the circuit is open to the grid.

Shorted Windings

Shorted windings in the audio transformer, which kill a receiver,
can be found by the short-circuit test. If the winding is intact there
should be a small increase in the plate current and also in the indi-
cated plate voltage when a short circuit is put across the winding.
1f there is no change the probability is that the winding is shorted.
A shorted secondary cannot be discovered in this way, but it 1s
always possible to connect a battery and a voltmeter in series with
the winding. 1f the secondary is shorted the reading of the meter
should be the same as when the voltmeter is connected across the
battery directly. If the winding is intact there should be a consider-
able drop in the voltage, in the case of an audio transiormer.

Shorted windings in the radio and intermediate frequency circuits
are more difficult to locate because the resistance in the winding
when the secondary is intact is so low that it does not cause an
appreciable drop in the indicated voltage. Very often a short can
be located by inspection.

Intermittent Breaks

Troubles of an intermittent nature are more difficult than any
other to locate. Very often all tests with meters show up normally,
yet thére is a continuous frying noise in the output of the receiver.
Ordinarily these disturbances are due to intermittent breaks in the
leads, breaks whiclhh are not of long enough duration to cause a
diminution of the meter readings.

Intermittent breaks may occur anywhere in the circuit and
wherever they occur they produce about the same type of noise.
To get an idea of the noise break, any lead, such as one of the
leads to the loudspeaker and rub the terminal against the binding
post. Sometimes the noise is referred to as scraping or boiling
noises. There is practically no other way of locating these defective
contacts than making substitution of parts. For example, if the
filter condensers are suspected, one at a time can be removed and
a good condenser substituted. If the noise disappears when the
good condenser is connected there is reason to suppose that the one
removed was defective. But due to the intermittent nature of the
trouble, hasty conclusions should be avoided.

In a similar way the chokes, audio transformers, bias resistors,
and voltage divider resistors should be substituted.

Cause of Intermittent Breaks

Intermittent breaks are caused by corrosion of leaks and by over-
heating of insulation. Sometimes they are caused by voltage surges
which puncture the insulation, usually of the secondary of audio
transformers. Excessive heating not only melts insulation and thus
paves the way for punctures and deterioration of the insulation, but
it also promeotes corrosion.

As an example of the way this trouble starts, suppose that an
audio frequency transformer is overheated for a considerable time
s¢ that the insulating wax melts. Adjacent turns then may come
very close together without sufficient insulation between them. The
voltage between the turns may then he sufficient to break the insula-
tion during surges. Just ordinary voltage may be sufficient to cause
sparking between the points, and this sparking gives rise to the
frying noise.

Corrosion of the conductors may work in the same manner, but in
this case it is usually due to a direct break in the circuit. The two
ends of the broken wire are so close together that during high
voltages there may be sparking. Sometimes after a very high volt-
age has been applied the two ends weld together imperfectly and
the receiver may function satisfactory for a short time.

Similar trouble occurs in resistors, especially vitrified voltage
divider resistors. The break may occur hecause the material on
which the wire is wound expands more than the wire. After the
break has occurred the circuit functions all right as long as the
voltage divider is cool, but when it has heen heated up the break
occurs again. At the hreak there is a lot of sparking and frying
noise. Afier the break has occurred the resistance and the form
cool and ultimately the circuit is closed. Then the process is
repeated. The break works like a thermostat keeping the voltage
divider at a certain temperature where makes and breaks occur
in rapid succession, and the racket is more or less continuous. A
test on a voltage divider of this tvpe always shows it to be all

FIG. 2
The circuit of a typical oscillator as used in up-to-date
superheterodynes.

ri_ght. Hence, sub§titution of a new one is the only way of con-
victing the defectlvg one. It is clear that similar troubles may
develop at many points in a receiver.

Surges and Their Effects

Surges, which often cause Dbreak-down of insulation, are ex-
tremely high momentary voltages. These sudden surges seldom
come from the power line, although rather high voltages may exist
in the line. They come from breaking a circuit carrying current
when there 1s no load on the circuit to absorb the energy. When a
choke or a transformer secondary carries direct current there is a
certain magnetic field in the core. This field was built up by
supplying energy. When the circuit is broken the field collapses
because the current ceases. The voltage induced is proportional to
the inductance and the rapidity with which the current dies down.
If there is no resistance across the coil the current stops with
extreme rapidity and the voltage developed instantaneously is tre-
mendous. \Vhere the current was of the order of 5 milliamperes
and the inductance 100 henries, the voltage can easily rise to several
thousand volts. If the current is broken in the primary of an audio

Short-Wave

Roundabout News

Can you imagine turning on your radio set and learning for
the first time from a South American radio station that your
country is torn by revolution?

That’s what happened to an engineer at Jan Jacinto, Peru.

In a letter recently to WGY’s short wave station W2XAF,
Schenectady, N. Y., acknowledging appreciation for the stock
market quotations and news items received nightly from the
air, he explained that mail and newspapers reach him only once
every two weeks. Tuned one night to KDKA during the
Literary Digest program of Lowell Thomas he learned for the
first time of revolts in Peru and the revolution in Spain.

* ok ok

Proof of Tubes' Strength

From Napier, New Zealand, in the heart of the territory
stricken by earthquake a few months ago, WGY received sev-
eral snapshots of the ruins from Dr. W. D. Fitz Gerald, a
dentist. Dr. Fitz Gerald reported that the outer front wall of
his home collapsed in the first few seconds of the quake, leav-
ing the rooms of his home exposed. His short wave receiving
set went down with the walls and was buried in the debris.
Later workmen recovered the set, with every tube intact.

* % %
Retaliation

Chester Vedder, one of the announcers of WGY, has re-
cently heard himself as England hears him. G. E. Jackson,
of Westcliff-on-Sea, Essex, England, recorded a program of
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transformer the voltage in the secondary may rise to even higher
values, unless the insulation breaks down. To prevent such voltage
rises the primary circuit should never be broken while current is
flowing, but the current should be allowed to die down gradually
by turning off the power supply. Another preventive are resist-
ances across the windings. A leak across the secondary will pre-
vent excessive voltage both in the primary and the secondary.

Typical Amplifier

In Fig. 1 is a portion of a typical receiver. Suppose the set does
not work and we are required to find out why, using nothing but a
voltmeter. First turn on the power and note whether the filaments
light. It is possible to tell by the light whether the filament voltage
is right, remembering that some tubes normally glow a dull red
while others glow almost white. If the filaments light the next step
should be in observing the tubes for a blue glow. If one has a blue
glow that tube should be replaced, for it is undoubtedly gassy and
unsuitable.

Next measure the various d-c voltages on the elements. Connect
the negative of the voltmeter to ground or B minus and leave it
there. Then connect the positive terminal of the meter to points
(1), (2), and (3) in succession. At each point there should be
a reading on the meter. If the voltmeter is a sensitive one, say
1,000 ohms per volt, the indicated reading in each case is very
nearly equal to the grid bias.

Also connect the positive terminal of the meter to (4), (5), and
(6). At each of these about the same voltage should be obtained,
and that voltage is the bias on the tubes in the push-pull amplifier.
Next put the positive terminal of the meter of the screen of the
first tube, or at (17). This indicates the screen voltage. If there
is a large difference between the readings at the screen and at
(17) there is a high resistance in the screen lead and a low reading
at the screen should not be interpreted as a defect. The effect of
the resistance will be greater the lower the sensitivity of the
voltmeter used. No reading indicates an open and points out where
a replacement should he made, or possibly only where a soldering
iron should be applied.

Yoltage on Push-Pull

Next measure the plate voltages. Connect the positive of the
meter first at (16) and note the reading. Then connect it to (8)
and (9). The voltages at (8) and (9) should be less than that
at (16) because of the drop in the primaries of the transformers. In
case there is no voltage on one of the plates, connect the positive
of the meter at different points in the defective circuit. At one side
of the defect there will be a reading, at the other none.

Next connect the positive of the voltmeter to B plus. This

| Snatches

W2XAF on a home built recorder. He sent the records to the
station so that engineers and announcers might know how well
the signals are getting across the Atlantic. The record was
made on an aluminum disc and a fibre needle was supplied to
assist in the reproduction.

*x ¥ %

Rapid Translation

Herman Reyes, Spanish announcer of WGY’s short wave sta-
tion, W2XAW, is a rapid translator.

Reyes, wearing headphones, heard Graham McNamee’s blow-
by-blow description of the Schmeling-Stribling fight, coming
from Cleveland, and gave his South American listeners an
immediate blow-by-blow story in Spanish, through W2XAW.
It was probably the first time anywhere that anything of the sort
had been attempted and WGY waited anxiously for reports
from Latin-America on the experiment. Within a few days the
letters began to come in, many of them via air mail, and in every
case the Spanish-speaking people were delighted with the
service.

Because of the great interest in the fight in Germany, W2XAF,
the 31.48 meter station generally used for South American
coverage, used an antenna directed to Furope, and a German, at
the ring-side, gave a blow-by-blow story for his countrymen.
However, Latin Americans are keenly interested in boxing, par-
ticularly as they have several promising condidates for cham-
pionship honors in various divisions. WGY put another trans-
mitter, W2XAW, on 34 meters, into service and Mr. Reyes
translated and rebroadcast the English story of McNamee for
over an hour.

ing Problems in Servicing

Troubles to Shoot, But Causes Are Cited

should indicate a high voltage. Next connect it to (12). The read-
ing should be the same. Then connect in turn to (10) and (11). The
voltage should be less, but it should be the same at (10) as at (11).

Check the grid circuits for continuity by connecting the positive
of the voltmeter to the cathode, or the mid-point of the filament (5),
and the negative to the grids. On the first tube the voltage reading
should be the same as the bias voltage previously obtained. Likewise
on the second tube. In the first audio tube there should be a lower
reading when the continuity test is made because there will be a
considerable drop in the secondary of the transformer. If there is
no drop there is undoubtedly a short in the secondary. To compare
directly first connect the negative to the grid and then to ground.
The ground connection should give the higher reading. )

Test the grid circuit of the push-pull tube for continuity in a
similar way. Connect the positive of the meter to (5) and the
negative to (13), (14), and (15). At (13) the voltage reading
should be the bias on the push-pull tube and at 14) and (15) 1t
should be lower, but equal for the two tubes. Equality at the three
points indicates a short in one of the windings.

Shorts

If it is found that a grid bias resistor is shorted, the most likely
place to look for it is the condenser across it. A possible short in
the external leads can be found by inspection to find a short in a
condenser. To find a short in a condenser it is necessary to remove
the connection on the cathode side and measuring the voltage across
the resistance. If there is voltage now the condenser was shorted.

A short in a filter condenser such as Cl and C2 can be found
in a similar way. If there is a short between (17) and ground there
is no voltage between these points. If that is the case the positive
side of Cl should be removed as a test. If voltage appears as soon
as the lead is opened the condenser' was shorted. If the short per-
sists it must be located by inspection of the external leads. C2 is
tested in exactly the same way. If it is shorted there is no voltage
between (16) and ground. Moreover, there is likely to be evidence
of the short in the rectifier tube, the plates of which might be red
hot. As before, if removing the positive lead of the condenser does
not open the short, it must be found in the wiring.

A short in one of the radio frequency windings can best be found
by inspection or by substitution of parts known to be good. If there
is a short in one of the tuning condensers, this also can be found
by either of these methods. But, as a rule, a short in a tuning
condenser occurs only at certain settings of the condenser. Scratchy
noises will be heard on make and break as the condenser is turned.

Superheterodyne Trouble Shooting

The superheterodyne is built on the same general principles as
other types of receivers and the methods of trouble-finding apply
to both types. However, in the superheterodyne there is an oscillator
which must be tested. This part of the receiver is so important that
if a superheterodyne fails to work the oscillator should be checked
first. Essentially this tube is an amplifier and should be so tested.
The tube in the oscillator socket must be in good condition or
oscillation may not occur, and if it does not, no signals can be heard.

In Fig. 2 1s a typical oscillator circuit such as those used in
up-to-date superheterodynes. It has a tickler winding, a tuned
winding T, and a pick-up winding. The by-pass condenser C4 is
somewhere in the circuit, but it may be used for by-passing other
tubes as well. The bias resistor R and the condenser C across it
may be used when the tube is operated as an amplifier. If used, the
values should he the same as if the tube were used as a radio fre-
quency amplifier. Sometimes a grid condenser and a grid leak are
used instead, in which case the grid leak maintains the grid at the
proper operating potential.

The pick-up winding is the main connection between the rest of
the circuit and the oscillator. Sometimes the pick-up is connected
in the grid circuit of the first detector, sometimes in its cathode
circuit, sometimes in its plate and sometimes in its screen circuit,
depending on the tube used for detector. There are also direct
forms of coupling in which no pick-up coil is used, but a common
resistor. The circuit in Fig. 2 is probably the most common, the
pick-up being connected in the grid circuit of the first detector,

Condenser Arrangement

When the tuning condenser arrangement is as shown in Fig. 1
the condensers in the circuit are put on one control. Cl is on this
control and the other condensers are used simply to line up the
oscillator with the other tuners. There is little chance of anything
going wrong with the oscillator tuning condenser except the settings
of C2 and C3. They are both adjustable. The two should be ad-
justed so that the circuit is in tune at 600 and 1,200 ke., or two
other frequencies near the ends of the tuning range. If they are
properly adjusted at two such frequencies the circuit is very nearly
n tune at all other frequencies in the band. To make the adjust-
ment, of course, it is necessary that the circuit be otherwise in a
good operating condition.
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How An All-Wave Tuning System May
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FIG. |
A finely filtered audio amplifier. Ahead of it is an all-wave tuner. This is an A-C circuit with vari-
mu and pentode tubes.

OLLOWING up the discussion of resistance coupled audio
frequency amplification, published last week, let us see a cir-
cuit that maintains stability and yet provides excellent gain,
so that there will be a big kick in the output even if the'signal
emanating from the detector is feeble. Such a requirement is par-
ticularly advisable if short-wave reception 1s to be included, since
a good many of the signals will' be quite weak, and will need con-
siderable building up before they attain good loudspeaker volume.
Incidentally, the coil switching arrangement for short waves, to
constitute the receiver an all-wave affair, should prove interesting.
The audio channel has high resistance plate loads, with an extra
resistance of 0.05 meg. (50,000 ohms) interrupting the return to
B plus 180 volts, a bypass condenser of 1 mfd. across the smaller
resistor removing the signal therefrom, and constituting the com-
bination a resistor-capacity filter, The object is to help keep the
audio feedback within bounds.

Effective Load Impedance

There is certain to be some feedback in such a resistance-coupled
amplifier, with or without filters of this sort, and indeed it 1s said
by some that were it not for the feedback present the volume at-
tainable from resistance coupling would be less than what we enjoy
today. Nevertheless when the feedback becomes greater than a
certain amount, the audio circuit becomes definitely oscillatory.
Under such conditions we have motorboating, blasting, constant high-
pitched whistle, continuous howl, or other forms of interference.

Rather, we have always the same form, regeneration in the audio
amplifier, but the frequency is different in the cited instances. The
frequency may be altered by changing load values or bypass and
filter condenser values, or substituting a B supply choke of a dif-
ferent direct current resistance. Of course, the only thing to do is
to get rid of the trouble entirely, which Fig. 1 does.

It will be seen that 180 volts are supplied to the d_etector, but
the effective plate voltage will be considerably less, in fact, the
drop in the load resistor with leak-condenser type det.ectlon will be
greater than the drop in the tube. If the proportion is 2-to-1, then
the effective plate voltage would be 60 volts and the drog in the
load resistor of 025 meg. (250,000 ohms) and the filter resistor, of
0.05 meg. would be 120 volts. This would mqke the plate current
0.4 milliampere, which is a reasonable expectation under these volt-

age, bias and load conditions. The direct current resistance of the
plate-to-cathode circuit would be 150,000 ohms. The effect of 0.25
and 0.5 meg. in parallel (as the plate load and following leak are,
in respect to the signal voltage) would be about 167,000 ohms load
effective on the signal, which meets the requirement of having the
load as high as practical. A limiting factor on the practical height
of the load resistance is that if it were twice the present value in
the plate circuit the higher audio frequencies would be cut down
in intensity quite markedly.

In the grid circuit the leak is connected from grid to ground
without filter, simply because the leak itself is grounded.

Limiting Detector Screen Voltage

The plate circuit loads and voltages determine the screen grid
voltage desirable, but since we have a potentiometer in the detector
screen voltage for control of regeneration, we have a device for
introducing considerably changeable values of direct current re-
sistance in the tube, hence for changing amplification and detecting
efficiency. It must be borne in mind that a detector tube of the
three or four-element type amplifies, for if it didn’t it could not
be regenerated.

Despite the variation of screen voltage, we must have a limiting
factor, and it is advisable to tap off the voltage divider so that
no greater than a certain voltage ever can be applied to the detector
screen. To insure regeneration under these condifions it may be
necessary to put a larger number of turns on the fixed tickler
than would be necessary were a general purpose tube used as
detector.

When Screen Has Zero Bias

We find that the output tube is a pentode, and we know that
for 250 plate volts applied the bias should be 16.5 volts negative
on the grid, therefore the total voltage across the divider would
be the sum of these two, or a 266.5 volts. Of course, this is not
critical, and differences as small as 0.5 volt never are reckoned with
in designing voltage dividers or power transformers, where the
total runs into the hundreds of volts. We can even use a power
supply intended for the 245 tube, where the total voltage is 300
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volts direct current across the voltage divider. The bias on the
pentode then may be 20 volts.

So, on the assiiption of 20 volts or thereabouts, for negative
bias, we may use this voltage as the maximum positive bias on the
detector screen, by connecting a high resistance potentiometer across
the 20-volt section of the divider. (Fig. 1.) Assuming 20 milli-
ampere bleeder, there would be about 30 milliamperes through this
section, so to drop 20 volts R1 would be 400 ohms. If we use a
potentiometer of at least 50 times as great resistance as this section,
we may ignore the effect of the potentiometer on the voltage divider
section, 1t is so tiny.

If the effective plate voltage is 60 volts and the maximum screen
voltage is 20 volts, we have a good condition ior operation of a
screen grid tube, since for amplification the ratio of the effective
voltages should be 3-to-l in the noted direction, whereas for detec-
tion we may use even a higher ratio, and since we have a potentio-
meter we may make the screen voltage anything, from zero to 20
volts maximum,.

The question of why a zero bias on the screen ever should be
permitted may be raised, since the tube at zero voltage on the
screen does not amplify or detect. The reason is that a phonograph
connection is included in the diagram, and since it is well for re-
tention of the same direct current voltages to have the radio fre-
quency and detector tubes in circuit even when the phonograph is
played, it is necessary to have some means of keeping out the signal
then. The potentiometer, set for zero screen voltage, stops the signal
from going through.

Where Meters Won't Measure VYoltage

The voltage drop across the fixed resistance represented by the
extremes of the potentiometer 1s the same of course as across the
divider section represented by R1, and it does not change. The
voltage on the detector screen is altered simply by taking off dif-
ferent values of voltage from the fixed drop.

The usual meters will measure this voltage, since the current is
large through the R1 section of the voltage divider. However, the
voltage across the plate and filter resistors in the detector and sub-
sequent audio stages, and across the screen load resistors in the
two audio stages, cannot be measured with the usual meters, be-
cause the current in the measured source is so much smaller than
the current even through a voltmeter of 1,000 ohms per volt.

When you connect such a meter, you get a reading something
like 5 volts, but really what you are principally reading is the meter
error. The effect is something like that obtained if you shorted the
resistor across which voltage measurement is attempted, and used
the meter as a current indicator in series with the circuit.

The voltage could be measured, however, with a vacuum tube
voltmeter, or may be computed.

The current in the plate circuit could be read on a 0-1 milliam-
meter and the value of the load resist@rs measured.

Computation of Voltage

The total voltage source, B plus to B minus, could be measured
by an ordinary meter, and the drop in the load resistor or resistors
computed, since the voltage in volts equals the current in amperes
multiplied by the resistance in ohms. The drop could be subtracted
from the total voltage, the remaining voltage being that dropped
in the tube, which is the effective plate voltage plus the negative
bias voltage. Subtracting the bias voltage, computed the same way,
from the tube drop voltage, gives the effective plate voltage. The
same can be done with the screen circuit. In that way you can
determine whether the screen voltage is, and it should be, less than
the plate voltage, the proportion of 3-to-1, screen to plate voltage,
being favored.

The 247 pentode tube requires a five-prong socket. What would
be the cathode socket terminal for 227, 224, 235 and similar tubes
is here the suppressor grid, so-called because it suppresses the
secondary emission. This connection is made to the same potential
as the plate return for the 247, that is, B plus maximum, except
that if the load is a transformer primary or an audio choke of
high direct current resistance—say, more than 400 ohms—a resistor
should be placed in series with the suppressor grid line to B plus,
to make the effective plate voltage and the effective suppressor grid
voltage the same. The rest of the connections are standard. The
filament connects to the secondary of the power transformer, no
extra connection being necessary for the screen grid attached to
filament, as this connection is made in the manufacture of the tube.
The control grid is the G post of the socket and the plate is the
P post.

The Tuning System Explained

We shall now take up the tuning system.
Since there is a demand for all-wave coverage, and also a pre-

ference by some for omission of plug-in coils, so that band shift-
ing may be done from the front panel with a single switch knob,
the circuit shows a good way of accomplishing this. The first re-
quisite is to have a dual switch of the rotary type, with shaft in-
sulated (three point double throw). That means that the shaft is
of insulating material and connects to nothing electrically, serving
only a mechanical purpose. Few switches are thus constituted, as
even dual types often have one of the moving arms connected
electrically to a bushing or a metal shaft extension. If a metal
chassis is used the arm and the points to which it contacts are
grounded, and one of the tuned circuits is shorted, hence you ob-
tain no reception. Even if an insulated chassis or subpanel is used,
with a similar front panel, there would be body capacity in tuning,
and in working the switch, because of the conductive shaft or bush-
ing at grid potential so close to the hand.

Two coils are shown as being shielded, represented by the dotted
lines. All shields should be grounded, and even if not so stated
expressly. However, the diagram carries the ground symbots.

Coil Construction

The shielded coils are usual radio frequency transformers. For
use of small aluminum shields, 2}4 inches in diameter, and slightly
less in height, the coils may be wound on forms of the tube base
type, or on a close equivalent tubing of 1.25 inch diameter, consist-
ing of 95 turn secondaries, using No. 32 enamel wire. The antenna
winding is 20 turns, the tickler 30 turns. The space between ad-
joining windings is 14 inch.

The ends of the secondaries intended for grid go to the taps on
the switch, to be picked up by the pointer that is connected to grid
and to stator of the tuning condenser.

The coil system with secondary at tap 2 would consist of 32
turns of No. 28 wire, with primary 13 consisting of 8 turns and
tickler L11 consisting of 12 turns, the same kind of wire. The
separation between adjomning windings is 14 inch.

The last coil would consist of 12 turns of No. 18 wire, with
primary of 6 turns of No. 28, and the tickler of 10 turns of No. 28,
The separation between windings is %4 inch.

Effect of Shielding

A total of six forms is needed, as there are six different coils.
Only the broadcast coils are shielded. The other coils, if an alumi-
num chassis is used, as supposed, would be subject to eddy current
effects, due to the chassis, of about the same degree as if they
were totally shielded, and the number of turns is given with this
idea in mind since the inductance for a given number of turns is
reduced by shielding or equivalent.

The shieldg1 can be placed close to each other, at right angles,
on the right-hand side underneath the chassis. This leaves room
to dispose of two of the remaining coils in the same general area,
while the two other coils would have to be to the left of the cen-
tered tuning condenser.

The primaries carrying the antenna current are in series and so
are the tickler windings. This avoids the use of another bank of
switch taps. In the antenna circuit there is no problem in this re-
spect. In the detector stage one possible problem is that if the
tickler turns on the broadcast coil are too many they may act as
a choke coil,'and thus tend to retard or prevent regeneration. The
number of turns cited is near the limit, but regeneration resulted.
If regeneration fails reduce slightly the number of tickler turns.

Where Potential Directions Are Important

The manner of connection of coils terminals is suggested in
the diagram. The grounded or approximately grounded terminals
of the primaries in the antenna circuit adjoin the ground connection
of the secondary. Regenerative connections for the detector in-
ductors are to have the terminals of the tickler at plate or ap-
proximately plate radio frequency potentials adjoin the grid ter-
minals of the secondaries. Regeneration also will result if the ad-
joining terminals are B plus end of the tickler and ground of the
secondary.

In the detector strict observance of these polarities is important,
In the radio frequency amplifier it is unimportant.

The manual trimming condenser is located in the antenna stage.
This may raise the point about antenna capacity being in this stage
already, hence the trimmer might better be in the detector stage.
But it will be recalled by all who have built tuned radio frequency
receivers, using gang condensers, that the equalizing condensers
across the main capacities have to be so set that the detector’s trim-
mer is virtually at minimum capacity, or at least it must introduce
less capacity than the other equalizers. This is because there 5 a
high input capacity with the grid leak type of detector, so the
location of the manual trimmer in the other stage is sound practice.
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FIG. 14

Dimensions for the front panel {top) and for the chassis
of the three-tube circuits

[This is one of a series of articles.]
HE same front panel and chassis dimensions may be used for
building any of the three-tube sets previously discussed, includ-
ing the battery-operated ones, using 2-volt or other tubes,
with filaments or heaters in parallel or in series, as well as for a
set to be described, with filament transformer included, where the
B voltage to be obtained externally.

The dimensions are given in Fig. 14, The front panel is laid out
to accommodate a vernier dial, two knobbed shafts and an inex-
pensive meter.

In the case of the battery-operated sets using 2-volt tubes with
heaters in parallel, where the voltage source is 3 volts and the
critical value of 2 volts on the filament must be attained, the rheo-
stat for partly governing the voltage, to compensate for differences
arising from the battery condition, is located at rear, as the adjust-
ment has to be made but seldom. The regeneration control, a poten-
tiometer with switch attached, occupies one of the knob positions,
while the manual trimming condenser occupies the other. The A
battery line switch then is built into the cable that connects the
set to the battery. This switch is of the “follow through” type.

The other models satisfy requirements with the front panel parts,
that is, the switch on the potentiometer is used for the line or A
batterv, while the manual trimmer is in the opposite opening.

Short Wa

Three and Four Tube Models,
By J.E. Anderson

'1

Appearance of the front panel, when the panel is made
according to FIG. 14.
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Where an external B voltage is available, the filament trans-
former may be built in, as there is room under the chassis
top, and AC tubes may be used. See list of parts on page 17.

The next step is the consideration of a three-tube set that has
fitament transformer included, but where the B voltage is obtained
either from a block of B batteries or from a power amplifier or
a broadcast receiver. To obtain such B voltage it is necessary to
interconnect the negative lead of the short-wave set with the nega-
tive lead of the B voltage source. This is usually done by joining
with an insulated wire the ground posts of the two devices. In ]
nearly all receivers and power amplifiers the negative B lead is {
grounded.

There is room inside the chassis, directly beneath the tuning con-
denser, for a small 2.5-volt filament transformer. If the secondary
is center-tapped, then connect this tap to the ground side of the
short-wave set. If the transformer’s secondary is not center-tapped.
it is not necessary to put a center-tapped resistor across the sec-
ondary and ground the center.

When the 2.5-volt transformer is used one may select any type
tubes of the heater variety that require such voltage, for instance
the 227, 224 or 235. Since the 227 as radio frequency amplifier will
have no advantage over the 224 or 235, and since the 235 in par-
ticular is not critical as to bias values and has other good points,
we may select the 235 for this position. It may also be used as the
detector, because of the selection of leak-condenser type detection.
Were negative bias detection used the 235 would not be highly
suitable, since it is designed to have non-detecting characteristics
over a wide range of negative bias voltages. However, either the
224 or the 235 may be used as detector in this circuit, Fig. 15, the
224 being shown in the diagram.

The output or first audio tube should be a 227, because earphones
may be used, and the 224 or 235 would not give as good results, due
to the relatively low impedance of the phones.

Only one B voltage need be introduced, and that is the plate

VIATTATIVAR 2 TR R 121 10218142101 101R 1RO AVAS(0]81]


www.americanradiohistory.com

August 15, 1931 RADIO WORLD

ve Circuits
Battery and A-C Operated

and Herman Bernard

£ =7
235 i (.izlz ’2’27 3
; g:iq s 2 %ka Ryt
r Cz";% W REC
<|IJV\_J TW 227
17 L L
) ) o
. ommInman
I 4 1] :
} { 'n mJT i
1 1
FIG. 16

A simple rectifier is used in this model, so that the circuit is entirely powered from the alternating current line, except for
aerial and additional ground connections.

voltage, since the screen voltage is provided by a voltage divider
in the set (R2 and R3).

The voltage to apply may be from 100 volts to 180 volts, and
if you have 180 volts available it is suitable to use that. The same
voltage, in its entirety, is applied to the detector, and it is not too
high, because the plate load is a high resistance (R8 is 0.25 meg.),
and the effective plate voltage is nearly the recommended effective
voltage for grid-leak type of detective. Moreover, the high applied
voltage here is handy as an aid to insuring regeneration.

The next step takes us to Fig. 16, which is substantially Fig. 15,
with a simple rectifier and a good filter circuit built in. The rectifier
circuit requires no special power transformer, but uses instead the
filament transformer primary, with the alternating current (usually
110 volts, 50-60 cycles) across it. The voltage at the output of the
rectifier, with the load on the circuit, that is, the three tubes in the
set proper being supplied with plate current, is about the same as
the root mean square alternating current voltage. Thus, for a 110-

volt line the direct-current voltage at the filter output is about 110
volts. In fact, the reading is so close that it is practical to measure
the output voltage from cathode to negative, on the ground side of
the B supply choke 17, to obtain the approximate value of the alter-
nating current voltage of the line.

When the alternating current voltage of the line is applied to the
rectifier tube, the source is available for rectification. The 227
rectifier tube is used as a two-element tube, or diode, which is done
by tying the grid and the plate together to constitute the anode,
while the cathode remains the cathode. Thus we have a tube hooked
up as a single-wave rectifier, and to keep the hum down to the
allowable limit of 5 per cent. ripple voltage, and also to hold up the
B voltage at the rectifier tube, large capacities are needed for filtra-
tion. Two condensers of 8 mfd. may be used, and this high capacity
is compactly afforded by electrolytic condensers.

If the B supply choke is put in the negative lead, then the case of

(Continued on next page)

List of Parts for Fig. 13
Coils
Four plug-in coils for antenna coupler (L1, L2)
Four plug-in coils for interstage coupler (L4, L5)
One 50-turn honeycomb coil (L3)
One 300-turn honeycomb coil (L6)
Condensers
One two-gang 0.00035 mfd. tuning condenser (Cl, C7)
One small variable condenser, about 60 mmfd. (C6)
One block of three 0.1 mfd. condensers (C2, C3, C4)
Three 0.0001 mfd. condensers (C5, C9, C10)
One .00035 mfd. fixed condenser (C8)
Two 0.01 mfd. fixed condensers (12, C13)
One 2 meg. pigtail resistor (R6)
One 1.0 mfd. bypass condenser (C11)
Resistors
One 5 meg. pigtail resistor (R1)
One .005 meg. — 5,000 ohm pigtail resistor (R2)
One 25,000 ohm potentiometer with switch (R3, SW1)
Two 0.25 meg. = 250,000 chm pigtail resistors (R4, R5)
One 0.1 meg. — 100,000 ohm pigtail resistor (R7)
Other Parts
Two binding posts (Antenna, Ground)
One output twin jack assembly for phones
One 73 x 10 inch front panel
One subpanel with three UX sockets and two UY sockets
One vernier dial (pilot lamp PL optional)
One follow through switch (SW2)
One 0-25 milliammeter
One dozen 6/32 machine screws and one dozen nuts
One dozen lugs
One roll of hookup wire
Two 232 tubes and one 230 tube
Batteries: One 6 volt storage A battery, three 45 volt B
batteries

List of Parts for Fig. 16
Coils
Four plug-in coils for antenna coupler (L1, L2)
Four Plug-in coils for interstage coupler (L4, L5)
One 50-turn honeycomb eoil (L3)
One 300-turn honeycomb coil (L6)
One 15 henry B supply choke (L7)

One 2.5 volt filament transformer

Condensers
One two-gang 0.00035 mfd. tuning condenser (C1, C7)
One small variable condenser, about 60 mmfd. (C6)
One block of three 0.1 mfd. condensers (C2, C3, C4)
Three 0.0001 mfd. condensers (C5, C9, C10)
One .00025 mfd. fixed condenser (C8)
Two 0.01 mfd. fixed condensers (C11, C13)
One 1.0 mfd. bypass condenser (C12)
Two 8 mfd. electrolytic condensers (C4, C15)

Resistors
One 5 meg- resistor (R4)
One -005 meg. = 5,000 ohm pigtail resistor (R5)
One 25,000 ohm potentiometer with switch (R6, SW)
Two 0.25 meg. = 250,000 ohm pigtail resistors (R7, R8)
One 0.1 meg. = 100,000 chm pigtail resistor (R11)
One resistor 0.01 meg. = 10,000 chms (R108)

Other Parts
Two binding posts (Antenna, Ground)
One output twin jack assembly for phones
One 7% x 10 inch front panel
One subpanel with six UY sockets
One vernier dial (pilot lamp PL optional)
One 235, one 224 and two 227 tubes
One 300 ohm flexible biasing resistor (R1)
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Series Filament Circuit
The 2 Volt Tubes in a Short-Wave Hookup
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This circuit (FIG. 13) to which applies a list of parts printed on the Ereceding page. This circuit
was discussed last week, issue of August 8th.

(Continued from preceding page)

one electrolytic condenser, if a metal chassis is used, so recom-
mended, must be insulated from the chassxs Special insulators are
obtamable for this purpose.

No matter in which direction the plug is inserted in the line
there is no danger of a short-circuit, since the only unusual effect
would be to put the B supply choke across the line. This would
constitute a load of sufficient impedance so there is no danger.

But it is true that in some locations there is a little sensitivity
in polarities of plug connection, due to the line being effectively
grounded at the convenience outlet, or close thereto, so that by
connecting the plug in a particular direction volume is a little
greater and stability assured. So try both connections, and if there
is a difference, see that the better one is used.

The diagram reveals that there are two effective connections
across the line: one is that comprised of the pair of resistors, R2,
R3, and the other is that comprised of the tube circuits. The three
tubes may be regarded for this purpose as three resistors in parallel,

and that of the audio tube, with load, about 110,000 ohms. The
parallel connection makes the effective resistance accounted for by
the tubes to be around 19,500 ohms.

It can be seen how the alternating-current voltage of the line is
impressed on the rectifier, through a series coil, the primary, with
the filter system’s choke interrupting the actual connection to ground,
or being in parallel with the transformer primary when the plug is
inserted in the opposite direction. The voltage divider, RZ2, R3, is
simply two pigtail resistors of small wattage. Since any tube w111
where the direct-current resistance of the radio frequency tube is
around 20,000 ohms, that of the detector, with load 270,000 ohms,
pass only direct current, we need make sure now that the direct
current circuit is completed. A glance at the two resistors, R2 and
R3, shows that they complete the circuit, for the connection is from
cathode to ground. Therefore the direct current would flow inside
the tube from the anode to cathode, and outside the tube from
cathode through the two resistors to ground, and then through the
choke coil L7 and the primary of the filament transformer back to
anode.

A Projection Scheme

Needed for Television

By Hollis S. Baird

Chief Engineer, Shortwave

ELEVISION is very much in need of a new invention which,

I strangely enough, is neifher a light nor a scanning mechanism.

It is an obvious requirement for projection purposes and yet
little if any work has been done on this. Thus a new challenge to
inventors is flung, and they need not be electrical men to work it
out, for the needed invention is a screen which will give good results
for the projection of television images.

It is obvious that television must be projected on a screen to
interest the general public. Projecting any image on a screen means
some loss of light and as television works with very closely-gauged
light sources it cannot afford any waste of light. Even ordinary
motion picture machines do not waste light as witness their use of
glass-beaded screens during the past year to reflect back to the
audience as much of the received light as possible.

In television the projection will be from a short distance away,
since long distances require tremendous light sources. Thus, if
the ordinary type of screen is used the television projector would
be right in front of it, and in the way of the spectators. Another
point is that the public is not likely to want a machine that requires
the hanging of a screen at one side of the room and the location of
a pro;ector at the other. The ideal way is to have a large screen-
like opening in the cabinet which would be fixed and around which
any number of spectators could gather with ease.

This requirement obviously means that television projection must

and Television Corporation

come from the rear, to be viewed on the opposite side of the screen.
With such an arrangement the entire mechanism would be contained
in a relatively small cabinet and the screen would be on the front
of it. Then any number of persons could gather around to view it.

This idea has been applied in the new small newsreel theatres in
New York where the pictures are projected from behind the screen
for the same reason. In television projection work up to this time
ground glass has been used for rear projection, the same as one
sees in a large plate camera when looking at a picture actually
coming through the lens of the camera to get correct focus before
shooting the plate.

U. A. Sanabria used a huge screen made of sand-blasted plate
glass in his big demonstrations of six and ten foot pictures.

Ground glass, however, is very inefficient, its loss being estimated
at 50 per cent or more, which means that of the light coming
through the projector carrying the picture and hitting the back of
the ground glass screen only about half is actually seen by the
spectator in front. I have tried out the screen used by the newsreel
theatres in New York but this, too, is decidedly inefficient. Since
these are the only two well-known possibilities, it is obvious that
a fine field lies ahead for those who are inventively inclined, in
finding something that will permit rear picture projection and still
not lose very much light. Such an invention should have a tre-
mendous market when television steps into its stride.
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Television Probabilities

Progress to Date and a Prophecy of Uses

By Thomas Calvert McClary

[Reprinted from August lst issue of “Forbes.”]

HERE are fifteen thousand television receivers operating in
American homes today. One year from now there will be
around one hundred thousand.

Television stations offering synchronized audio-visual broadcasting
on regular schedule are now in operation in New York, Chicago,
Boston, ‘Washington, and Coast cities. Other cities will have sta-
tions soon. License applications for experimental stations are tlood-
ing the Federal Radio Commission.

At least three manufacturers are marketing reliable receiving sets.
It is safe to say that seven or more companies will form the nucleus
of this infant industry by Christmas.

The majority of television receivers now show an image from
3x5 to 8x8 inches. The latter may be increased to 214 x 7/2 feet
by a change of lens and projection of the light beam on to a larger
screen. The increase in size causes a loss in definition and 111umm'1-
tion, but the images are satisfactory.

Visual broadcasts now include all forms of entertainment which
may be seen and heard at the talkies, although talking pictures them-
selves make up the main part of the program in most cities.

Stock Selling Undertaken

Almost all of the television equipment manufacturers are now
selling or planning to sell stock. While some of the manipulation
looks shaky, all are doing meritorious research and experimenta-
tion. The radio industry passed through the same phase. Not all
of the companies were honest, but all contributed to radio progress.

The important thing is that, at last, television is here.

The present status of television is difficult to define. David Sar-
noff, president of the Radio Corporation of America, says definitely
that television is still in the laboratory stage. RCA’s opinions are
usually deserving of considerable thought, but in this case RCA
has very definite business reasons for wishing to see 1932 a radio
year. Not least among them, it may be surmised, is the fact that
the company does not intend to market a television receiving set
until the fall of next year. And the general upset to the National
Broadcasting Company if television were declared here, before it
has reached the point where commercialization is possible, may be
imagined.

Independent cempanies such as the Western Television Corpora-
tion, Jenkins, and the Shortwave and Television Corporation are
equally definite in saying that television is ready for the public at
large, however. They do not claim that it is perfected, but they
point out that entertaining programs may be broadcast and received
sufficiently well to he termed enjoyable.

Radio editors and others who consider such questions from the
public’s standpoint agree.

A new light cell which makes possible a black-and-white picture
on the screen, rather than one of pinkish hue, was recently demon-
strated by Dr. Alexanderson of the General Electric Company.

Crude, Elementary Stage

As it exists today, visual broadcast and reception is in a crude
elementary stage which is comparable with the early crystal set
days of radio in 21 and '22.

RCA is basing its attitude largely on the public’s preconceived
idea that television programs will compare with talking movies.
This 1s the average fan’s notion as a result of too much publicity.
Those who expect any such spectacle immediately will be sadly
disappointed.

Some stations are biroadcasting a 45-line screen, but the majority
uses 60 lines. Sixty lines means that the televnsxon image is made
up of thirty-six hundred little dots of varying light and shadow
intensity. Actually, only one of these dots is brought to the eye at a
time, but the eye retains the impression for one-twentieth of a sec-
ond, during which time all other dots appear in their proper com-
ponent position on the screen.

However, even the sixty-line image leaves much detail to the
imagination. This problem will be overcome automatically when a
receiver and broadcast equipment eliminating the necessity for
moving parts is perfected. Progress in this direction has been
made by a twenty-four-year-old youth on the Coast named Philo
Farnsworth and by Dr. Vladimir Zworykin of the RCA-Victor
Company, working independently of each other.

Both men are working to perfect the cathode ray tube system
of scanning. Patent rights involving millions of dollars are at
stake and the utmost secrecy is being maintained by both groups.
However, it is known that Farnsworth is using a 400-line screen.
U. A. Sanabria, another vouth of twenty-five, recently demon-
strated 3x3, 6 x6, and 10 x 10-foot images. His system may have

theatre possibilities, as the method of lighting which he uses is
ample for large screen projection.

The place which television may occupy in business is less well
known than its general possibilities. Speaking before the Cleveland
Engineering Society last April, General James .G. Harbord, chair-
man of the Board of RCA, gave an interesting picture of one way
in which it may contribute to business speed. “A great corporation
whose directorate is scattered across the.continent, suddenly needs
a meeting of its board of directors. .Buzzers buzz, wires hum, and
bells ring in a dozen distant cities.” The call goes out. The hour
is named. Switches are thrown and at the appomted time, say
perhaps an hour after the call was issued, a quorum is assembled
by electricity and called to order by the chairman.”

The Actor in Business

At such a television meeting each man, sitting in his own office,
would see and hear all of the other members of the group jmst as
if they were present in the same room. The discussion ended, mo-
tions are put and carried. Copies are immediately typed and
flashed to all the members involved. Each affixes his signature and
facsimiles are flashed back to the chairman before the board ad-
journs.

Another way in which television will accelerate business will be
to make purchasing easier. Great stores and manufacturers will -
have regularly timed displays of merchandise “on the air.” Cus-
tomers will tune in, watch the display of wares, and, with telephone °
beside them, be able to order within a few seconds of seeing the"
merchandise. Similarly, industrial or commercial corporations can
speed their purchases by asking salesmen at a distance to display
their wares before a television scanner.

The drain on every manufacturer, salesmen’s transportation time,
will be eliminated excepting in instances where the actual contact
with the merchandise is necessary. Television personality will be
at a premium. It is possible that the actor, so scorned by business
for centuries, may become a highly important cog in the sales
organization.

List of Stations
Sending Television

Following is a list of active television transmitting stations, :
showing that of the 20 listed, 12 definitely subscribe to the
60-line method :

2,000-2,100 k.c. (149.9 to 1428 m.)

Lines
Call Power per
Letters Company Location (watts) Frame
WI1XAV..Shortwave & Television Lab., Inc., Bos-
ton, Mass: .. smanmencs . bl ez ... 1,000 o0
W3XK... Jenkins Laboratories, Wheaton, Md.. 5000 60:
W2XCR.. Jenkins Television Corp., New York, NY. 5,000 60
W2XAP. .Jenkins Television Corp., portable...... 250 60i
W2XCD..DeForest Radio Co., Passaic, N. J...... 5,000 o0
W2XBU. .Harold E. Smith, Near Beacon, N. Y.. 100 48

WOXAQO..Western Television Corp., Chicago, Ill.. 500 45

2,100-2,200 k.c. (142.8 to 136.3 m.)

W3XAD..RCA Victor Co.,, Camden, N, J.......... 500 60
W2XBS..Nat'l Broadcasting Co., New York, N.Y. 5,000 60,
W2XCW..Gen. Elec. Co.,, S. Schenectady, N. Y,..20,000 -
WS8XAV..Westinghouse Electric & Mfg. Co., E

Pittsburgh, Pa. ...................... 20,000 60
W2XR....Radio Pictures, Inc., L. I. City, N. Y.... 500 60
WOIXAP..Chicago Daily News, Chicago, Ill...... 1,000 45
W3XAK. . Nat'l B'dcasting Co., Bound Brook, N. J. 5,000 60

2,750-2,850 k.c. (109.0 to 1052 m.)

W2XAB..Columbia Broadcasting Sys., N. Y. City. 500 60
WOIXAA. . Chicago Federation of Labor, Chicago, Ill. 1,000 48
W9XG. .. .Purdue Univ.,, W. Layfayette, Ind...... 1,500 ..
W2XBO..United Research Corp., L. I. City, N. Y. 500 ..

2,850-2,950 k.c. (1052 to 101.6 m.)

WOXR....Great Lakes Broadcasting Co., Downer’s
Grove, Ill. ..........ciiiiiiiiiinn.... 5,000 24
W2XR....Radio Pictures, Inc.,, L. I. City, N. Y... 500 60
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that will bring in short waves, but that does not neces-

sarily mean the outlay of any considerable amount of
money. In fact, a complete AC-operated short-wave converter,
such as the one diagrammed in Fig. 1, can be built of parts cost-
ing around $10. The results will be good if the converter is
properly wired and is properly connected to a broadcast re-
ceiver.

The two tubes at left constitute the mixer circuit, and about
all that is required for short-wave conversion is a good mixer,
as the broadcast set will take care of the rest, excepting the
B voltage, which it is preferable to have in the converter.
Here the B voltage is obtained from a little rectifier, one that
serves the purpose abundantly, however, and which will be
found to be utterly dependable.

One-Tenth Cent An Hour to Run

For continuation of the economy practiced in other directions,
the operating cost will be very low indeed, since the total con-
sumption will be less than 10 watts. Taking 10c per kilowatt
lioiir as the base (which is about as high as is charged anywhere
in the United States), the cost of juice would be only one cent
for every ten hours of use! This includes A current and B
current !

This is accomplished by using the new automotive series tubes,
all threc tubes being 237’s. The tube is a good oscillator, a good
amplifier (the two statements are really one), and a good
modulator, as well as a good rectifier when hooked up as a
diode with interconnected plate and grid elements.

The circuit is about as elementary as it possibly could be, and
when it comes to short waves it is usually found that where the
complexity is least the results are most.

Working the Band Shift

Here we avoid using plug-in coils, by having three pairs of
binding posts, with leads brought from the ground side to per-
mit shorting out turns of wire when higher frequencies are to
be tuned in. This method takes the place of a costly dual
selector switch.

The manner of working the band shifting this way is as fol-
lows. As two circuits are to be altered, there will have to be
the equivalent of two switches, even though both switches have
one side going to ground permanently. The supposition that
a single switch may serve the double purpose is dispelled when
one considers that the taps of two coils, hence two circuits,
would have to be interconnected, and thereby the whole effect
would be destroyed, in fact the reception of signals probably
would be impossible, due to too tight coupling.

g LMOST everybody interested in radio desires some device

There are really only two taps for each coil. What seems to
be a mistaken tap unconnected at each is simply the place to
put the leads when not actually in use at effective taps,

The moving element is grounded, so if you have two' tips
from one ground lead the object is attained.

Since the desire is to receive short waves, it is not necessary
to go into the problem of bringing in the broadcast waves also,
for that would complicate the coil system, and also the broadcast
receiver normally will give much better results in this band than
would the converter.

Coils on One Form

The bracket denotes that there is some inductive coupling
between plate of the oscillator and grid of the modulator. Thus
the entire coil system may be built on one form. That is another
simplifying and economizing consideration.

The rectifier is a familiar one to followers of short-wave con-
verter articles bearing on the rectification subject, as it was
especially invented for this purpose.

The theory of operation of the converter is that the modulator
is tuned to the frequency desired to be received. The oscillator
is tuned to a frequency differing from the other by the inter-
mediate frequency. How much is that difference?
nends on what intermediate frequency is used, that is, what fre-
quency your broadcast receiver is tuned to, and that in turn
depends on what region affords greatest sensitivity. Usually, in
tuned radio frequency sets, the higher frequencies provide the
greater sensitivity, which in a sense is unfortunate, because then
there must be greater dissimilarity in frequencies between the
two tuned circuits.

Due to this peculiar condition, not present in tuned radio
frequency short-wave devices, but present in all superhetero-
dynes, and the converter is the mixer constituting the combina-
tion a superheterodyne, it is well to have the two circuits separ-
ately tuned. The diagrams show that such independence of
tuning actually is established.

Why Separate Controls

If it were certain that some particular interinediate frequency
were to be used the coil design would be easy for single control
with a gang condenser. As it is, with separate condensers, it
is easy despite the uncertainty of what the intermediate fre-
quency will be.

Under the circumstances it is well to use a rather large ca-
pacity condenser, considering the short-wave coverage, and
therefore we setect .00035 mfd. Two such condensers are used.
We can then use bakelite tubing of 1.75 inch diameter, and wind
No. 28 wire on it for all purposes. The modulator coil is easy.
There should be 36 turns on the secondary, to get past 1,500

Well, it de- y
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1ort-Wave Converter Line

Output Circuit to Insure Good Coupling

e Farrow

ke, though not much past. The taps should be approximately
on the basis of the frequency ratio of tuning. The 1,500-4,500
ke, coverage for one coil and the condenser (00035 mfd.) has
been checked and it is a fact the frequency ratio is 1-to-3 with
that capacity. Therefore, since the number of turns is ap-
proximately proportionate to the frequency, tap (2) would be at
24 turns from the grid end, but we want to be sure to provide
frequency overlap, therefore we will put the tap at the 20th
turn from the grid end. Now we come to the only other tap (1),
and that is located 30 turns from the grid end. So from (1) to
ground there will be 6 turns. This will bring us down to around

30 meters.
Structure of Coll

The antenna winding will consist of 10 turns and the tickler
winding L4 will consist of 14 turns. They are spaced 1§ inch
away from the secondaries with which they are associated.

The order of windings, then, would be: first, the antenna
winding, 10 turns. Leave % inch, put on the secondary, with
taps. Since the secondary should be connected with ground to
the terminal adjoining primary, the taps should be read from
ground, and are: 6th turn and 16th turn. Complete to 36
turns. Next leave at least 1.25 inches space, wind the oscillator
plate coil of 14 turns. The beginning goes to plate, the end
to B plus. Now start winding the oscillator secondary.

The winding has to provide not for the highest or the lowest
intermediate frequency, but preferably for somewhere near the
geometric mean of the two, 908 kc., so that by turning the
oscillator condenser to one side or the other we can get results
no matter what the difference from the mean may be. Let us
use 900 kc. Then the oscillator coil should tune from 1,500
plus 900 kc., or 2,400 kc., the lowest frequency.

Now, we cannot use the full .00035 mfd. for that, for then we
could not go to lower intermediates than 900 kc. (for instance
550 kc.), so we put on turns on the assumption that .00025 will
be the maximum of the condenser used for 900 kc. inter-
mediate. The frequency ratio for .00025 mifd. is about 2.5-to-1,
which helps, because the oscillator begins at a higher frequency
and quickly would outrun the modulator (e.g., 2,400 to 7,200
with .00035 mifd. compared to 1,500 to 4,500 for the modulator,
and it is obvious the oscillator would be 3,600 kc. too high
for any purpose of equality at the highest extreme, and the
modulator could never ‘“catch up with it,” as the saying goes.
This situation improves, fortunately, as the taps are used, be-
cause the higher the frequency desired to be tuned in, the
smaller the percentage of difference between that frequency and
the intermediate frequency.

Learn the Technique

So, realizing that as a starter tuning of the oscillator will be
around 75 on the dial when the modulator is at 100 on the dial,
to bring in a particular short wave, around 1,500 meters, we
will put on 30 turns as the total for the oscillator, tapped from
the grid end at the 18th and 24th. As the coil will be wound
as beginning from the ground end, these taps, are from ground.
the 6th and 12th, the winding being continued to a total of 30
turns.

Notice that the smaller percentage of difference at the higher
frequencies shows up on the number of turns. At the lowest
frequency the respective secondaries in use are 36 and 30 turns,
where only .00025 mid. of the .00035 mifd. is used for the 30-
turn winding. Now when we get into the region of 4,500 kc.
and higher, the difference in number of turns is only two, as
compared to 6, and at the next tap there is ng difference, as a
slight displacement of the oscillator condenser from the reading
of the modulator condenser will result in reception, due to the
difference being so small a percentage, even if 1,500 kc. is the
intermediate frequency.

Perhaps all this technique about the theory of operation is
not quite clear, and if not it is well worth studying out, for the
facts are as presented, and it adds immeasurably to the joy
of construction and of operation to gain the greatest possible
familiarity with the theory.

Bargains in Chokes!

The choke coil in the modulator output is of the honeycomb
type, consisting of 300 turns begun on a 3% inch dowel, but if
you want to wind a coil as substitute, use 34 inch dowel and put
on 200 turns of No. 36 or 38 wire, winding one layer on top of
the other, if you want a coil smaller in size, the distributed
capacity not mattering, as there is a tuning capacity across this
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FIG. 2

Dimensions for preparing the top panel of the converter.
If a box is to be made it should have, for use as cabinet,
an inside height of 3 inches.

winding anyway, an equalizer of 20-100 mmfd. This little con-
denser is to be in circuit only if the intermediate frequency used
is lower than 900 kc., but if it is higher than 900 kc., then you
should omit the condenser.

The B supply choke you hardly can build, or, at least, it is
not worth while going to the trouble, as a suitable choke can
be bought for around $1.00 for 15 henries, or, if a huskier one is
desired, $1.50 will purchase 30 henries these days, (But not much
longer hereafter, let’s hope!)

The a-c switch is located on the top panel, a 20-volt filament
transformer is used and the series-connected heaters put across
it, the electrolytic condensers are placed in the extreme left
and right circular holes of the panel, the antenna and ground
ploshts in the two side holes at left, and output posts at holes at
right.

Connections

Now, having completed the panel and the wiring, we place the
whole apparatus inside a suitable wooden cabinet, and we are
ready to connect. Aerial is removed from the antenna post of
the broadcast receiver, ground of converter is connected to the
ground post of the broadcast set, where the ground is left con-
nected. The ouiput of the converter goes provisionally to the
vacated antenna post of the broadcast set, and the correspond-
Ing post goes to a resistor that provides special coupling from
Ehe converter. This is something new. And here is the reason
or 1t

Sometimes the input to the broadcast set is of a special type
and will not transfer the energy from the converter in a manner
in any way acceptable. If this is true, and if the broadcast set
is a screen grid set, then disconnect cap from the first radio
frequeucy amplifier in the set, and connect cap to the output
post of the converter, closing the circuit between the two posts
on the converter to introduce the 0.02 meg. resistor (20,000 ohms)
to provide a grid return Yor the screen grid tube. If the set
hasn’t a screen grid tube in this position, a service man’s adapter
is necessary to provide independent access to the grid (thus
disconnecting the secondary coil in the broadcast set), the con-
nection procedure in the converter remaining the same.

Tuning Consequences

For the standard method, connection to receiver’s antenna
post, only the output post is used, and no connection made to
the companion post on the converter.

The new method omits the tuning of the receiver’s input, ex-
cept so far as the 300-turn choke:
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Short-Wave Coupling

Sometimes a Quarter Turn Gives Too Much

By Brunsten Brunn

reception. The short waves give a little trouble, too. One

of the reasons for this is that considerable energy can
pass through a very small capacity. Another is that much
energy can be transferred from one circuit to another by means
of a very small mutual inductance.

There is particularly trouble with short-wave converters and
superheterodynes. One of the troubles is the pulling together
of the tuned circuits. The oscillator ceases to function or begins
to oscillate at the frequency of the signal. When it stops
oscillating it does so with a sharp click and the reason for the
stoppage is that the tuned radio frequency circuit is coupled too
closely to it. A high resistance is introduced into the oscillator
circuit by the wave trap effect of the r-f circuit and there is
not enough feed back in the oscillator to overcome the re-
sistance. The coupling that causes the trouble may be in-
tentional or stray.

When the two circuits pull together the oscillator may con-
tinue to function but at the frequency of the incoming signal,
which acts as a trigger controlling the oscillator. The circuit
breaks into this condition with a click and breaks away simi-
larly. ‘No signals can be received when the circuit is in this
condition because no intermediate frequency is being generated.

3 LL experimenters encounter peculiarities in short-wave

Cures for Pulling Together

One aid against pulling together of the oscillator and the r-f
tuned circuit is to make the oscillator coil much better than the
radio frequency coil. The less the natural resistance in the
oscillator circuit the more tenaciously it holds to its own fre-
quency. If the resistance were zero it would not be possible
even to alter the frequency by means of coupling to other cir-
cuits. But if the r-f tuner is superior to the oscillator tuner in
this respect the r-f tuner can easily pull the oscillator over.

Another way of avoiding pulling together is to make the
coupling between the two circuits looser. If it is loose enough
there can be no pulling together no matter how high the re-
sistance in the oscillator or how low it is in the radio fre-
quency tuner. But we must have some coupling or the oscil-

lator will not serve any purpose in the set. It is therefore a
matter of choosing the proper type and degree of coupling
between the two circuits. It is possible to arrange the circuits
so that the adverse coupling between the two is negligible and
yet so the useful coupling is quite close.

It should be stated here that as far as the performance of
the superheterodyne is concerned there is no need to distinguish
between pulling together and stopping of oscillation by the
wave trap effect. The causes and cures of the two are the same.

Effect of Frequency

These troubles depend a great deal on the ratio of the in-
termediate frequency to the signal frequency. Suppose we have
an intermediate frequency of 50 kc. This may be entirely high
enough when the signal frequency ranges from 550 to 1,500 ke,
but it would be much too low when the frequency is of thé
order of 6,000 kc. or higher. We may take the ratio between
50 kec. and 1,500, that is, 1/30, as the smallest ratio that should
be used. Then when we are to receive signals of 6,000 kc.
we should have an intermediate irequency of at least 200 kc.
And if we are to receive signals of 30,000 kc. we should use
an intermediate frequency of at least 1,000 kc. By loosening the
coupling between the oscillator and the radio frequency tuner
it may be permissible to use a somewhat lower frequency. In
fact, successful superheterodynes on 30,000 kc. have been built
with an intermediate frequency of 250 kc., but there was thorough
shielding.

In nearly all commercial superheterodynes the intermediate
frequency is 175 kec. This is high enough not to cause any
trouble in the broadcast band, but it is too low for extremely
high frequency signals. If the intermediate frequency is made
of the order of 450 kc., it would be practical to build a super-
heterodyne that would not only tune in broadcast signals but all
signals up to about 30,000 k¢, provided the shielding were good
and the coupling were arranged to fit the frequency. This is a
simple matter when plug-in coils are used.

The shielding should be done so that there is no electric or
magnetic coupling between the tuned circuits.

Short-Wave
Club

RE you interested in short waves? Receivers, transmitters, converters,
station lists, trouble shooting, logging, circuits, calibration, coil
winding—what not? If so become a member of Radio World's Short-
Wave Club, which you can do simply by filling in and mailing attachad
coupon. As many names and addresses as practical will be published
\n this department, so that short-wave fans can correspond with one
another. Also letters of general interest on short-wave work will be
published.  Besides, manufacturers of shortwave apparatus will et
you know the latest commercial developments. Included under the
scope of this department is television, which is spurting forward nicely.
Fill out the coupon and mail at once.
If you prefer, send in your enrolment on a separate sheet or postal

card.

Short-Wave Editor, Radio World, 145 West 45th Street, New York N. Y.
Please enroll me as a member of Radioc World's Short-Wave Club.
This does not commit me to any obligation whatever.
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City ..... LI
O | am a subscriber for Radio World.

{3 | am not a subscriber, but buy copies at news-standa.

Here is a list of new members of the Short Wave Club.
New names are printed each week :

W. J. Seavey, 3 Weal Court, Portland, Me.
Hana Muller Caribosa, Villa Americanta, Estado S. Paulo, Brazil.
t\))\ftal}ter Jauch, Opr., Amateur Radio Sta. W2CDR, 443 Schiller St., Elliza-
e T
H. T Jordan, 1931 Heckle St., Augusta, Ga.
Robert H. McGowan, 512 W, 179th St., New York City.
William Boyd, P. O. Box 802, Wilmington, N, C.
Carl K. Vincent, P. O. Box 898, Jamestown, No. Dak.
Harry Karol, 3835 Prospect Ave., Kansas City, Mo.
L. Mansfield, 442 Barker Ave., Peoria, Il
Jos. S. Maresca, 22 Olive St.,, New Haven, Conn.
A. P. Mussi, 1909 E, Main St., Rochester, N. Y,

Clyde Boring, 219 N. Hellertown Ave.,, Quakertown, Penna.
R. H, Dunn, 32 W. Balcom St., Buffalo, N. Y.
C. W. Valrezm, 701 W. 3rd St., Ft Worth, Tex.
Frederick G. Edwards, 75 Birch Street, So. Manchester, Conn.
Wm. Todd, 1607 Emory St., Asbury Park, N. J.
Francis H. Blum, 80 Elm St.,, New Britain, Conn.
Gordon A. Ball, 234 Hampton St., St. James, Winnipeg, Man., Carada.
Paul O. McConaughy, 3315 McComb Ave., Cheyenne, Wyo.
Elmer Jablonski, Califon, N. J.
James L. Estell, 211 North Eureka Ave., Columbus, Ohio.
{(olm L. Rogers, ¢/o Oshkosh Public Museum, Oshkosh, Wis.
enneth Edwards, 9704 Yosemite, Detroit, Mich,
G. D. Gratton, c/o A. E. D. Co., Island Falls, Ont., Carada.
Edward Hamman, Jr., 23 Pinewood Ave., Schenectady, N. Y
William_Schneider, 3124 Maury Ave., St. Louis, Mo.
Claude L. Cox, 971 Wilshire Blvd., Los Angeles, Calif.
Charlie Whiting, 1413 Valencia St., San Francisco, Calif.
George Ewing, Box 157, Grafton, Ohio.
Herbert C. Thomas, 921 Connelly St.. Clovis, New Mex.
Arvil B. Harris, R. No. 2, Box 58, Ogden, Utah. ]
Samuel Oxman, 1013 Longwood Ave., Bronx, New York City.
Larry Sullivan, 710 N. Orlando Ave., Los Angeles, Calif.
Pacifico Peralta, 60 W. 91st St,, New York, N. Y.

Joseph Golab, 403 Henderson ét., Jersey City, N. J.
H. Ober Willin, 108 E. Morgan, Cleves, Ohio. X
Ed. Walter Bray, 89 E. 72nd St., Cleveland, Ohio.
O. Z. Burdick, 6325 Kenwood Ave., Chicago, Ill.
R. L. Williams, 635 E. Elizabeth St., Detroit, Mich.
P. P. Hodgson, 1786 7th Ave., West, Vancouver, B
Melville B, Smith, 1522 Faraon St.,, St. Joseph, Mo. .
Harry D. Vierling (Radio Sta. W2CZD), 414 E. 204th St., New York, N. Y.
Ed Freeman, Mgr. Expert Watch Maker, Radio Work and Parts, New
Harmony, Indiana.
Danny Reynolds, 1029 Garden St., Hohoken, N. J.
Jennings Andrews, 16 Lightburn St., Buckhanmon, W. Va.
Elvin i‘ LaSalle, Chesterville, Ont., Canada.
1. W. Lusk, 226 Grady Ave., Rome, Ga.
Wilmer Anderson, 34 Belmont St., I{ockland, Mass.
Glen Brabant, 203 W. Ky., Aradarko, Okla.
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Dynatron Oscillator Uses
Simplicity and Frequency Stability Mark Circuit

By Brunsten Brunn

7~y VHE dynatron oscillator is rapidly gaining in popularity over
other types of oscillators because of its reliability and sim-
plicity. Such oscillators are now used in laboratories as oscil-
lating frequency meters and sources of high frequency current and
they are also used extensively in superheterodynes and short-wave
converters for providing the high frequency for the frequency
changer.

In Fig. 1 we have a simple circuit of such an oscillator utilizing a
235 variable mu tube, which is rated as one of the.best tubes for this
purpose. Simplicity is a noteworthy feature of this circuit. The
characteristic features of the dynatron are that the voltage applied to
the screen is higher than the voltage applied to the plate and that
the tuned circuit is connected to the plate of the tube, A circuit of
this type oscillates at the resonant frequency of L1C by wvirtue of the
negative resistance characteristic of the plate circuit. No tickler is
necessary, but it is absolutely necessary that the screen voltage be
higher than the plate voltage, for otherwise the plate circuit will not
have a negative resistance.

Suitable Values

Suitable values for condensers, resistors, and voltages are indi-
cated on the diagram when the irequency of the oscillation is in
the broadcast band or higher. The values of C and L1 depends on
the particular frequency or frequency range that is desired.

It will be noted that a 300-ohm grid bias resistor is used just as
if the tube were to be an amplifier, and that a 0.1 mid. by-pass
condenser is connected across it. There is no impedance of any
kind in the external grid circuit so that the resistance is used solely
to maintain the control grid at a constant negative potential.

The heater voltage, applied at H, is the same as that required
when the tube is used for other purposes, and it is 2.5 volts. The
heater may be connected to any 2.5 source, either a-c or d-c.

The voltage applied to the screen is 180 volts and the voltage
applied to the plate is 67.5 volts. That is, in the dynatron the screen
and plate voltages are reversed as to magnitude. A 0.1 mifd. con-
denser is connected between the screen and the ground to maintain
the screen voltage constant relative to the high frequency oscillation.

In this particular case the tuning condenser C is connected be-
tween ground and the plate. It is grounded on one side in order to
eliminate body capacity effects as much as possible and also to
simplify the construction. It is easier in case the subpanel is of
metal to mount the condenser when its rotor and frame are at
ground potential. To complete the tuned circuit a 0.1 mfd. con-
denser is connected between the plate return and ground. This con-
denser is so large that it does not affect appreciably the tuning
characteristic of the tuning condenser C.

The tuned coil is L1. Its inductance should be adjusted to fit
the particular frequency range that is desired. L2 is a small coil
or winding coupled to L1 and its purpose is to provide a means
of taking off the oscillation. It may be the pick-up coil in a super-
heterodyne or short-wave converter or it may be a winding to be
connected in the grid circuit of an amplifier in case the dynatron
is a master oscillator.

Further Applications

A large number of uses can be found for an oscillator of this
type. For example, it may be used to convert certain receivers into
receivers of continuous wave code. In such cases L2 should be
connected in the grid or plate circuit of the final detector. If the
irequency of the dynatron is adjusted to differ by a frequency of
from 500 to 1,000 cycles per second from the carrier that is being
received, the code signals will be converted into pure tone dots and
dashes. When it is used for this purpose it is necessary to adjust
the turns of L2, or the coupling between L1 and L2, so that the
the detector is not overloaded. It is applicable to tuned radio fre-
quency and superheterodyne receivers alike, but in a radio frequency
receiver the frequency of the dynatron should be approximately
equal to carrier being received while in a superheterodyne it should
be nearly equal to the intermediate frequency.

Another use for the oscillator is to convert a broadcast receiver,
especially a sensitive tuned radio frequency receiver, into a short-
wave superheterodyne. If L2 is connected into the screen, grid,
plate, or cathode leads of the first tube in the circuit and C adjusted
until the frequency of CL1 differs from the desired signal by the
frequency to which the broadcast receiver is tuned, the desired
short-wave signal comes through. L2 may also be connected to the
input terminals of the receiver under certain conditions, the antenna
and ground leads being left in position. This does not make the
very best short-wave converter, but it certainly makes the simplest
one.

The dynatron may also be substituted for the oscillator in a super-
heterodyvne. The oscillator alreadv in the circuit is killed and L2

235 {

1480

®
7675
FIG. |

The circuit of a dynatron oscillator utilizing a 235 variable
mu tube. An oscillator of this type finds many applications
in the laboratory. :

is connected in one of the leads of the first detector. If this is a
screen grid tube the simplest connection is to open the screen grid
lead and to connect 1.2 in the break. Another simple way in case
the first detector is a screen tube is to connect L2 between the cap
of the tube and the clip that ordinarily fits on the cap. But in the
case it is essential that L2 be very small or that the coupling be-
tween L1 and L2 be very loose, for otherwise there will be over-
loading.

Still another use of the dynatron is in lining up the intermediate
frequency amplifier in a superheterodyne. In this case the fre-
quency should be equal to the intermediate frequency and L2 should
be connected to the grid of the first detector in place of the circuit
already in the circuit. The tuners in the intermediate frequency
amplifier should then be adjusted until the output is maximum.

Suppose the dynatron oscillator is to cover the broadcast band.
In that case C should be either a 350 or a 500 mmifd. condenser.
If the coil diameter is 1.75 inches and the wire used is No. 28
enameled, L1 should have 75 turns for a 350 mmfd. condenser and
69 turns for a 500 mmid. condenser. The number of turns on L2
depends entirely on the purpose of the winding and to what kind
of device it is to be connected. It may have just a few turns or it
may have more turns than the tuned winding.

Many tuned radio frequency transformers for 350 and 500 mmid,
condensers may be used as they are. L1 would then be the large
winding and L2 the primary. A primary of five turns, which is
often used in the antenna circuit, would be about right for connect-
ing in the screen circuit of a first detector. Even a ten-turn primary
could be so used without overloading the detector ‘tube.

If the transformer L1 1.2 is to be for short-wave reception where
plug-in coils are used, the wire may be wound on a form which fits
a UX socket, since there are only four terminals. Suppose the form
has a diameter of 1.125 inches, a common size for plug-ins. If the
oscillator is to tune to 1,500 kc. and if No. 28 enameled wire is
used the tuned winding should have 22 turns, the condenser being
a 250 mmfd.

With this condenser it is reasonable to suppose that the minimun
capacity in the circuit is 25 mmfd. so that the capacity ratio is
250/25, or 10. Hence, the frequency ratio is 3.16, the square root
of 10. Since the large coil is short compared with the length, it is
allowable to assume that the turns for coils to cover shorter waves
should vary inversely as the frequency, or directly as the wave-
length.

The large coil will tune up to 4.74. The next coil in the plug-in
set should begin here with 250 mmfd. in the circuit. Therefore the
second coil should have 7 turns, and the third coil 3 turns.

If the oscillator is to be used in a superheterodyne the frequency
coverage is not the same as when it is used in a radio frequency
tuner, allowance must be made for the intermediate frequency.
Suppose that this is 1,500 kc. in a short-wave converter. Then the
lowest frequency to which the oscillator coil should tune in order
to reach 1,500 kc. is 3.000 kc. Since it is permissible to assume that
the turns vary inversely as the frequency, the coils being short
enough for this assumption, the oscillator coil should have 11 turns
instead of 22 turns. This will reach up to 9,500 kc. The second
oscillator coil, however, should not start there. Tt should be based
on the second r-f tuner in addition to the oscillator tuner.
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FIG. 1
The circuit of an all-wave super-heterodyne in which the tuning range is changed by picking up different coils by means of
switches.

HERE is a certain popular interest now in all-wave te-

I ceivers, and the poularity is growing. There is one recog-

nized way of getting all-wave reception, and that is by
plug-in coils. But some prefer the all-wavenéss of the receiver
be accomplished by means of switches.

There are several ways in which switches can be applied to ac-
complish all wave-tuning. One is to move the stator of a tun-
ing condenser to different points on a coil, leaving the circuit
otherwise undisturbed. Another way is to short circuit some
of the turns by means of the switch. Still another way is to
move both the stator of the tuning condenser and the lead to
the grid by means of the switch, leaving the unused turns open.
All of these methods have certain advantages, and all overcome
the necessity for using plug-in coils.

Complications

When switches are used they have to be put in all the wind-
ings, such as tuned ones, primaries, ticklers, pick-up, in order to
maintain the proper ratio of turns. But if switches are placed
in every winding and the circuit contains several radio fre-
quency transformers it is clear that complications multiply
rapidly. So complex does the circuit become that it is neces-

List Prices of Tubes

The following table gives the prevailing price lists of the
various tubes

Tube Price Tube  Price Tube  Price
227 @ $1.25 551* @ $2.20 wWD-11@ $3.00
201A @ $1.10 171A@ $1.40 wX-12@ $3.00
245 @ $1.40 112A@ $1.50 200A@ $4.00
280 @ $1.40 232 @ .30 222 @ $4.50
230 @ $1.60 19 @ $2.50 BH @ $4.50
231 @ $1.60 199 @ $2.75 281 @ $5.00
226 @ $1.25 233 @ $2.75 250 @ $6.00
237 @ $1.75 236 @ $2.75 210 @ $7.00
247 @ $1.90 238 @ $2.75 BA @ $7.50
223 @ $2.00 120 @ $3.00 Kino

235 @ $2.20 240 @ $3.00 Lamp @ $7.50

*This table comparable to the 235.

sary to compromise. Usually, this is done by tapping only the
tuned windings. This compromise is allowable provided that
the frequency band to be covered by the tuner is not too wide.
A band from 550 kc. to 30,000 kc. is entirely too wide for if the
auxiliary windings are made right at the middle frequency they
are too small at the 550 kc. limit of the tuner and they are too
large at the 30,000 kc. limit.

Fortunately, there are certain circuits which require no auxil-
iary windings. For example, if direct tuned impedance coupling
is used there is only one winding to contend with and that can
be tapped by one of the methods listed above. Short-circuiting
of the unused turns is about as good as any. In the case of
the dynatron oscillator there is only one winding, and this also
may be tapped without adding complications. Thus a tuned
impedance coupled r-f amplifier and a_dynatron oscillator are
logical in all-wave superheterodyne. When a tuned impedance
coupled r-f amplifier is not very Selective, this is not serious
in a superheterodyne in which the intermediate frequency is
high.

An All-Wave Circuit

In Fig. 1 is an all-wave superheterodyne receiver in which
separate coils are picked up by means of the switches, which
is a good alternative method. There is a switch SW1 in the
input circuit of the first tube. This switch is closed when
broadcast waves are to be tuned in and then condenser Cl
tunes the coil. When shorter waves are to be tuned in the
switch is opened so that the coil acts as a choke. The extra
selectivity provided by the first tuned circuit is not needed on
shart waves. This simplifies the circuit greatly.

Between the first and the second tubes is a regular tuned
coupler for the broadcast waves. Switch SW2 is set on (4) and
the secondary is tuned by means of C2. The small variable con-
denser across C2 is just a trimmer which is used for all the
coils.

There should be a small coupling condenser of the equalizer
type (20 to 100 mmfd.) connected between the plate of the
first tube and the grid of the second tube. This is not shown
in the diagram, as either this method or the series primaries as
shown on page 6 may be used, as you prefer.

Using Smaller Coils

When switch SW2 is set on (3) the band of frequencies just
above the broadcast band is covered by the tuning condenser
C2. When it is set on (2), the next band is covered, and when
it is set on (2), the next band is covered, and when it is set
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FIG. 2
In this direct coupled circuit the inductance is changed by
connecting the tuning condensers to different taps on the
coils. The untuned turns remain useful.

on (1) the highest frequency band is covered. Across each of
these small coils is a trimmer condenser E which help in lining
up the rf tuner with the oscillator tuner.

When the three smaller coils are used the circuit is a type
o ftuned impedance, the primary of the r-f transformer used for
broadcast frequencies acting as a choke for the high frequen-
cies. This will not work without the coupling condenser speci-
fied above or the series primaries.

The oscillator in this circuit is of the dynatron type, which re-
quires only one winding at a time. There are two switches asso-
ciated with this tube, the two being controlled by the same
knob. When SW3 is set on (4) the other switch SW4 is set
on the extreme right point. The circuit is then adjusted for
broadcast reception. As the other points are picked up the
circuit is put in condition for tuning in the shorter wave bands.
Across each of these oscillator coils is a trimmer condenser E
for the purpose of lining up the oscillator with the r-f tuner.

Series Condensers

It will be observed that there are series condensers in the
first two oscillator circuits. That is, when the switch S\WW4 con-
nects the oscillator tuning condenser C3 for the broadcast wave
band it is connected to a 0.01 mfd. fixed condenser. This
condenser is shunted with a trimmer E. The object of the
series condenser is to equalize the oscillator tuning with that
of the radio frequency circuit. On the second point the tuning
condenser picks up a 0.02 mfd. condenser shunted by a trimmer.
This is larger because on this coil the relative discrepancy be-
tween the r-f and oscillator frequencies is not nearly so great
as it is on the broadcast band. For the higher frequency bands
it is not necessary to have series condensers at all. The oscil-
laitor and r-f tuners, for equal inductances and tuning con-
densers, tune very close together because the intermediate fre-
quency is relatively small, although absolutely it may be quite
high. A suitable intermediate frequency for a receiver of the
type depicted in Fig. 1 is 450 kc. This is low enough for broad-
cast frequencies and high enough for frequencies up to 30,000
ke. There are such transformers available, with both primaries
and secondaries tuned to the 450 ke. frequency and both in-
closed in an aluminum shield.

The oscillator condenser C3 is grounded on one side but the
coils are connected to a positive d-c potential. The oscillator
circuit is therefore completed through a by-pass condenser from
the positive potential to ground. In this case the condenser in
the oscillating circuit is the one microfarad condenser from the
junction of R2 and R3 to ground in the voltage divider.

When screen grid tubes are used in a resistance coupled
circuit for audio frequency amplification or detection, motor-
boating is likely to result, and due to the high gain of screen
grid tubes it i svery difficult to stop it by ordinary means. One
of the best ways to reduce the tendencv to motorboat, and at
the same time to improve the quality of the amplification. is to
put in high resistances in the screen leads. In the circuit in
Fig. 1 0.1 megohm is used in each screen lead. It is notneces-
sary to use the by-pass condensers for screen resistors. In the
circuit a 1 mfd. condenser is shown for each resistance. These
condensers can be utilized to greater advantage across the grid
bias resistances. The detector and the first audio amplifier are
224 tubes but a 235 may be used to advantage in the audio
amplifier.

N

AAANG.

T ,
L% ) LE=] | S
]

4

+S6 B+
FIG. 3
In this circuit the inductance is changed by shorting turns by
means of the switches. The shorted turns remain on the low
potential side of the tuned circuits.

L

List of Parts for Fig. 1_5,_ page 8_

Coils
Four plug-in coils for antenna coupler (L1, L2)
Four plug-in coils for interstage coupler (L4, L5)
One 50-turn honeycomb coil (L3)
One 300-turn honeycomb coil (L6)
One 2.5 volt filament transformer

Condensers
One two-gang 0.00035 mfd. tuning condenser (C1, C7)
One small variable condenser, about 60 mmfd. (C6)
One block of three 0.1 mfd. condensers (C2, C3, C4)
Three 0.0601 mfd. condensers (C5, C9, C10)
One .00035 mfd. fixed condenser (C8)
Two 0.01 mfd. fixed condensers (12, C13)
One 1.0 mfd. bypass condenser (C11)

Resistors
One 300 ohm flexible biasing resistor (R1)
One .005 meg. = 5,000 ohm pigtail resistor (R5)
One 25,000 ohm potentiometer with switch (R5, SW)
Two 0.25 meg. = 250,000 ohm pigtail resistors (R7, R8)
One 2 meg. pigtail resistor (R6)
One 0.1 meg. = 106,000 ohm pigtail resistor (R11)
Two 0.01 meg. resistors == 10,000 ohms (R2, R3)
Two 5 meg. grid leaks (R4, R9)

Other Parts
Two binding posts (Antenna, Ground)
One output twin jack assembly for phones
One 73; x 10 inch front panel
One subpanel with five UY sockets
One vernier dial (pilot lamp PL optional)
One 0-25 milliammeter
One dozen 6/32 machine screws and one dozen nuts
One dozen lugs
One roll of hookup wire
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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 Radioc 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 51
numbers, with the privil-
ege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription.
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FIG. 942

The diagram of a six-tube receiver that is suitable for use
as a portable if the tubes are of the 2-volt type.

Circuit for Portable

ILL you kindly publish a circuit diagram of a six tube
W receiver suitable for a portable? 1 should like to have
two 232 screen grid tubes for radio frequency ampli-
fiers, two 230 tubes for detector and first audio, and two 231
for output stage. Kindly indicate the voltage values—B. S.
In Fig. 942 1s a diagram of such a circuit. The filament
voltage should be supplied by four No. 6 dry cells in series:
parallel and the 6-ohm rheostat should be adjusted so that the
filament terminal voltage is 2 volts. This set is not sensitive
enough to be used in an automobile because a good antenna
and a good ground are required, and neither can be provided
in an automobile. . x

Measuring AC Voltage with Current

HAVE a sensitive thermo-couple meter with which I can

measure the current flowing in the secondary .circuit of

a coupling transformer. Is there any way that I can use this
meter for measuring the effective radio frequency voltage on
the grid of the tube following the transformer, the secondary
winding being tuned?—E. S.

Connect the thermo-couple meter in series with the tuning
condenser and note the current. The voltage across the con-
denser, or across the input circuit to the tube, is then the
product of the condenser reactance and the current in amperes.
Since the condenser reactance is 1/Cw, the voltage is I/Cw, in
which I is the measured current expressed in amperes, C the
capacity of the condenser in farads, and w is the frequency of
the current multiplied by 6.2832. The capacity to use is not the
maximum capacity of the condenser but the actual capacity in
the circuit when the current is measured. It may be necessary
to measure both the frequency and the capacity to get the
result. . »d

Loss of AF Amplification

Y receiver coutains a resistance coupled amplifier that is
M supposed to have uniform amplification throughout the

audible scale. It is fine on the low notes but it does
not seem to bring in the high audio notes as well as some
transformer coupled amplifiers. Can you give a reason for
this?—A. G. B.

There are many reasons why the high notes don’t come
through well. The first is excessive selectivity. This may be
ruled out on the assumption that you have tried the two types
of audio amplifiers on the same tuner and that there is still
a difference. Assuming also that the same loudspeaker is used
in the two cases, we can only assign distributed shunt cap-
acity effects as the cause of the suppression of the high notes.
There are two major shunt capacities in each stage, the plate
to ground capacity of the tube ahead of the coupler and the
grid to ground capacity of the next tube. In some instances the
second of these is the greater by a large factor. This is
particularly true when a three-element tube is used and when
this is followed by a resista:ce coupler.

* ok

Non-reactive Resistances

HAVE a quantity of Manganin wire, silk covered, which

I I want to use in making non-reactive resistances for use

as standards. Will you kindly suggest a method of wind-

ing so as to keep the inductance as well as the capacity as low
as possible?—W. H. J.

Take a strip of bakelite about 3 inches wide, 3/32 thick, and

from five to six inches long. Round the long edges with a file

and sand paper. Start at one end of the strip and wind the wire

in the right handed direction, leaving room between adjacent
turns equal to the diameter of the wire. When the strip has been
wound to the required length, put on another winding exactly
like the first, beginning and ending at the same points but
wind in the left handed direction and put the turns in the
spaces left between the turns of the first winding. This
method of winding will put two equal windings in parallel.
Each of these will have a very low inductance and the in-
ductance of one continually neutralizes the inductance of the
other. The distributed capacity will also be very small because
of the continual cross-over of the turns, This is recognized as
the best method of winding. The resistance of the double
winding will be one-half that of either. To vary the resistance
vary the turns.
* % %

Capacity Short-Circuits Feedback

N the July 25th issue, on page 9, you have the circuit of a
I regenerative one-tube set, Fig. 7. Will this oscillate? It
seems to me that C3 effectively short-circuits the feedback
circuit so that no matter what the value of C4 may be the
circuit will not oscillate. Am I right?—W. R.
Unless C3 is tiny in capacity compared to C4 the circuit won't
regenerate,
= & &

Scraping Sound in Receiver

Y receiver worked fine for about two years and then a
M scraping noise gradually appeared which is now so bad

that it is impossible to hear anything clearly.  This
noise does not come from the outside for it continues when the
antenna and ground are removed. Neither does it seem to be
in the radio frequency part because it continues when all the
tubes ahead of the detector are removed. What do you think
is the cause of the trouble?—E. R. W,

A broken resistance, a bad Dby-pass condenser, a defective
tube or simply a poor contact may be the cause. It is probable
that the trouble is to be found in the B supply.

* kX

Turns Data

HAVE a piece of bakelite tubing 2.5 inches in diameter and
I some No. 22 double cotton covered wire. This material I

wish to use in a wave meter which will cover the fre-
quency range from 550 kc to 1,650 kc with a tuning condenser
of 0.0005 mfd. How many turns do I need?—G. D.

You will need 58 turns if the capacity is just 500 mmfd. Since
there will be some distributed capacity it may be necessary to
remove a few turns to allow for this. If the circuit is very
simple, we may assume that the distributed capacity is 25 mmfd.
and that this is also equal to the minimum capacity in the
circuit. The maximum capacity in the circuit is then 525 mmfd.
Hence the ratio of the maximum to the minimum is 21. The
frequency ratio is the square root of this, or 4.58. Therefore
if you adjust the turns so that when the condenser is set at
maximum the frequency is 550 ke, the frequency when the
condenser is set at minimum will be 2,520 ke. If the circuit is

not the simplest possible you will not be able to cover so wide
a band.
* ok ox

Tuning the Loudspeaker

OULD it be possible to construct a satisfactory loud-
W speaker on the principle of tuned resonators? That is,
would it be possible to make a loudspeaker with a

tuned resonator of some kind for every note in the musical
scale? Since resonance increases the output enormously it
would seem that this is a good way to go about it—W. E. N.
In the first place there would have to be one resonator for
every note in the scale from the lowest bass to the highest
audio frequency. From 16 to 8,192 cycles per second there are
9 octaves. If we say there are 11 notes in an octave, without
duplication, there would therefore be 99 notes. We have to
add one to this in order to count both extreme notes, making
a total of 100. We would have to have 100 different resonators.
That is only the beginning of the complications. All these
resonators would be tuned to definite frequencies, that is
they would be based on a certain pitch at middle C, there being
several different pitches for this. If music were played in a
different pitch the resonators would not be useful. Now the
pitch of the resonators changes with temperature, but the
instruments at the transmitter could not possibly be tuned to
all the different receivers, even if they could be tuned to one
So much for music. How should we tune the resonators sc;
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as to respond to speech and other non-musical sounds? There
is still another objection, and a serious one. The resonators
would be selective by their nature. When one is excited by
a note, it would take a considerable time for it to respond, and
after it got going it would continue to sound off quite a while
after the original sound ceased. Possibly, if we used a smaller
number of very broadly tuned resonators we could get some-
thing out of them that resembled the original and gain some
from the resonance. The only good speaker is one that does
not have any resonance at any frequency but responds to all
frequencies 1mpartially. : .
4 ¥

Capacity and Frequency Changes

S there a simple relation between capacity and irequency
changes in an oscillator? For example, if I knew the amount
of change of frequency can I determine the change in the
capacity that caused that change? I have reference only to
very small changes in both the capacity and the freéquénci.
If the frequency of the circuit at the beginning is F and the
change in the frequency is f, both measured in the same units,
and the total capacity in the circuit at the beginning is C and
the change in the capacity is dC, the following relation obtains
among these factors: f{=—FdC/2C. The minus sign simply
indicates that I and C change in the opposite directions. If
C increases by dC, F decreases by f. If C decreases by dC,
F increases by f Suppose F is 1,000,000 cycles per second
and C is then 250 mmid. Let dC be positive and have a value
of 1 mmifd. That is, we make the capacity in the circuit
251 mmid. The value of f is then—2,000 cycles per second, and
the new frequency is 998,000 cycles per second. This simple
relation does not hold unless the changes are small in com-
parison with the original values. In this case 1 is small enough
in comparison with 250.
ok x
Simple Converter Circuit
HAVE a number of Y4 millihenry chokes, an 85 millihenry
I choke, a 125 mmfd. tuning condenser and some fixed con-
denser. Will you kindly publish a circuit diagram of a three
glba sI}_iort—wave converter in which I can use these parts?—
In Fig. 943 is a circuit in which these parts can be used. The
85 millihenry choke you can use where it calls for a 50 mh coil.
The values of the fixed condensers are given but it is not necessary
to use these values. They may be larger or somewhat smaller.
The grid condenser you should not make larger but you may make
it as small as .0001 mfd. The circuit calls for a .00035 tuning con-
denser but it is all right to use the 125 mmfd. condenser you have.
It is only necessary to make the tuning coil larger. If you are to
tune to 200 meters and if the form on which the coil is wound is
1.75 inches you can use 39 turns of No. 24 enameled wire. Five
turns will do for the pick-up winding and 25 turns for the tickler.
Put taps at 12 and 4 turns.

* % ok

Increase in Inductance Due to Wire
OW much does the thickness of the wire increase the
H inductance? That is, suppose a coil is wound with
No. 20 enameled wire on a 2.5 inch diameter and the in-
ductance is calculated without taking into consideration the
thickness of the wire, how great is the error?—B. E. Q.

If the coil contains 50 turns the computed inductances are
137 and 140.3 microhenries. Hence the increased diameter
causes an increase of 3.3 microhenries.

¥ ok %

Why Stenode Radiostat Works
HERE have been some articles against the Stenode
Radiostat system of tuning. I have heard several of these
circuits work well. Is this not prooi that the sideband
theorists are wrong? I have never seen any other circuit nearly
so selective as the Stenode circuits and the quality appears to
be just as good—W. G. H.

Nobody has ever said that the Stenode does not work. Even
the most rabid sideband theorist would not maintain that a
minute. What he says is that the sideband theory applies
just as much to the Stenode as it does to any other resonant
system, mechanical or electrical. He takes issue with the
theory usually associated with the Stenode. That the Stenode
circuits are exceptionally selective he does not deny for he
knows and uses the selectivity of the piezo crystal for many
radio purposes. The quality of the Stenode receivers is ob-
tained by compensation in the audio frequency amplifier. The
same compensation can be used in receivers having highly re-
sonant inductance-capacity circuits. The only difference is
that in the Stenode circuits much more compensation is re-
quired. The high selectivity reduces the output on the high
audio frequencies, a process usually called sideband cutting,
and this reduction is practically proportional to the frequency.
It also increases with selectivity. If there is anything at all
left of a side frequency, say of 10,000 cycles per second, it is
possible to build it up in the audio amplifier until it has the
value that it would have had had it not been reduced at all
in the tuner. One advantage of this compensation is that it
can be effected in the frequency range desired with an ex-
tremely sharp cut-off above the range. For example, suppose
we desire only the side frequencies between zero and 5000

1705 MEG.

B+e1% 90

FIG. 943
The circuit of a simple three-tube converter for use with
battery operated sets.

cycles per second. We can then put in a compensating cir-
cuit which builds up the frequency from zero to 5,000 cycles
in proportion to the frequency, or rather in proportion to the
suppression, and then make the compensator cut off at 5,000
or slightly above. A much sharper cut-off can be obtained at
5,000 cycles than at 175000 cycles. In fact the possible sharp-
ness of cut-off is about inversely proportional to the fre-
quency.
* * X
Omitting the By-Pass Condenser

N some audio frequency amplifiers the by-pass condenser

I across the grid bias resistor is omitted and in other cases
it is insisted that it should be used. When is it necessary
to use it and when may it be omitted?—T. N. C.

It is used whenever its omission would cause a reduction in
the amplification. In every push-pull stage when a bias re-
sistor is used for the two tubes, there is no reason for using
the condenser because if the circuit is balanced there is no
signal current flowing in the resistor. Hence there can be
neither a reduction nor a gain in the amplification due to the
resistor. Obviously, it is economy to leave it out. Sometimes
there is actually an advantage in leaving it out. Suppose the
push-pull amplifier is not quite balanced. A small signal current
will then flow through the common bias resistor. This cur-
rent will set up a voltage drop in the resistor and this drop is
such that it will tend to balance the circuit. In cases of single-
sided amplification the condenser is omitted because it is not
practical to make it large enough to do any good on the low
frequencies. This is the case when the resistance is very
small,* comparatively. Suppose it is only 300 ohms. Then a
2 mifd. condenser reduces the impedance of the resistance by
less than half of one per cent at 25 cycles per second. At
this frequency it would require 36.7 microfarads to cut the
impedance to 150 ohms. It might as well be 300 ohms. But
when the resistance is very high, or when the frequency is
high, it is advantageous to use the by-pass condenser, and in
all cases the larger the condenser the better.

Jomn

Radio World’s

University Club

And Get Free Question and Answer Service for the Coming
52 Weeks. This Service for University Subscribers Only

Subscribe for RADIO WORLD for one year (52 numbers).
Use the coupon below. Your name will be entered on our sub-
scription and University Club lists by special number. When
sending questions, put this number on the outside of the for-
warding envelope (not the enclosed return envelope) and also
put it at the head of your queries. If already a subscriber,
send $6 for renewal from close of present subscription and
your name will be entered in Radio University.

NO OTHER PREMIUM GIVEN WITH THIS OFFER

[In sending in your queries to the University Department pleass
paragraph and number them. Write on one side of sheet only.
Always give your University Club Number.)

RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.08 for RADIO WORLD for one year (52 nos.)
and also enter my mame on the list of members of RADIO
WORLD’S UNIVERSITY CLUB, which gives me free answers
to radio queries for 52 ensuing weeks, and send me my number
indicating membership.
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CHEER UP AND WEEP!

NOTICE my subscription to your
I valuable paper has expired, and I had

almost decided to discontinue the
magazine, since it has been turned into a
baby midget, short-wave adapter and con-
verter kidding periodical. I have tried
just one short-wave mess. That was
plenty. Betcha. The boys I have talked
with say they chose one or another of
the many adapter or converter freak cir-
cuits, built it up, then rebuilt about twice,
meeting with poor results, money out,
time and interest lost, all in two weeks,
and finally branding the layout as a 95
per cent. bunk!

But cheer up, boys, as I imagine the
kidding is about over, as on front page of
July 18th issue we have to stomach a
short-wave, earphone tuner.

That must be some efficient circuit if
one can hold down a pair of earphones,
back of four of our present-day tubes!

I am in accord with some of the boys,
as quoted in Forum, in finding descrip-
tions and diagrams incomplete; in fact, so
much so that I have stopped hooking
them up until that new broom gets going
good.

We can also stand more data on coil
winding, wire tables, constants, on con-
densers, resistors, etc., not found in repair
books.

Now please do not take the ravings of
us knockers to heart, for we are all for
the success of Rapio WorLp, and will try
to help you as best we can.

But there are a lot of readers who are
still interested in broadcast receivers: up-
to-date go-getters. We had an inkling of
the Ultradyne, and were promised more,
but never got it.

Mr. Anderson’s super tuner also got
side-tracked. It’'s about time to turn Mr.
Anderson loose on a good super. He has
the makings, we know.

Although your super-heterodyne circuits
will be about a year and a half late in the
publishing we will greatly appreciate
them.

Please find my enclosed check for sub-
scription renewal.

Cras. W. YEAGER,
1316 S. Date Ave,
Alhambra, Calif.

Sparkles

By Alice Remsen

ASIL RUYSDAEL’S BEAUTIFUL

speaking voice was never heard to

such great advantage as when he
read Longfellow’s “Hiawatha” with a
background of Emil Velazco’s - lovely
organ music, over WOR on a Thursday
evening at 10 o’clock. Resonant, soulful,
natural and sincere, the voice of Mr.
Ruysdael is ideal for the reading of
poetry. “Weaver of Dreams” is the pro-

gram title.
* k%

O YOU LISTEN to the Three Mus-
D tachios on WEAF every Saturday

at 7:30 p. m.? These boys sound as
if they enjoy their work. Peter De Rose,
Jimmie Haupt and Paul Simmons com-
prise the trio—and-—oh, yes, each has a
tender patch of down which is his alibi
for the name of the program. A network

feature.
*x k%

T DOESN'T SEEM POSSIBLE, but

Dennis King, famous star of musical

comedy and pictures, now of radio,
assures us that when he first came to this
country times were so hard for him he
was forced to sleep on park benches.
How times have changed—now his salary
runs into the thot:saixds per week!

%

WO GIRLS who have been with
NBC for a long time deserve a word
or two of commendation—Muriel
Pollock and Vee Lawnhurt. Both are
composers of merit, pianists of note and
singers of no mean ability. They are now
featured, together with Harold Van Em-
burgh, a promising young tenor, on the
Flyosan program over WJZ each Wed-
nesday at 7:15 p. m. Well worth a listen!
*x Xk %

BIOGRAPHICAL BREVITIES
Arthur Q. Bryan Not Married

This popular WOR announcer was born
in Brooklyn, New York, in 1899, which
makes him 32. His face is very young
even for his years and possesses a for-
tunate sense of humor. When asked to

provide your reporter with a few partic-
ulars, Lil’ Arthur became facetious and
responded as follows:

“Born of very humble parents and all
that sort of thing. Very young at birth.
NOT MARRIED.”

Expected to be a singer but soon had
that knocked out of him. First entered
broadcasting, however, as a member of
the original Seiberling Singers, a sixteen-
manpower male chorus under Marshall
Bartholemew; also sang as a Jeddo High-
lander, which ought to show that a nom-
de-plume more or less is next to nothing
in his young life.

Followed various occupations before
radio blighted things. Insurance clerk—
dry goods clerk—yes, was even a second-
class laborer in a coal mine around Scran-
ton, but that job wasn’t relished. Chief
objection was that he couldn’t stand up
to work and had to lie down for lunch
so as to straighten out. Lent his corpu-
lence to the show “Follow Thru” as mem-
ber of an octet of over-healthy country
club members.

Heard that Lewis Reid was going to
leave WOR. Knowing him quite well, Ar-
thur went up to his office to kid him a
bit. Said Arthur, “Guess I’ll have to come
down and take your job, Lew!” Said
Lew, “We have auditions tomorrow!”

Arthur thought he’d have some fun next
day, but it wasn't fun. He got the job
and was scared to death about it. Man-
aged to survive. Really enjoys broadcast-
ing, but is the despair of the publicity de-
partment because he never has a picture
for publication. Thinks Uncle Don one
of the greatest personalities in radio. En-
joys chatting with everybody. Simply
crazy about the country and kids; he's
like a kid himseli—the Peter Pan of
WOR.

*x k&

[Inquiries about radio artists should be
addressed to Miss Alice Remsen, c/o Rapio
WorLp, 145 West 45th Street, New York,
N. Y. Auswers of general interest will be
published —EpIToR. ]

Ohio School of Air
Preserved After Fight

Columbus, O.

The Ohio Legislature has appropriated
$26,000 with which to carry on the Ohio
School of the Air for the next two years.
This amount is just enough to provide for
a small staff of workers who expect to
continue the work through the aid of
many organizations and individuals. Chief
of these are WLW and W8XAL, which
carry the broadcasts without charge.

The Ohio Education Association, the
Parent-Teacher Association, the Ohio
Federation of Women’s Clubs, Ohio State
University and the University of Cincin-
nati are some of the organizations aiding
in the work. Besides these there are
many schools and individuals who assist
in carrying on the work.

The Ohio Legislature was faced with
the task of cutting the state budget 25
per cent and every position in the state
departments was challenged. The Ohio
School of the Air was challenged not less
than fourteen times. But teachers by the
hundreds and listeners by the thousands
came to the aid of those fighting for the
existence of the school. Legislators’
wives extended the lists and pleaded the

cause.

Literature Wanted

Andrew Miller, 1034 44th St., Brooklyn, N. Y.
Wilson Radio Service, Herbert Ferger, 95 Aus-
tin St.,, Buffalo, N. Y.

Charles B. Galloway, 304 N. Congress St., Jack-
son, Miss.

Stanley J. Fredrickson, 816 Macon St., Brook-
tyn, N, Y, .

Arthur Friedlund, 1036 Fernhill, Detroit, Mich.
Elmer Ogle, First Natl. Bank Bldg., Crowley,
La.
S. J. Nessa, Story City, Jowa.

Mur! Ed de Beauchamp, Beau-Ideal Radio Ser-
vices, 228% North 13th Street, Muskogee, Okla.
Rev. Frank T. Hallett, 2 Bingley Terrace,
Thornton, R. I

Chas. F. Larseon, La Moille, lowa,

Jacob Wheeler, 319 Second Streét, Johmsonburg,
Pa.
IR. C. Hammel, 2619 N. Mason Ave., Chicago,
i

K. C. Humphrey, Franklin, Ohio.

R. H. Bates, The Pas, Man,, Canada.
hChester W. Kirby, 102 Beacon Ave., Holyoke,
fass.

Everett F. Mackay, 75 Clarendon St., Saint
John, N. B., Canada.

George Ewing, Box 157, Grafton, Ohio.

Edw, &. Worthington, Jr., 6811A Nashville Ave.,
St, Louis, Mo.

Merland L. Maxim, South Paris, Maine.
Alfred Galvin, 1122 Meadow Lane, Chester, Pa.
R. Younger, 7431 Greenville, Houston Tex.
Minxederick F. Tone, N. Riverside Ave., St. Clair,
Mich.

C. R. Sinclair, Casilla No. 2191, Lima, Peru,

A

.Ro).' Rust, Waring, Tex.
Geo. C. Holmes, Ashland, Nebr.
James F. Drew, Box 135, Fishkill Village, N. Y,

Blues Singer Seeks
Her Kidnapped Sister

Mitizi Rich, who sings blues songs
over WOR, Newark, N. J., can do a few
other things besides sing. She’s a com-
poser, a pianist, an actress and a writer.
She’s been on the stage since she was
three years ald and she's now in her
early twenties.

Mitzi is combing the world in search
of a sister who was kidnapped before
Mitzi was born. Just at present she
thinks she’s on the trail. A’ woman
stopped her in a store and accused her of
snubbing her. Mitzi had never seen her
before and the woman apologized, saying
that she looked enough like a friend she
had not seen in many years to be her
younger sister. Mitzi was all excited and
the woman has promised to help her
locate her friend. Mitzi is confident that
she’ll find her some day soon.

PARK CENTRAL SELECTED

The Park Central Hotel has been se-
lected as official headquarters for the
Eighth Annual Radio-Electrical World’s
Fair, Madison Square Garden, September
21st to 26th, inclusive. The hotel is at
55th Street and Seventh Avenue, and is
near Madison Square Garden.
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MORE STATIONS
ONFINE SHIFT
IN 30 CYGLES

Washington.

A steady increase in the number of
broadcasting Stations maintaining their
transmissions on their assigned fre-
quencies is indicated in the May records
of the Radio Division, Department of
Commerce.

During May 5,455 measurements made
of 326 broadcasting stations showed that
78 at no time deviated as much as 50
cycles, 89 at some time or other deviated
more than 50 cycles but not as much as
100 cycles, and 68 deviated over 100 cycles
but under 200 cycles. The remaining 91
stations deviated over 200 cycles which
shows remarkable improvement in this
category in comparison with the figures
for December, 1930, January and Febru-
ary, 1931, when 238, 207, and 213 stations,
respectively, went over this mark.

As not all of the 613 broadcasting sta-
tions of the United States were measured
it must be borne in mind that many of
those not measured undoubtedly are as
efficient in maintaining their frequency
as those measured and mentioned in the
following :

UNDER 50 CYCLES

Transmitter Transmitter

location, studio location, studio
Call location in Call location in
signat parentheses signal parentheses

KFAB—Lincoln, Nebr.

KFDM—Beaumont, Tex..

KFEQ-—St. Joseph, Mo.
KFLV—Rockford, Til.
KFQU—AIma-Holy
City, Calif.

KFRC — San Francisco,

Calif
KFRU—Columbia, Mo.
KFSD—San Diego, Calif.
KFVD—Culver City,

Calif
KFXF—Denver, Colo.
KGBX—St. Joseph, Mo.
KGI(‘Z:R]?Long Beach,

alif.
KGW—Portland, Oreg.
KHQ—Spokane, Wash.
KJR—Seattle, Wash.
KI.Z—Denver, Colo.
KMBC — Independence,
Mo. (Kansas City,

Mo.).
KMJ—Fresno, Calif.
KMO—Tacoma, Wash.
KMPC — Beverly Hills,

Calif.
KPO —San  Francisco,

alif.
KRSC—Seattle, Wash.
KSD-—St. Louis, Mo.
KTAR—Phoenix, Ariz.
KTW-—Seattle, Wash.
KVI—-Des Moines,
Wash. (Tacoma).
KW]JJ—Portland, Oreg.
KYW, KFKX—Bloom-
ingdale, Ill. (Chi-
cago).
WABC—New York,
N. Y.
WBBR-—Rossville, N.Y.
{Brooklyn).
WBSO—Nyeedh am,
Mass.
WCAQO—Baltimore, Md.
WCBA—Allentown, Pa,
WCCO — Anoka, Minn.
(Minneapolis).
WCFI—Chicago, Il
WCRW-—Chicago, Ill.
WCSH — Scarboro, Me.
(Portland). X
WD{}F — Kansas City,
Mo.
WEAF—Bellmore, N.Y.
(New York, N. Y.).
WEEI —Weymouth,
Mass. (Boston)
WENR — Downers
Grove, Ill. (Chi.
cago).

WFAA — Grapevine,
Tex. (Dallas),
WFI—Philadelphia, Pa.
WGES—Chicago, I11.
\VGH‘; — Newport News,

a.
KGN—Elgin, IIl. (Chi-

cago).
WGST—Atlanta, Ga.
WIL‘}P —New York,

N. Y.
WHBL—Sheboygan,

Wis.
WHO—Des Moines, Ia.
WIBW —Topeka, Kans.
WILL—Urbana, Il
WIP. WFAN — Phila-
delphia, Pa,
WJAZ — Mount Pros-
pect. Ill. (Chicago).
WJDX—Jackson, Miss.
WJTL—Oglethorpe Uni-
versity, Georgia.
WJZ—Bound Brook,
N. J. (New York,
N. Y).
WEKBI—Chicago, Il
WEKBN — Youngstown,
Ohio.
WIS—Downers Grove,
111. (Chicago)
WEKBC—Detroit, Mich.
WMBI — Addison, Tl
{Chicago).
WMCA—Hoboken, N.J.
(New York, N. Y))
WMT—Waterloo, Towa.
WNYC— New York,
N. Y.

WOC—Davenport, Towa
WOI—Ames, Iowa.
WOL — Washington, D.
WOR — Kearney, N. J.
(Newark).
WOW-—-Omaha. Neb.
WPTF—Raleigh, N. C.
WREC—Whitehaven,
Tenn. (Memphis).
WRUF-—-Gainesville,
Fla.

WSB—Atlanta, Ga.

WSBC - Chicago, Il

WTBO-—-Cumberland,
Md.

WWRL — Woodside, N.
Y

WWVA— Wheeling, W.
V.

a.
The stations deviating less than 100
and less than 200 cycles were listed also.
The under-50-cycle list may be used for
calibrating frequency meters on the

broadcast band.
frequencies.

Station lists give the

i,ocwell—Dunmore

Patent Affirmed

Washington.

The Board of Appeals of the United
States Patent Office affirmed the de-
cision of the Examiner of Interferences
in upholding the Lowell and Dunmore
patent on the alternating current opera-
tion of radio receiving apparatus.

The Lowell and Dunmore patent has
been in litigation for the past eight years
and has heretofore been held valid and
infringed in a decision rendered by the
U. S. District Court for the District of
Delaware in a suit brought under the
patent against Radio orporation of
America by the Dubilier Condenser Cor-
poration. During the pendency of the
infringement suit, interfering claims were
filed against the Lowell and Dunmore
patent by Westinghouse Electric and
Manufacturing Comipany and others.
After the taking of extensive testimony
and hearing agreements, the Examiner of
Interferences awarded priority of inven-
tion to Lowell and Dunmore. Lowell and
Dunmore’s opponents, including West-
inghouse Electric and Manufacturing
Company, appealed to the Board of Ap-
peals. The arguments were heard last
May. The decision now by the Board
of Appeals upholds the Lowell and Dun-
more patent and adjudges Lowell and
Dunmore the original inventors of the
alternating current operated radio broad-
cast receiving set.

DUBILIER SUES
TUBE MAKERS

The Dubilier Condenser Corporation
announces it has filed suit against the
Radio Corporation of America, the Perry-
man Electric Co., and the National Union
Radio Corporation in the United States
District Court at Wilmington, Delaware.
The Dubilier Condenser Corporation
charges infringement of their patent No.
1,797,205 covering radio and amplifying
tubes as invented by their engineer,
Harry W. Houck. The announcement
continues:

‘“This patent covers practically every
radio amplifier tube used in connection
with alternating current sets, and was
conceived by Mr. Houck many years ago
when the company placed on the market
the first power pack for the purpose of
eliminating batteries, and permitting the
operation of radio sets from electric light
lines.

“The Dubilier Condenser Corporation
charges that tubes manufactured by the
above companies and others are a direct
infringement of the type originated and
patented by them, their development mak-
ing possible the operation of a-c radio
sets and talking moving picture equip-
ments. Other patents covering the same
subject matter have already been issued
and are pending, and include develop-
ments which were decided in favor of the
Dubilier Condenser Corporation and
against the Radio Corporaiton of America
by the United States District Court in
Delaware several years ago, and con-
firmed several days ago by the Patent
Board of Appeals.”

New Corporations

Pitt Radio Corp., Wilmington, Del, broadcasting
stations—Corp. Trust Co.

Brown & Hart, radio, television advertising—Atty,
W. M. Garden, 25 Broad St.,, New York, N. V.

Court Radio Co.—Atty. A. E. Baker, 19 West 44th
St., New York, N. Y.
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STOCKHOLDERS
OF RCA NEARING
100,000 MARK

Stockholders of the Radio Corporation
of America are now reaching in number
toward the 100,000 mark, having in-
creased from a total of 25,000 since 1928.

The number of RCA stockholders is
now approximately 93,000. On June 10,
1931, there were 74,824 holders of the new
common stock, an increase from 50,160
in April, 1930. In April, 1928, there were
11,976 common stockholders. In addition
to the holders of the new common stock
there still remain outstanding some shares
of the original common and of the A
common which has never been exchanged,
giving a total of approximately 77,000
common stockholders.

On June 30th, 1931, there were approxi-
mately 10,000 owners of A preferred
stock and approximately 6,000 owners of
B preferred stock. This makes the total
number of RCA shareholders approxi-
mately 93,000 RCA has stockholders in
every State and territory of the nation.

New Schedule for
Television from Boston

Shortwave & Television Corporation
section, WIXAV, Boston, operating on
1,000 watts power and a frequency of
2,070 kilocycles, is now functioning on a
daily schedule as follows:

2 to 4 p.m.: Half-tone program.

7:30 to 10:30 p.m.: Half-tone program,
with direct pick up and silent films.

On Monday, Wednesday and Friday,
from 10 to 10:30 p.m., sound is synchro-
nized on 1,604 kilocycles through
WIXAU, using 500 watts power.

Gerald Slattery has been appointed pro-
gram manager for these stations. Regu-
lar reception of the transmissions of these
stations is reported in the Middle-West
as well as the Eastern Seabord. WIXAV
will increase its power to 1,500 watts
within a few weeks. It has been author-
ized to use as high as 2,500 watts.

ALL-WAVE SPECIALISTS

All-Wave Radio Company has started
business in suite 1304 at 50 East Forty-
second street, New York City, specializ-
ing on all-wave receivers and converters.

The company is a partnership consisting
of G. A. Moeller, former controller of the
Pilot Radio & Tube Corporation; A. L.
Rudick, former advertising manager of
the Kohler-Brambach Piano Co., Inc., and
formerly of the Pilot Corp. Mr. Rudick
was in charge of Speed, Inc, which sold
Pilot products by mail.

A THOUGHT FOR THE WEEK
Y s it that so many folk seem to
feel a sense of elation when some

court rules against the Radio Cor-
poration of America? It reminds us of the
old days when the name of Rockefeller was
anathewma to the man in the street—but what
a change has come over the mind of the
public in the past few years! Incidentally,
the R. C. A. may lose a suit once in o while,
but it still holds a tight rein when it comes
to the maiter of basic potente [f vou don’t
believe it, try to make and sell a commercial
set without talking business with the rovalty
department of the R. C. A.
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A New Volume by
Prof. Morecroft

An Event in Radio Literature

ROF. JOHN H. MORECROFT, of the department of electrical engjneering, 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 vqlume, for'those not yet in the

advanced stages of radio studies,shave won him the reputation of being foremost in this
line. ) o ]

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. i .

Also, the new volume marks the Professor’'s recognition of the great amount of experimental work an
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. L

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
o accuracy.

& ’; ,fc The volume contains fifty-one experiments on the more important phenomena of radio. It is intended to
Hmb‘!/' be companion book to the author’s “Principles of Radio Communication” but is in itself a text on practical
e radio measurements. Contains a vast fund of useful information for the beginner as well as for the advanced

student of the principles of radio. N .

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, semsitivity, fidelity, filters, modulation. and many other phases of radio
are fully discussed.

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

Order Cat. M-EXRE 2 R R R R R R $3.50

“ELEMENTS OF RADIO COMMUNICATION”

(13 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 comstruction. Resistance, impedance, ieactance, 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. . . o
Cloth lembo?lk contains much material never before published, is up-to-date and contains 226 pages, 170 illustrations and a complete index.
o und,
Order Cat. M-ELEM @.....0c0vviiuiomiiniieiinateatienntinininnansns N R0 A DA B G BATE Y AP oA T Bt o ptong BB o B a3 g £ T 5 $3.00
(Remit with order and we pay transportation. Five-day money-back guarantee attaches to the purchase of all books.)

“PRINCIPLES OF RADIO COMMUNICATION”

¢¢ D 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 does
so more extensively and with a mathematical treatment that commends this book to radio engineers and college and university students
in radio engineering, q

“Principles of Radio Communication,” which is in its second edition, contains 1,001 pages, 831 illustrations and is cloth-bound.

Order, Cat. M;PRIN @...............conammrauwme ool o IR /e o o olo]e Cleratel reiose - s Tors « o s mEAL o o o s alo slesiaals sooleiniols P P $7

[ Remit with order and we pay transportation. Five-day money-back guarantee 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 modulation, 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 @ . ..... ..ot 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 essential 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, action, reac-
tivation testing and use of vacuum tubes as well as specifications for vacuum tubes and applications

for distant control of industrial pr and pr ements. 297 pages, cloth bound. Ovder
Cat, MWIT. ol M. mil e oo/ itie o o el U himsle o duls o ofitee oEbite . on . . L MNACIAR o . o W0etd [ YR Y @ $2.50
“Practical Radio.”” including the testing of radio receiving sets. 378 pages, 223 illustrations.
Cloth bound. Order Cat. MWP. ................ T A s @ $2.50
“Practical Radio Construction and Repairing,” 319 pages, a companion volume to the above.
New edition, new price. Order Cat. MWC. .........................

(Remit with order and we pay transportation. Fiv.e-day meney-back guarantee

THREE BOOKS BY ANDERSON AND BERNARD
. AUD!O POWER AMPLIFIERS

The book begins with an elementary exposition of the historfcal development and circuit constitution of audio
amplifiers and sources of powering them. From this simple start it quickly proceeds to a well-considered exposition
of cireuit laws, including Ohm’s Jaws and Kirchhoff’s laws. The determination of resistance values to produce "‘:GRAW-HILL
required voltages is carefully expounded. AIll types of power amplifiers are used as examples: AC, DC, battery BMKCOMPANY

operated and composite. But the book treats of AC power amplifiers most generously, due to the superior i~ i
jmportance of such power amplifiers commercially. Tube characteristic tables and curves profusely included,
Cloth cover, 193 pages, Order Cat. APA @ ........-....... O e (e 1 [y ) P 1 787 & ST 4 RIS« o o $1.50

THE SUPERHETERODYNE

This volume by Anderson and Bernard deals with the principles and practice of the Suberheterodyne method of recelving
and is particularly important now, because this is a superheterodyne year. It explains the function of the osecillator, the
:modulator, the pre-modulator selector, and the intermediate frequency amplifier. It explains the cause of repeat

o A, points and gives methods for avelding them or minimizing their effect. It 1illustrates varlous forms of oscillators

o and tells of the advantages of each. Different types of modulators and plck-up systems are expiained and their

%, advantages stated. Different methods of coupling in the intermediate frequency amplifier are shown.
R Order (CHt! ISHI @ Newbt). - fotoieloteisle[s(o1s /-]am el 1clh oloiols- Bha s Bislafeiss & 50 S 88s o oo oo olathih M08 AN 8 ks §8ar 2001 o s 95¢

PRO8 < a, FOOTHOLD ON RADIO

» A"D“Q{@’e 7 » In simple English tbat any one can undersiand. the technical side of radio is Dresented by

(0] AO@ e,,ao.y . Angerson and Bernard in_their book. ‘‘Foothold on Radio’” Any one who can read English can un-

*‘P©© @)@@e’%{oe, dorst(;v_:g ﬂéls b%ogn It@ is intended for the sheer novice. The treatment is non-mathematical.

A - Bt er. Cats, FOR @ d5amwn® . cmaali smbinoi o oSaHTialaie s oale o olols 6 msnismamdns PUEHES o wié ol dond 60¢

d 6"9"1,!{;"2:‘?0’% 2 (Remit with order and we pay transportation. Flve-day money-back guarantee attaches

s £y " @ Ypv0 00 '© to the purchase of all books.)
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A WIDE CHOICE
OF PARTS

UNSHIELDED BROADCAST COILS

ON 3” DIAMETER BAKELITE
{Cat. BGT-5)—Three circuit tuned for .0005 mfd.
oondenser, for use where the untuned high impedancs
primsry 1s in the plate circuit of a screen grid tube.
The tuned secondary may be coanected to any type

tube .
(Cat. BGT-3)—8Same as above, enly for 00035 mfd
condenser

en .
(Cat, 5-HT)—8pecial three-cireuit tuner for .0005 mtd.
tuned orimary in plate circuit of a screen grid
tube; untuned secondary........... o 8
(Cat. 3-HT)—Same ss Cat.
for .00035 mfd. tuning
(Cat. T-5)—S8tandard 3-circuit tuner for .0005 mtd.,
where primary s for any type of tube other than
plate circuit of screen grid tube........ccoeovees.. .80
(Cat. T-3)—Same as T-5, except for .00035 mfd.,
condenser instead of for .0005
{Cat. 3-R5)—Radio frequency transformer for .0005
mfd. condenser where high Impedance untuned
primary 135 in plate eircuit of & screen grid tube,
and secondary is tuned by .0005 mfd vess
(Cat. 2-R3)—Bame as 2-R5, except that It 1s for
,00035 mfd. tuning .............. hiisesesssaaaas .80
(Cat. 5-TP)-—Radio frequency transformer for use
where primary is tuned and placed in plate elrcuit
of screen Erid tube, while secondary 13 not tuned.

for .00038 mfd. tuning
(Cat. RF-5)—Radlo frequency transformer for .0005
mfd. tuning, where untuned primary is in pilate
circuit of any type tube except screen grid Useful
also as antenna coupler
(Cat. RF-3)—Same as Cat. RF t that it s
for .000353 mfd tuning.......
RADIO FREQUENCY CHOKES
(Cat. 50-MLH)--A radio frequency choke coil for
filtration in broadcast use, as in icreen or plate
leads, particularly ‘detector plate, or. in the output
(plate circuit) of s short-wave converter. Mounting
bracket aupplled. Not shielded................... 47
(Cat. QML)—A radio frequency choke for short-wave
work only. Inductance, % milllhenry. Wound on
%'’ diameter bakelite rod, with connecting lugs at
ond, and mounting bracket.............ccevien.. A7

FILTER AND BY-PASS CONDENSERS
(Cat. HV-1)—Compact 1 mfd fllter condenser. for use
in fliter sectlon of any B aupply intended to work
245 tubes, single or push-pull, and rest of tubes
in recelver

mfd. low-voltage condenser for by-
passing. 200 v. DC ratInf.....ccovvuivennnnnnns
(Cat. LV-2)—2 mfd. low-voltage condenser for b;
passing. 200 v. DC rating.....
t. L . low-voltage
passing. 200 v. DC rating.
Cat. S8UP-31)—Thres 0.1 mfd. bypass condensers

in one compact case. 200 v. DC rating.......... .87

KNOBS AND DIALS
ENB-2)—2-inch diameter moulded

diameter moulded
watnut knob, with pointer: %’ shaft....

(Cat. MCD)-—Murco vernier dial: moulded
black; pilot light window cesesen

(Cst. NAT-H)—National velvet v or drum dfsl,
type H, with modernistio escutcheon, color whesl
(ralnbow feature) .........ceeeeieieiiineriennne

(Cat. NAT-G)—Nationsl velvet vernier flat type disl,
for use when tuning condenser shaft iz at rizht
sngles to the front panel; mode fo disl; single
color projection .......... eeseeerssances 00Q00R

(Cat. NAT VBDj—Nattonsl velv vernfer  black
moulded bakelite circular disl, varisble ratio .lever,
g-lcku; 20-1; reads 0-100-0; with dial light end
racke .

PR T sseae

BLUEPRINTS
(Cat. ‘BP-3A)—Blueprint of three-tube
short-wave converter, using 327 tubes;
transformer externsl; coil winding dsts,
arts, schematie disgram included
(Cat. BP-DLC)—Blueprint of DeLuxe short wave
converter, using two National VBD dials, two Ham-
marlund 8FL 0003, precision plug-in eofls...... 25
(Cat. BP-33)—Blueprint of the HB-33, ssven-tube
screen-grid battery set, using 2333 for RF, push-
pull 171A outpuf....ccevceccercceccaccnss veveees 50
(Cat. BP-44)—Blueprint of the HB-44, eizht-tube
AC acreen-grid set, 245 push-pull output; screen-
grid power detector.......cc.eoo... 00900Q0 cereee. 80
(Cat. BP-SGD-4)—Blueprint of 4-tube bsttery Dia-
mond of the Alr, one stage RF 232, regenerative
detector, two transformer audio ............... .o
{Cat. BP-PPBD)—Blueprint of 5-tube battery Dis-
mond. Extra tube due to push-pull output, efther
112A OF I171A oivieeraacsarosccanrcencssnctsann oo 30
{Cat, BP-DBX)—Blueprint of 4-tube Dlamond, for
AC operation, screen-grid RF'; no B supply, ss

Supertone
filament
Hat of

180-volt B ellminator 1s to be used .50
Cat, BP- )—Blueprint of 4-tube Univers
222 RF; battery operation .......... .50
GUARANTY RADIO GOODS Co.
143 West 45th Street, New Yerk, N. Y.
Enclosed please And $........o..es. for which please
ship at once the following:
SGT-5 @ 980e LV-4 2.00
BGT-3 @ 908 SUP-81 5le
5-HT @ 95 EKNB-2 184
3-HT @ 85 ENB-1§ [ 18e
T-5 808 ENW-18 }  1Be
T-3 80e MCD ¥ 60e
2-R5 60e NAT-H a 5.3
2-R3 8 AT-G a 203
5-TP B85 NAT-VBD @ (.70
3-TP 550 P-3A @ 285
RF-5 B85e BP-DLC @ 25
RP-3 B85e BP-33 254
50-MLH 470 BP-44 [ 25
QML 476 B BP-SDG4 250
HV-1 1.50 BP-PPBD 25¢
HV-2 »  2.50 B BP-DBX a 25
AVX-8 ? 1.50 BP- @ 25
LV-1 50¢
LV-3 ? 1.00 O Me1l items C. 0. D.
NIME cov-veconvsnrosensasssssnssoesmesssscsmsssinnonnss
Address  .......i.eavee tesesvissessiiessussasnssetonstas
CF yoecernrsroconrassscassnsse BB iiitionnceen-
-

RECEIVE RADIO WORLD
DURING YOUR VACATION

Are you going away on vacation for a week,
a fortnight, or a month? You will, of course,
want to read RADIO WORLD during that period.
Send $1.00 for 8 weeks’ subscription, and when you
return home we will change your address if you
will let us hear from you. RADIO WORLD, 145
W. 45th St, N. Y. City.

“EVERFADY
RAYTHEON

for AUTO Radi
NEW! Ty(:als‘ te Fit All Makes :c:‘:

LYNCH j=cmm:

park Plug and Distributor Suppressors
Metaliized principle insures dependability and long ffe.
Write for illustrated catalog W'S.
LYNCH MFG. €O., Inc., 1775 Broadway, N. Y. C.

Every Tube Guaranteed
Electrically and
Mechanically Perfect

4-PiLLAR RADIO TUBES

TRADE MARKS

ALL THE NEW TUBES—

235, the new sensational variable
mu radio frequency amplifier tube
for great reduction or elimination
of crosstalk, direct inter-atatiom
interference and hissing beck-
ground noises. It has a high mu
for low blas and a low mu for
high blas. Net price, $1.54.

551, varlable mu, substantislly
v‘,}éemumo oporation. Net price,

247, power pentode for use in the last
stage, either alone or in push-pull.
It has a greater power sensitivity than

237, a 6.3-volt general purpose tube of
the heater type, auitable for use in
automobile receivers. It may be used
88 detector, oscillator or amplifier. It
may be heated with either direct or
alternating current. Net price, $1.23.
236, 8 6.3-volt screen grid tube of the
heater type which may be used for
amplification in receivers utilizing the
237. Net price, $1.83.

238, a 6.3-volt power pentode tube for
use ss output tube, singly or in push-
Dull, in receivers utilizing the 236 and
237. Net price, $1.93.

ALSO THE STANDBYS—

327 @$%$0.88V-190 @ 1.93222 @ 3.15
224 @ 1.40X-199 % 1.75 230 @ 1.13
326 @ .88 120 @ 210 131 @ 1,12
171Ag .08 201A@ .77 331 @ 1.61
210 4.90 200A@ 2.80 280 @$0.98
245 @ .98 240 @ 2.10 281 @ 3.50
250 @ 4.20 112A@ 1.05BH @ 3.1¢
Kino Lamp@8$4.75 BA @ 5.20

O VEREADY RAYTHEON 4-pillar
tubes are built to give consistently good
service over long periods of time. Their per-
formance is uniform day after day and they
can be depended on to give maximum results.
These highly desirable qualities are obtained
through the use of the unique “Four Pillar Con-
struction” (see illustration) in which the ele-
ments are cross anchored at top and bottom.
In this way, support is obtained at 8 points in-
stead of 4 as in ordinary

;?ymothor tube available. Net price, tubes. 4PI"OI’
233, a 2-volt power Ppentode tube for 1 = i
use 83 output tube in circuits utilizing This rUgged troug{e S:onsfruchon
the 231 and the 232. Net price, $1.83. proof feature enables T i

Eveready Raytheon
tubes
under the most severe
conditions and
the same high degree of
performance in the set
of the consumer as they
exhibit on factory tests.

These tubes have gained
recognition for
cision workmanship and long
life and are guaranteed to
be electrically and mechan-
ically perfect. Also, they are
especially  well
sturdy boxes.

radio

to “stand up”

insures

their pre-
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DIRECT RADIO COMPANY
143 WEST 45th STREET, NEW YORK, N. Y.

Quick Action

Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales
7 cents a word—$1.00 minimum—Cash with Order

AGENTS WANTED—Sell my Foot Remedy.
Draws pain from sore, burning feet, and corns.
Used by millions. Make $15 a day. Sample 25c.
Perrone, 174 Butler St., New Haven, Conn.

TRANSMITTERS: T. P. T. G. Using 245’s push
pull, $12.98. Powet Supply for same, $12.98. Less
tubes. Guaranteed. Wm. Johansen, 33 Orange Ave,,
Port Richmond, N. Y.

BALKITE A-5 RECEIVER, eight-tube, three
stages of Neutrodyne RF and two stages audio
with push-pull output. Good distance-getter and
very sensitive. Has post for external B voltage
for short-wave converters. Brand new in factory
case. Berkey-Gay walnut table model cabinet.
Price $35 (less tubes). Direct Radio Co., 143 West
45th St., New York.

EXPERT RADIO SERVICEMEN, send for tube
rices. Great Kills Electric Shop, 15 Nelson Ave.,
reat Kills, S. L, N. Y.

SHORT-WAVE NUMBERS OF RADIO WORLD.
Copies of Radio World from Nov. 8, 1930 to Jan.
3, 1931, covering the various short-wave angles
sent on receipt of $1.00. Radio World, 145 W.
45th St.. N. City

LET YOUR RADIO TROUBLES BE OUR
TROUBLES. Tuners, Amplifiers, Power Packs
built to order. Special phonograph amplifiers
$20.00. Precision Radio Laboratory, 3941 Amboy
Road, Great Kills, N. Y

“RADIO TROUBLE SHOOTING,” E R. Haan
328 pages, 300 illustrations, $3. Guaranty Radio
Geods Co., 143 W. 45th St., New York.

RADIO WORLD AND RADIO NEWS. Both for
one year, $7.00. Radio World, 145 W. 45th St,
N. ¥. City.

T e T ohstory com

WANTED—Addresses of Manufacturers of Radio
sets to be sold through mail orders. G. Ralstin,
1049 Hosbrook St., Indianapolis, Indiana.

“HANDBOOK OF REFRIGERATING ENGI-
NEERING,” by Woolrich—Of great use to every-
body dealing in refrigerators. $4. Book Dept.,
Radio World, 145 W. 45th St, N, Y. City.

HAMMARLUND SFL — Hammarlund’s precision
.0005 mfd. condenser, with removable shaft; single
hole panel mount. Lowest loss construction;
rigidity; Hammarlund’'s perfection throughout. Or.
der Cat. HAM-SFL @ $3.00 net price. Guaranty
Radio Goods Co., 143 W. 45th St., New York.

SOUND PICTURES TROUBLE SHOOTER'S
MANUAL, by Cameron and Rider, an authori
on this new science and art. Price $7.50. B

. Y. City

Dept.. Radio World. 145 W, 45th St..

SUMMER BARGAIN IN .00035 MFD. Here is
your opportunity to get a 4-gang .00035 condenser,
with trimmers built-in, at only 92 cents, on basis of
remittance with order. Shipping weight, 3 Ibs.
Include postage or condenser wilf be sent express
collect. Direct Radio Co., 143 West 45th Street,
New York, N. Y.

SITUATIONS WANTED

GRADUATE OF PURDUE UNIVERSITY IN
EL[_‘ZCTR[CAL ENGINEERING, majoring in radio
engineering, age 22, single, desires position in any
radio research laboratory. Have seven years’ ex-
perience in all ‘(()hases. of the radio industry. Can
write and speak Polish, and understand a little
?p:msh. Joe Malysiak, 401 Darrow Ave., LaPorte,
nd.
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STOP SHOPPING!!

you the latest and lowest prices up to the time this ad is printed.

LJERE’S a NEW pian, which saves you money. Stop shopping—
the lowest prices are right on this page. Yes, lower than in

our own catalog. Why? Because

no house can get out a new cata-

log every month, but by advertising in this magazine we can bring

We watch our competitors and do not allow anyofie to undersell
us. We meet ANY price on NEW merchandise. Order direct from

this page and save money. 100%

satisfaction on every transaction.

NEW! NEW!

present to you.

marvel in time saving. For the first time
comprehensive kit
service man requires in making calls.

ARE YOU A 50 PER CENT
SERVICE MAN?

Too often so-called service men g0 on a
job with an analyzer and a pair of pliers,
Nine times out of ten they have to run back
to the shop to get tools, and thus their use-
fulness is cut down, as a rule, 509 and
over, Why not take along, on every job, a
business-looking like service kit that looks
just_as business-like as your analyzer?

When you call upon a prospect and you
arrive with this fine-looking kit. Your pros-
pect knows that you mean business. It gives
you a professional appearance that every
gservice man requires more than anything
else today.

AND YOU CAN COMMAND MORE
MONEY ON YOUR SERVICE CALLS
WITH THIS KIT

because the prospect will look upon you &s
a professional, and not as a tinkerer.

When you visit a medical speciallst to-
day, you are impressed by his_ instruments,
for which you pay. An ordinary doctor
commands no such fees. It should be clear
to you that if you are a professional, you
can get professinnal prices today too. That
is why this marvelous kit will pay for it-
self inside of three months or less.

Herewith, are the Official Radio Service
Kit specifications: Size, small and combpact,
not larger than a good analyzer; 17 in.
long, 6% in. wide and 10 in. high.

Construction, wood veneer throughout, en-
tirely covered with black leatherettes, all
nickel trimmings, giving outfit a beautiful
professional appearance.

There are two trays which Iift out. Top
tray contains the following:

Several months ago we sent out a Questionnaire to 2,000
radio service men and asked them what their ideas were on a
radio service kit. 865 answered us, and their ideas are mow
embodled in the Official Radio Service Kit which we herewith

This kit is a marvel in compactness, a marvel in price, a

that containe EVERYTHING that the

you are offered &

1 Pen Flashlight, complete with magnifying
dentist’s mirror (to look underneath
chassis, ete.).

Automatic aleohol blow torch.

Box containing 300 assorted screws, nuds
washers, lugs, etc.

Niekel Bieycle wrench,

Tap holder with one 6/32 tap and one
8/32 1ap.

Set of Test prods, with 6 ft. cord.

Telephone type piliers.

Diagonal pliers.

Insulated (5,000 volt insulated handle)
heavy pliers.

Electrician’s knife.

Set. of 8 drill points.

Ft. of Phosphor bronze drum dial cable.

Neutralizing socket.

Pack extra size pipe cleaners (to clean
condensers).

Small screw drivers.

)

-
) O

et b b B 1 et ek b R i b

Offiial Radio Service Kit

Both felt linea

fit the tools and
contents of Kkit.
Everything AL-
WAYS in place,
No hunting for
this or that item,
Neat. Efflcient.

Lower tray contains:

Complete Neutralizing kit with insulated
screw driver and five socket wrenches.

Blectric soldering iron, with 1 extra tip.

Large and

Medium imported screw drivers.

Small files with handies,

Large file with handle.

% in. Star drill, 1114 in. long.

Hand drill, % in, chuck, 10 in. long.

FRectrician’s metal hammer.

Hack saw and blade.

Package Sand papers and emery papers.

Roll 50 ft. solid push back wire.

Can genuine Kester radio solder.

Ib. of % 1n. electriclan’s tape.

Bottle Furniture polish.

Package Furniture cheese-cloth,

Bottle Nujol (for lubricating purposes).

Tube speclal cement (to mend cones, etc.)

Socket tool to straighten socket prongs.

trays are built to

NEW! NEW!

IMPORTANT!

There is sufficient room in the bottom of
the kit to place the Official Radio Service
Manual, as well as other data sheets (but at
the price quoted Manual is not included).

Both trays, as well as inside cover, are
lined with blue felt, giving kit a beautiful
appearance.

Nothing similar has ever been offered be-
fore. Only by buying the various materials
in tremendous quantities are we enabled to
sell this kit at such an extremely low price.

If you were to buy all of the articles
separately, in the open market. you would
have to pay between $30.00 and $35.00 for
them.

Due to the present depression, we are en-
abied to buy quantities of these materials at
exceedingly low prices. For that reason, our
production cost is exceedingly low, but there
is no question that this price will have to
be increased later.

Size, 17 in. long, 6% in. wide and 10
in. high: net weight, 16 Ibs.; shipping
weight, 18 Ibs. .

No. 1000—Official Radio Ser-
vice Kit—Your prlce..... . $15'75

CARRYING CASE

We are prepared to furnish you with the
Official Radio Service Case only, without

contents, as described above, just the case
and the two empty trays, size 17 in. long,
6% in. wide and 10 in. high.

This case is made entirely of light ve-
trimmings,

neered wood, nickel covered
entirely with
leatherette, in-
side of case cov-
ered in blue felt,
Net weight, 4
Ibse. Shipping
weight. 5 Ibs.
No. 100(—Official
Radlo Service
Carrying Case
only, Your oprice

$4'85 View of kit, closed.

RADIO CARRYING CASES

The cases here shown are a new develop-

ment. They are made in metal throughout
with baked olive green enamel finish, These
cases are beautifully and strongly made, and
will give you a professional appearance, Lock
and side locks are of burnished brass,

The smaller illustration shows dimensions
and closed view of the cases. As you open
the cover, two trays automatically fold out
in position, as shown. As you tilt the
cover back, the trays fold automatically
into the case. The trays are provided with
a4 number of compartments for tools and all
other radio appiiances that you may wish to
carry. The large box accommodates about
eight radio tubes in the bottom compart-
ment. The smaller case accommodates about
four tubes.

Cases are strong and rugged, and when
closed, nothing can spill. They are marvels
of ingenuity, and will pay for themselves
many times over

Large size
measures 21 14
in. long, 7% in.
high and 7 in.
© wide. Net weight
8 1bs. Shipping
welght 10 Ibs.
List price $8.50.
Na. 1002—Carry.
Case, your price

SMALL CARRYING CASE

This case is in all respects the same as
the one described above, except that the
dimensions are less, otherwise the same in
all respects. )

Size 121 in. long, T14 in. high and 7 in.
wide. Net weight, 5 Ibs.; shipping weight,
6 Ibs. TList price. $6.50.
No. 1003—Carrying Case— $3 45

Your Price ...... g

NEW! NEW!!

Superheterodyne S-W Converter

At last a short-wave
converter that con-
verts any broadcast
set into a suDerhete-
rodyne short-wave re-
ceiver, Employs three
227 tubes and covers
from 20 to 115 me-
ters. No plug-in coils!
Coil switch is used to
cover all wavelengths,
8ingle dial control,
no body capacity, no
squeals. This conver-
ter has built-in fila-
ment transformer to

- heat the three 227°s.
All you need to obtain from your receiver is
a positive B voltage anywhere from 45 to
180 volts. Voltege is not critical; no moles-
tation of the receiver. So simple a child
can operate it. Size 7 x 10 x 5 inches.
Shipping welght, 8 Ibs. List Price $25.00.

No. 1614—Super Converter (less
tubes). YOUR PRICE.... $l4'69

World-Wide Short-Wave Set
NOT A CONVERTER

A perfect radio
short-wave receiver
for use between 17
and 84 meters. To
put into operation,

connect antenna,
ground, 45-volt
“B,” and 6-volt

“A’ batteries, and
headphones to the
posts provided, plug
in a type ‘0lA
tubs, and tune int
An ingenlous ecir-
cult makes possi-
ble a 4-coil single-winding plug-in design,
This lttle instrument has the same sensitiv-
Ity as many big, shielded short-wave receiv-
ers costing ten times as much. A power
amplifier may be added for any degree of
volume. Complete with 4 plug-in coils.
Has fine vernier dial for precision tuning.
Never has a first ¢lass short.wave set sold
for so little money. This short-wave set
measures 514 x7x4 in. high, over all. Ship.
weight, 8 ibs. List price. $12.50.

No, 1666—World-Wide S.-W. Set.
Your price......c..oivevunsn. $6'25

RADIO
SERVICE
TREATISE

AR
RADIO BARGAIN
CATALOG grams.

Tubes ;

New 36 page Summe?r Edition No.23

The new Summer Edition of our greatly enlarged
RADICG SERVICE TREATISE has just come off
the Dhress.
will like this one a hundred-fold.
some 75 new hook-ups, circuit diagrams; and some
350 illustrations.
BOOK EVER PUT OUT BY ANYONE.
the new watters listed are:

VACUUM TUBE TREATISE. with many illustra-
tions; full pase Vacuum Tube Average Characteris-
tic Chart; How to Take Care of Your Tubes; How
to Connect Phonograph Pick-ups; Improving the
Tone Quality of Old Sets; Connecting Additional
Loud Speakers;

Other articles: Modernizing 01d Radioc Sets; How
to Convert Battery to Power Sets;
Push-Pull
Transformers; Phono Attachments; How to Choose
Power Transformers;
of Power Transformers:
R

If you liked the Winter Issue, you
It contains

POSITIVELY THE GREATEST
Among

all fully illlustrated with dia-

Selection of
Amplifiers; Replacing Audio
Voltage Dividers; Wattage
Selecting and Installing

350 INustrations.

- ;:m: Repairine Eliminators.
75 New Hook-Ups, €tC.  ,oire TopAy.

Parts in Radio Sets; Filter Conden-

Enclose 2 cents for postage.
Treatlse sent by return mail,

THORDARSON

“245” Power Transformer
A Minlature Power Plant ~— Supplies Alf
ABC Voltages — 80 Watts

In additiontosup-
plying a full 250
volts 1o the plates
and 50 voits to the
grids of two type
45 tubes in push-
pull, this trans-
former may be
used to light the
filaments of seven
or eight 2.5-volt
filament tubes;
and by connecting
in geries two of
the three 2.5-volt
filament seconda-
ries it i8 possible
to light 5-volt fll-
aments too. Five
secondaries: S1-—5 V., 2 Amp.; S2—310 V,
Cent. T.; 83—2% V., 3 Amp. Cent. T.:
S4—21, V., 101 Amp.; 85—2% V., 3 Amp,
Cent. T. Just the power transformer for build-
ing up a high-grade public address amplifier
10 use a screen-grid A.F. amplifier to boost
the output of a microphone or phonograph
pick-up; following this with two stages of
push-pull amplification consisting of two *27°s
in the first stage and two *45’s in the second.
Bottom of transformer has bakelite panel on
which are mounted all taps. {t outperforms
ANY similar transformer. Many Service Men
keep this model transformer on hand for
emergency replacements in hundreds of makes
of radio sets.  For 110-120 volts, 50-60 cycles.
Size: 5 tn. high x 4 x 8% in. Shipping
welght. 8 1bs. List Price. $15.00.

No. {450—Thordarson Power
Transformer, YOUR PRICE....... $3'84

High-Voltage Condenser Units

We guarantee these con-
densers unconditionally. They
are ideal for general re- G
placement purposes and can

be installed in any new
power-pack. All condensers are furnished with
8-inch lengths of tinned “push-back’ wire,

600 VOLTS 800 VOLTS
Cat. Mmfd. Your Cat. Mfd. Your
No. Capac. Price No.  Capac. Price
1702 Ya $0.25 1706 1 $0.40
1703 ! .30 1707 2 70
1704 2 40 1708 4 1.05
1705 4 .60

NOT ACCEPT ORDERS FOR LESS

remittance, which must accompany all

If full cash accompanies order, deduct
Send money order——certified check—U

WE ARE A WHOLESALE HOUSE AND CAN-

If C. O. D. shipment is desired, please remit 20%

THAN $3.00.

orders.
2% discount,
. 8. stamps.

Radio Trading Co.
25R West Broadway
New York, N. Y.

ORDER FROM THIS PAGE. You will find special
prices from time to time in this magazine. Get our
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.
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