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SCREEN GRID SHIELDED COIL, $1.50 
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THESE shielded coils are eapecdally suitable for 
screen grid circuits, but are adaptable also to other 
circuits. 

They consist of a secondary wound on a 1%" diameter 
bakelite tubing, a layer of moisture -proof insulating fab- 
ric, and primary wound over the secondary. The bakelite 
tubing is firmly embedded in a veneered base, to which 
an aluminum plate is attached at bottom, punctured to 
pass outleads and to coincide with mounting holes of the 
aluminum shield. The shield size is 2 11/16" z 2 11/16" 
s 3% ". The mounting method keep. the walls of the 
shield equi- distant from the coil. The outleads are: 
shielded wire lead to plate, red lead to B plus, dark 
blue lead to grid and yellow to ground. When the coil 
is used as antenna coupler a fixed condenser of .00025 
mfd should be in series with the aerial. The connections 
would be: shielded wire to fixed condenser, red and yel- 
low both to ground and dark blue to grid. The coils are 
packed in matched sets of four. Thus they are of pre- 
cision type, necessary for fully effectiveness from gang 
tuning. 
The primaries are of high impedance and the coupling to 
the secondary is very tight. These features are desirable 
for high gain in multi -stage screen grid circuits. How- 
ever, for circuits using other tubes, the primary turns may 
be easily reduced by the user to 10 turns, by cutting the 
primary wire near where It enters the insulating cloth. 
and unwinding all but 10 turns, cutting and then soldering 
the two wires together. 
For .0005 mfd. tuning order Cat. 40 -70 @ $1.50 
Matched set of four for .0005 mfd. Cat, 40 -70MF $5.00 
For .00035 mfd. tuning order Cat. 40 -80 @ $1.50 
Matched set of four for .00035 mfd. Cat. 40 -80MF $5.00 

DYNAMIC TUNER ASSEMBLY, $1.25 
ATUNING condenser with 

a dynamic coil to match, 
mounted on an aluminum 

base that has socket built in. 
The condenser shaft goes in 
dial (not furnished). The tuned 
circuit includes a fixed and 
movable winding (rotor coil) in 
series. The moving coil is used 

as a trimmer, set once and left thus, ao two separate 
tuning die's are made to read alike, or gang tuning is 
made practicaL No equalizing condensers needed. Do not 
couple the adjoining shafts. 

For antenna circuit input to any tube fitting four -prong 
UR socket. or for interstage coupling for 226, 201A. 199, 
240 or 230, but NOT interstage for 232 or 222, order cat. 

BT -L -DC @ $1.25 
For interstage coupling for 232 and 222, order cat. BT -R- 
DC @ $1.25 
For antenna circuit, as BF input to any five -prong tube, 
order cat. BT -L -AC @ $1.25 
For interstage coupling for 224, order cat. BT' 

2 - 

DYNAMIC RF COIL, 75c 
THE dynamic coil for either .0005 mfd. or .00035 

mfd. tuning. The same coil serves either capacity, 
as the series rotor may be set in position to increase 

or reduce the total secondary inductance. 
For antenna coil, all circuits, and interstage coupling for 
all tubes except screen grid, order cat. BT -3A.. @ 75e 
For interstage coupling from plate circuit of screen grid 
tube order cat. BT -3B @ 75o 

DIAMOND PAIR COILS, $1.20 
The Diamond of the Air to 
popular circuit using an an- 

tenna coil and a three -circuit 
tuner. For this circuit the 
standard Diamond pair of coils 
consists of two, wound on 8" 
diameters, except for rotor on 

smaller form. The standard pair may be obtained for 
.0005 or .00035 mfd. tuning. Tickler coil has single hole 
panel mount. 
For .0005 mfd. order SDP -5 @ $1.20 
For. .00035 mfd. order SDP -35 @ $1.20 
These coils will give extreme satisfaction and are excel- 
lent for the Diamond of the Air, being specified by Her- 
man Bernard, the designer of the circuit. 

OTHER COILS 
(Cat. 5 -HT)- Special three -circuit tuner for .0005 mfd 

tuned primary in plate circuit of a screen grid 
tube; untuned secondary 9 .95 

(Cat. 3 -HT) -Same as Cat. 5 -HT, except that it is 
for 00035 mfd. tuning .95 

(Cat. T- 5)- Standard 3- circuit tuner for .0005 mfd 
where primary is for any type of tube other than 
plate circuit of screen grid tube 

(Cat. T -3) -Same as T -5. except for .00035. mfd 
condenser instead of for .0005 

(Cat. 2- R5) -Radlo frequency transformer for .0005 
mid. condenser where high impedance untuned 
primary is in plate circuit of a screen grid tube. 
and secondary is tuned by .0005 mfd. 

(Cat. 2 -B3) -Same as 2 -B5, except that it is for 
.00035 mfd. tuning 

(Cat. 5- TP) -Badto frequency transformer for use 
where primary is tuned and placed in plate circuit 
of screen grid tube, while secondary is not tuned. 
For .0005 mfd. 

(Cat. 3 -TP) --Same as Cat. 5 -TP, except that it is 
for 00035 mfd. tuning 

(Oat. RF -5) -Radio frequency transformer for .0005 
mfd. tuning, where untuned primary is in plate 
circuit of any type tube except screen grid. Useful 
also as antenna coupler 

(Cat. RF -3) -Same as Cat. RF-5, except that it is 
for .00035 mfd. tuning .55 

Remit with order for coils and we pay transporta- 
tion. C.O.D. orders filled. 

.80 

.80 

.60 

.60 

.55 

.55 

.55 

SCREEN GRID COIL CO. 
143 WEST 45TH STREET 

NEW YORK, N. Y. 
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MIDGET 
SHORT -WAVE 
ASSEMBLIES 

For use as earphone receivers or 
as adapters to work a speaker 

through a broadcast set or 
power amplifier. 

AC Model, 2147, all parts, including 
cabinet and filament transformer 
(less three 227 tubes) $19.64 

Battery Model, 2145, for 2 -volt 231 
tubes all parts, etc. (less three 
tubes . $17.14 

Battery Model, 2146, (all parts, less 
three tubes) $16.22 

RELIABLE RADIO CO. 
143 West 45th Street 

New York, N. Y. 

SHIELDED LEAD - IN WIRE 
No. 18 solid wire, surrounded 
by a solid rubber insulation 
covering, and above that a 
covering of braided copper 
mesh wire, which braid Is to 
be grounded. to prevent Wray 
pick -.p. 

Also used to ad 
vantage in the 
wiring of re- 
ceivers, as from 
antenna post o' 
set to antenna 
soil, or for plate 

This wire is exceptionally 
good for entonos lead -in. to 
avoid pick -up of man -made 
static, such a from electrical 
machines. 

leads, or any 
leads, if long 
Order Cat. 15H. 
LW. List fc, 
net. 5e per ft. 

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

GUARANTY RADIO GOODS CO. 

The SUPERHETERODYNE 
This h a new volume by Anderson and Bernard 

dealing with the principles and practice of the 
Superheterodyne method of receiving. It explains 
the function of the oscillator, the modulator, the 
pre- modulator selector, and the Intermediate fre- 
quency amplifier. It explains the cause of repeat 
points and ghee methods for avoiding them or 
minimizing their effect. It expound" the relative 
advantages and disadvantages of high end low 

intermediate fregaencics, and shows the effect et 
selectivity on the quality. 

It illustrates various forms of oscillator' and 
tells of the advantages of each. Different types 
of modulators and pick -up systems are explained 
and their advantages stated. Different methods 
of coupling in the intermediate frequency emplifee 
are shown. 

Image inerterence is discussed In detail end 
methods given by which it may be reduced. 

A special method of ganging the osetllater to 
the radio frequency condensers Is explained, a 

method which allows either the high or the low 

oscillator setting to be selected by means of 
varfometer In the oscillator circuit. 

One section 1s given over to coil design fo 

the radio frequency tunera. the oscillator, aso 
the intermediate frequency filter. 

Audio amplifiers suitable for Superheterodlsea 
are also described These include transformer. 
resistance. and push -pull amplifiers both for AC 
and DC. 

While the book is primarily intended to e 

pound the principles of the Superheterodyne. the 
practical phase has not been neglected. Detailed 
descriptions of AC and DC Superheterodynes, de- 
signed in conformity with best practice and mound 
applications of the principles, have been included 
in the book. These descriptions are well illus- 
trated Order Cat. ABSH a 01.55 

FOOTHOLD ON RADIO 
In simple English that any one can understand. 

the technical side of radio is presented by 

Anderson and Bernard in their book, 'Foothold en 
Radio." Any one who can read English can 
understand this book. It is intended for the 
sheer novice. The treatment is non -mathematical 
The origin of he broadcast wave, its radiation; 
reception. amplification are set forth in elect 
language. Side bands are explained simply. The 
types of receiving circuits are illustrated, de- 
scribed and contrasted. t chapter is devoted to 
loudspeakers, explaining the different kinds and the 
principles of their operation. Performance is com- 
pared. 
ac 

Audio 
action of the vacuum f m tube, witheap a special analysis 
of plate current indite behavior. Those who have 
been thirsting for a book that readily reveals the 
manel, of the radie science will appreciate the 
little volume. Paper cover 80 pages. fully Illus- 
trated Order Cat. For @ $1.01 

RADIO WORLD 
145 West 5th Street, New York. N. Y. 

The New Jiffy Tester 
Chromium -Plated Case and Accurate Meters 

ANEW and improved 
Jiffy Tester, improved 
in both performance 

and appearance, is Model 
JT -N. The meters are of 
the moving iron type. 
Tested on precise batteries, 
they show errors not ex- 
ceeding 2%. As for appear- 
ance, the case is first cop- 
per plated, then nickel 
plate d, then chromium 
plated, giving a lustrous, 
permanent, n o n - peeling 
non -rusting finish. It is the 
tame finish found on hard- 
ware in fine automobiles. 
The handle and lock strap 
are genuine leather. 

Jiffy Tester, Model JT -N, con- 
sists of three double -reading 
meters, with cable plug, 4-prong 
adapter, test cords and screen 

rreeadf glof 
enabling 

plate oltage,aplate 
current and filament or heater 
voltage (DC or AC), when 
plugged into the socket of any 
set. The ranges are filament, 
heater or other AC or DC: S -10 
v, 0 -140 v; plate current: 0 -20, 0 -100 ma; plate voltage: S-SI, 
0 -300 v. It makes all tests former models made. Each meter 
is also independently accessible for each range. The entire 
device is built in a chromium - plated case with chromium - 
plated slip- cover. Instruction sheet will be found inside. 
Order Cat JT -N. 

[Remit a11Á0 with 
order for IT -N 
and we will pay 
transportation] 

GUARANTY RADIO GOODS CO. 
143 WEST 45th STREET (Just East of Broadway) NEW YORK, N. Y. 

Save Money on Tubes! 
Get a Guarantee Just the Same! 

QUALITY tubes at enormously reduced prices enable you to save 
money and obtain full satisfaction. Any tube will be replaced on 

request within thirty days of its sale! 
These tubes are made by a manufacturer of national reputation And are not 
"distress merchandise." No tube is shipped until it i.s caretully checked on a 

Readrite No. 9 Radio Test Kit. 

List Yost List Yowr Lut Your 
Type Price Cost Type Price Cos: Tyro Price Coss 

201A 51.25 43c WD -12 53.00 Sfc E 245 $200 SSc 

226 1.75 45c 200A 4.00 Sfc D 280 1.90 58c 

199-UX 2.50 Sic C 171A 2.25 S9r 224 3.30 Sic 
199 -UV 2.75 Sic 171AC 2.25 5k 222 4.50 95c 

DWD -11 3.00 59c 227 L20 S9c 
- 281 7.25 i5c 

250, List $11.00. your cost. 95c - 

[Remit with order for tubes and we pay postage] 

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

The inductor dynamic 
offers high sendtivitr 
and true tonal response. 
It requires no exciting 
field current, unlike 
other dynamics. Order 
model B for 112 or 
112A, and Model O 

for all other output 
tubes. 

Cat. 9 -O (9" extreme 
outside diameter) 98.41 

Cat. 9 -11 58.49 

Cat. 12 -O (12" ex- 
treme outside di- 
ameter) 510.03 

Cat. 12 -1t 510.03 

INDUCTOR 
DYNAMIC 

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

AMER -TRAN AUDIOS 
First stags. de luxe 

it !lustre ted), primary. 
to detector circuit. has 
200 henrys inductance 
at 1 ma; turns ratio. 
1 -to-S. Cat. DL -1, list 
price. $8.00 net $4.70. 

Push -pull i n p u t 
transformer. turns 
ratio, 1 -to -5% ; single 
primary; two separate 
windings for secondary: 
Cat. 151, list price. 
$12 ; net, 57.05. 

[Remit with order 
and we pay tramporta- 
lion. ] 

GUARANTY RADiO GOODS CO. 
143 West 4Sth Street, New York, N. Y. 
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The New 2 -Volt 
Tubes at $ 1.00 

THE now 2 -volt tubes are the 230 general 
Hpurpose tube. the 231 power tube and the 

252 arreen grid tube. They are principally 
for battery operation. Due to 
low current drain they are a 
boon to all who use battery- 
operated receivers. The Rex- 
tron 2 -volt tubes are subject 
to a money -back guarantee 
as stated below. and are 
priced at only $1.00 each. 

The 230 and 232 draw .06 
ampere filament current each 
(60 milliamperes). and each 
requires about 65 ohms to 
drop a 6 -volt source to 2 
volta for filament, or 15 
ohms to drop a 3 -volt source 
to 2 volts. The character- 
istics follows: 
Z30 General Purpose Tube 
Filament voltage 2 volts 
Filament current .. .06 amp. 
Plate voltage 90 volts 
Plate current (amplifier) 

DJ 
17 

2 volt. 

J Amplifier bias . 43¢ volts 
Detector bias 9 volts 

231 Power Tube Amplification constant.. 8.8 
Output resistance 12,500 ohms 

232 SCREEN GRID TUBE 
Filament voltage 2 volta 
Filament current .06 ampere 
Plate voltage 135 volts 
Plate current (amplifier) 1.5 milliamperes 
Screen voltage 45 volta 
Amplifier bias 3 volts 
Detector bias 6 volts 
Amplification constant 449 
Plate resistance 800.000 ohms 

231 POWER TUBE 
Filament voltage 2 volts 
Filament current 13 ampere 
Plate voltage 135 volte 
Plate current 8 ma. 
Amplifier bias 22.5 volte 
Plate resistance 4.000 ohms 
Amplification constant .. ... 3.5 

Money - Back Guarantee on 
All Rextron Tubes 

TO I economic depression and resultant pre- 
dicament of some tube manufacturers have 
resulted in the dumping on the market of 

tubes of inferior calibre, tubes that failed in the 
factory test for "firsts." and were sold to distress 
merchandise operators "as is" at a few cents apiece. 
These tubes often are in private brand cartons, but 
do not bear the name of the real manufacturer. 

Rextron tubes are made by Rextron. 
The estimate a manufacturer places on his tubes 

in the present chaotic tube market is well measured 
by the guarantee that backs up the tube. Replace- 
ment guarantees are encouraging but not conclusive. 
Nothfhg lees than money- bark" will do now. Res - 
tren tubes are sold on a 10 -DAY MONEY -BACK 
GUARANTEE. Use them ten days. If not fully 
satisfied, return the tubes and your money will be 
refunded at. once. 

Each tube is packed in an especially rugged and 
secure carton with "Holed -Tight" safety wrapper 
inside, as precaution against damage in transit. 
We - NOT YOU - run the damage risk. 

List of Tubes and Prices 
230 
231 
232 
222 
171A 
171 (for AC/ , 
112A 
112 (for AC) 
201 A 
240 
UX-199 
U V-199 
120 
200A 
WD-12 

51.00 
1.00 
1.00 
2.10 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

224 
227 
245 
210 
250 
226 
280 
281 

51.00 
1.00 
1.00 
2.95 
2.95 
1.00 
1.00 
2.95 

SPECIAL TUBES 
Telion. neon gas tube, 

for television .. $3.85 
Photo -electric cell, 2- 

inch cell height $4.50 

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

Enclosed please find $ for which 
ship at once, on 10 -day money -back guar- 
antee, the following tubes: 

230 
231 
232 

DÁ 171 
II2A 

240 
UX-199 
UV-199 
120 
W0D12 

112 
201A 

Name 

.5 &dress 

224 
245 

226 If C.O.D 
280 is desired 
222 please put 
210 a cross in 
250 Iaguare at 
281 
Telion 
Photo cell 

State 

50c 
stamps 

or money 
order 

THE MANUAL 
OF 

SHORTWAVE 
RADIO 

An authoritative 64 -page book 
describing in full the latest 
and best short -wave receiving 
circuits, adapters, meters, etc. 

NATIONAL CO., Inc. 
MALDEN, MASS. 

NEW COMFORT 
THE ELASTIC SHOE LACE 

Shoes on and off instantly Once laced never untie. Greatest improvement since the rubber heel. LACELASTIC lasts life of shoe. No tieing. 
binding. or loose strings to trip on. Being an elastic shoe lace they give instead of break. Look 
neater. give greater comfort. Permit free circula- tion- healthier. 

SATISFACTION GUARANTEED. Mall a 
quarter 25e. You will receive by return mall two 
LACELASTICS (three strand covered rubber) four 
german silver Compression Anchors and directions 
how to put them in your shoes so you will never 
again need to touch them. Saves time, trouble, - 
they are marvelous. 
The Columbia Print, 145 West 45th St., N. Y. C. 

RADIO MAP 
OF NORTH AMERICA 

22 x 22 inches, printed in two 
colors, bound in cover. 
Shows every city from Balboa 
to Edmonton which has a 
broadcasting station. 
Indexed by states, provinces 
and cities with key for instant 
location on map. 
Call letters, power and fre- 
quency given for each station. 

Accurate; up -to -date 
Scale in miles gives distances 
between any two cities. Tim 

zones correctly marked. 

Just what you have been wanting. 

25 cents 
THE RADEX PRESS 

1368 E. 6th St. Cleveland, Ohio 
1 

RC -27 Converter 

XTREMELY high sensitivity is achieved ra in the very latest short -wave converter, 
Cat. RC -27, using two 227 tubes and one 

tuned circuit, with the new Hammarlund 
Junior midline condensers covering 20 -135 
meters without plug -in coils. A coil switch 
changes the wave band. Used with any 
fairly good receiver, this AC Model con- 
verter penetrates uncanny distance, as users 
report direct reception of European and South 
American transmitters. 
All parts, exactly as specified by Her- 

man Bernard (less tubes), order Cat. 
RC -27 @ $10.00 

Wired model (less tubes), order Cat. 
RC-27-W @ $12.00 

The 1 -A Unit 
THE de luxe model all -wave converter 

tunes from 15 to 600 meters, using two 
tuned circuits, with a Hammarlund con- 

denser in each. This model, the 1 -A Unit, 
consists of a beautifully finished bakelite 
front panel and sub - 
panel, with National 
modernistic dial. A 
total of five plug -in 
coils is used. 
Three screen grid 
tubes are used. Fila- 
ment transformer is 
built -in, while AC switch is on the front 
panel 
The assembly, is totally rigid and self -sup- 
porting, requiring no cabinet. 
This model is of the very finest type, and 
gives you the advantage of triple screen 
grid in a deluxe assembly. 
Ml parts,, including filament transformer 

and coils, but not tubes, order Cat. 
1-A, @ $19.87 

Wired model, Cat. 1 -A W, @ $22.87 

Polo Engineering Laboratories 
125 WEST 45TH STREET, NEW YORK, N. Y. 

Our Entire Line on Exhibition at Our Office 

ERLA -DYNAMIC CHASSIS, WEST- 
INGHOUSE RECTIFIER. Sensitive and 
efficient dynamic speaker chassis. List 
price, $25; our net price, $12 -50. Guaranty 
Radio Goods Co., 143 W. 45th St., New 
York. 

FILL OUT AND MAIL NOW 
SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 145 West 45th Street, New York City 

Please send me RADIO WORLD for months, for which 

SUBSCRIPTION RATES: 
Single Copy $ .15 
Three Months 1.50 
Six Months 3.00 
One Year. 52 Issues 6.00 

Add $1.00 a Year for Foreign 
Postage; 50c for Canadian Post- 
age. 
_; If this is a renewal, put cross 

an square at left. 

please find enclosed 
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Pt UNINTERRUPTED READER INTEREST 
EVERY WEEK EVERY YEAR 

RADIO WORLD 

Vol. XVIII. No. 22 Whole No. 464 
February 14th, 1931 

[Entered as second -class matter. March 
1922, at the Post Office at New York, 

N. Y.. under act of March, 1879] 
15c per Copy, $6.00 per Year 

NINTH YEAR 
Technical Accuracy Second to None 

Latest Circuits and News 

A Weekly Paper published by Hennessy 
Radio Publications Corporation, from 
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 Radio Publications Corporation, 145 West 45th Street, New York, N. Y. Roland Burke Hennessy, 
president and treasurer, 145 West 45th Street, New York, N. Y.; M. B. Hennessy, vice -presiders, 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, business manager and managing editor; 

J. E. Anderson, technical editor. 

Short -Wave Midgets 
By Henry B. Herman 

T HE three diagrams, showing three -tube circuits for short -wave 
reception, using precision type de luxe plug -in coils, constitute 
an assembly that is both a short -wave receiver and a short- 

wave adapter. When used as an adapter, the device is connected 
to the plate of the detector or the plate of the first audio tube. 
But the uncertainties associated without cutting into an "unknown" 
circuit are removed, since no dependance is placed on the receiver's 
detector voltage for regeneration. 

As those familiar with adapters well know, when they work they 
work very well indeed, but there is no assurance that they will 
work with all types of receivers. This is because detectors are 
circuited differently, and only when conditions are ripe to permit 
regeneration will you obtain short -wave results. Such conditions 
do not always prevail, therefore one can not recommend unre- 
servedly adapters that plug into the detector socket and depend 
for regeneration on the plate voltage thus obtained. 

Consider the diagrams as receivers. There are a stage of tuned 
radio frequency amplification, leak -condenser detector of the power 
type, and a stage of resistance -coupled audio. Therefore headphone 
reception will be strong and clear, but it will be impossible to work 
a speaker, except on loud code. 

Thus, when the circuit is used as a receiver the output goes to 
the phones. When worked as an adapter the plate of the last tube 
is the output lead and goes to the plate of the detector or first 
audio tube of a broadcast set. In that instance the lead running 
from B plus 50 volts to a binding post, shown in the diagram, is 
not used, as the B voltage is furnished to the plate of the last tube 
of the adapter through the primary of an audio transformer, or 
through some other audio plate load in the broadcast set. 

The B voltage for the two other tubes is furnished independently, 
either from the receiver, or from separate B batteries, in which in- 
stance 45 volts of B battery may be used, with negative of B 
connected to A minus. 

Bias Considerations 
It will be seen there are two battery -operated models. One uses 

three 227 tubes, with heaters in series, and the other three 230 
tubes, with filaments in series. For these series connections the 
supply voltage is a 6 volt storage battery. 

In the case of the 230 tube circuit, the biases are obtained from 
voltage drops in the filaments. For instance, Fig. 2 shows A minus 
going to the negative filament of the detector, so when the detector 
grid is returned to negative filament the bias is zero. The next 
tube in the series filament chain is the radio frequency amplifier. 
When the grid is returned to negative A, then the grid is negative 
in respect to negative filament by the voltage drop in the filament 
of the preceding tube, which is 2 volts. Likewise, the first audio 
tube is negatively biased by the voltage drop in the filaments of 
the two preceding tubes, or 4 volts. 

With the Fig. 1 battery model, 227 tubes are used with heaters 
in series, affording 2 volts to each heater, which is sufficient for 
good operation. Here, however, the heaters do not affect the bias 
in any way, so independent biasing resistors are used. 

The third model is the one for AC operation, and has the same 
general circuit as the others, but there is a filament transformer 
built in. Thus only the B voltage need be obtained from a broad- 
cast receiver, or a 45 -volt B battery may be used. 

Data on Circuit 
There are two independently tuned circuits in all three designs, 

and each consists of a de luxe precision plug -in coil, wound on 
97 per cent. air dielectric, and a Hammarlund .0002 mfd. junior 
midline condenser, especially compact, for short -wave work, and 
turning in a 2 -inch diameter. 

The tuned secondaries of the coils are wound of No. 18 enamel 

Fig. I 

Three 227 tubes are used with heaters in series in this 
combination adapter- receiver for short -wave reception, for 

battery operation. 

wire, while the primary windings are easily distinguishable be- 
cause of their different appearance, and the use of silk- covered wire. 
The tickler winding may be an adjustable coil, as illustrated, or 

(Continued on next page) 

LIST OF PARTS 

For Fig. I. 
One set of precision de luxe coils (six coils and one tickler, 

total 7 coils; no base receptacle needed, as it is on panel). 
One 800 -turn duolateral wound radio frequency choke coil. 
One 50 mlh. RF choke coil. 

Condensers 
Three Hammarlund .0002 mfd. short -wave midline junior tuning 

condensers. 
Three fixed condenser blocks, three condensers of 0.1 mfd. in 

each block. 
One Hammarlund equalizer (100 mmfd.). 
One .00035 mfd. fixed condenser. 

Resistors 
One 150 ohm Electrad flexible biasing wire -wound resistor. 
One 600 ohm Frost wire -wound resistor. 
One Lynch .02 meg. pigtail metallized resistor. 
One Lynch 0.1 meg. pigtail metallized resistor. 
One Lynch 5.0 meg. pigtail metallized resistor. 

Other Parts 
One Hart & Hegeman shaft type switch. 
Two knobs for switch and feedback condenser. 
Two Ultra -Vernier REL dials. 
One 7x14 -inch bakelite drilled panel. 
One walnut -finish midget cabinet to fit. 
Three five -prong sockets. 
Two wire leads for antenna and ground. 
One wire lead for B plus. 
One twin assembly for plugging in phones. 
One dozen small nickel- plated 6/32 nuts, and one dozen h -inch 

nickel plated round -head 6/32 machine screws. 
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Same Set Is Adapter-Receiver 

Fig. 2 

Filaments are in series in this design, which is the same 
essential circuit, using the new 2 -volt tubes. 

Directions for Connections 
T1IE designs shown in Figs. 1, 2 and 3 permit the use 
of the circuit either as a short -wave adapter, for speaker 

operation, or as a short -wave receiver for headphone use. 
The only difference is in the output connections. 
For earphone use, connect as shown in the diagrams. 

Place phones from plate of the audio tube to B plus 50 volts 
or more. For speaker use, an extra audio amplifier is neces- 
sary, so the audio channel of a broadcast receiver may be 
used. To utilize the full audio channel of the broadcast set, 
connect plate of the short -wave circuit's audio tube to plate 
of the broadcast set's detector socket from which tube is 
removed. A tip jack plug will make the connection directly 
through top of the socket. 

t may be wound on the same form as the two other windings of 
the detector or input coil. The circuit connections are such that 
five different terminals are required for the detector coil, and three 
for the antenna coil. However, the coil bases would have the same 
nmuber of prongs, only in the case of the antenna coil not all 
the prongs are used. 

Regeneration is obtained by capacity feedback. Perhaps you will 
fail to obtain regeneration. If so, reverse the connections of the 
tickler coil, putting to plate of detector the terminal that went to 
the stator of the regeneration condenser, and to the stator of the 
regeneration condenser the connection that went to plate. The 
circuit will work, even if there is no regeneration, but to cover 
great distances, and have the set sensitive enough and selective 
enough to receive directly many European, South American and 
Canadian stations, regeneration is necessary. 

Covers 15 to 175 Meters 

Despite the use of de luxe parts of finest workmanship, the whole 
outfit in any instance costs relatively little, even though it is housed 
in a handsome walnut -finish wooden cabinet of midget proportions 
(7x14 -inch panel). Parts for the AC model should not cost 
more than $20, while those for the battery models not more than 
$18, not including tubes. 

The wavelength coverage will be from about 15 meters to 17: 

Fig. 4 

Top view of the midget short -wave receiver- adapter. 
external appearance of all models is the same. 

The 

Fig. 3 

The AC model has a filament transformer built in. 

meters, which includes all the worth -while parts of the short -wave 
spectrum. The coils total five, including the tickler as the sev- 
enth, except that two extra coils may be used to permit broad- 
cast band coverage. 

The dials track nicely, which is a great aid, especially in short- 
wave reception. This advantage is possible because identical tuned 
circuits are used with identical capacities to tune in the same 
frequently at the same time, as distinguished from converters, where 
the oscillator has to tune in a different frequency than the one 
transmitted by the station desired to be received. 

The coil diameter is an odd one, but is about 3 inches. The 
respective secondaries consist of 3 and 19 turns respectively. The 
primaries may consist of five turns for the same smallest coil, 
using No. 24 single silk covered wire, and 10 turns for the next. 
The number of secondary turns alone is important. Variation in 
the number of primary turns is not of much importance, within 
reasonable limits. The tickler winding may consist of 10 turns, on 
an adjustable form. 

THE 1 -A UNIT 
The I -A Unit Short -Wave Converter, designed by Herman -Bernard, 

is one of the outstanding converters in performance and appearance. 
In the January 31st issue of RADIO WORLD were published the full - 
scale picture diagram of this beautiful assembly, schematic diagram and 
textual exposition of wiring, testing and operation. This converter uses 
the National modernistic dial, two Hammarlund junior midline con- 
densers that swing in a 2 -inch diameter, and has finest black bakelite 
front panel and subpanel. It requires no cabinet, as it is self -supporting 
and utterly rigid. The two tuned circuits provide high selectivity. 
The wavelength range is from 600 meters to 25 meters, so the device 
may be used also for remote control tuning of broadcasts with the 
receiver you have. 

Send I5c for a copy of the January 31st issue to RADIO WORLD, 
145 Wes+ 45th Street, New York, N. Y. 

LIST OF PARTS 
For Fig. 3 

Co 
One set 

ils 
of precision de luxe coils (six coils and one tickler, 

total 7 coils; no base receptacle needed, as it is on panel). 
One 800 -turn duolateral wound radio frequency choke coil. 
One 50 mlh. RF choke coil. 
One Polo 212 volt filament transformer. 

Condensers 
Three Ham;marlund .0002 mfd. short -wave midline junior tuning 

condensers. 
Three fixed condenser blocks, three condensers of 0.1 mfd. in 

each block. 
One Hammarlund equalizer (100 mmfd.). 
One .00035 mfd. fixed condenser. 

One 
One 
One 
One 
One 

Resistors 
300 ohm Electrad flexible biasing wire -wound resistor. 
600 ohm Frost wire -wound resistor. 
Lynch .02 meg. pigtail metallized resistor. 
Lynch 0.1 meg. pigtail metallized resistor. 
Lynch 5.0 meg. pigtail metallized resistor. 

Other Parts 
One Hart & Hegeman shaft type switch. 
Two knobs for switch and feedback condenser. 
Two Ultra -Vernier REL dials. 
One 7x14 -inch bakelite drilled panel. 
One walnut -finish midget cabinet to fit. 
Three five -prong sockets. 
Two wire leads for antenna and ground. 
One wire lead for B plus. 
One twin assembly for plugging in phones. 
One dozen small nickel -plated 6/32 nuts, and one dozen ii2 -inch 

nickel plated round -head 6/32 machine screws. 
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RC -27 Converter Wiring 
How to Mount the Parts, Wind the Coil and Establish Connections 

.02 Mr 

jMFP 00J 
i + 1 

0.3 MFO. 

SET AM. POST 
(BLUE) 

SET GNP. POST 
(BROWN) 

.01 MA 

- II 

Fig. I 

The Schematic Diagram 

SING only two tubes and single tuning control, remark - 
Uable sensitivity may be developed with the RC -27 short- 

wave converter, with a tuning range of from 20 to 135 

meters. What the selectivity will be will depend largely on 

the receiver with which the converter is worked, but any 

receiver that is even passably selective for broadcast use will 

be adequate for the converter. Although the converter is AC- 

operated, it may be used with any tyne of set, whether AC or 
battery- operated, tuned radio frequency or superheterodyne. 

Having gathered together the parts for the construction of 

this highly sensitive model, as listed on this page, first mount 
the two condenser blocks on the panel, using two small holes 
on the same alignment as the large hole for the tuning con- 

denser. The condenser blocks referred to are in small shield 
cases, and have a built -in 6/32 screw extruded. This screw 
is put through the drilled panel holes, and a small nickel - 

plated 6/32 nut is tightened down against it. Thus the con- 

denser blocks are firmly affixed to the panel. 
If small nuts are used, as recommended, then the dial will not 

strike either the nut or screw. 

Mounting the Tuning Condenser 

Next mount the Hammarlund junior midline condenser 
which leas a capacity of .0002 mfd., and swings in a diameter 
of only 2 inches. Due to the short swing diameter, the 

15+45V. UP 
(REP) 

LIST OF PARTS 
Coils 

One oscillator coil as described on picture diagram; diam- 
eter 1% in.; length 11 in. 

One Polo short -wave filament transformer with 6 ft. AC cable 

and plug separate. 
Condensers 

One Hammarlund special junior midline short -wave tuning 
condenser, .0002 mfd. 

One Hammarlund 20 -100 mmfd. equalizer for use as grid 
condenser. 

Two condenser blocks, three condensers of 0.1 mfd. in each 

case. 
Resistors 

Three .02 meg. (20,000 ohm) Lynch metalized pigtail resistors. 
One Electrad 150 -ohm flexible biasing resistor. 

Other Parts 
One 5x634 inch drilled bakelite panel with three UY sockets 

marked "227." 
One cabinet to fit (walnut finish wood). 
Three % inch milled threaded bushings. 
One Benjamin switch. 
Four wire outleads, 6 ft. long: yellow, blue with yellow tracer, 

brown and red. 
One REL vernier dial, 20 -to -1 reduction ratio; dial hardware. 

One dozen nickel plated small 6/32 brasa nuts, one dozen 6/32 

screws 1/4 inch long. 

s 45" - 46 ,iMS 

A 

t1M S 

29' 

1 

59' . , 
64 

MS 

am, 

Fig. 2 

Dimensions for Panel 

condenser rotor plates will clear the shields of the fixed con- 
denser blocks very nicely. 

Mount the Hammarlund condenser tight, with bottom of its 
frame parallel with the bottom line of the panel. This is the 
end of the panel opposite to the one where the large holes 
are drilled for the sockets. Turn the condenser in the direc- 
tion of loosening its mounting firmness, that is, to the left, for 
an angle of 90 degrees, so that the bottom of the frame of the 
condenser is parallel with one side of the panel. The reason 
for this is that one of the holes for mounting the dial is not 
readily accessible unless the condenser is thus turned out of 
position. 

Now loosen the set -screw of the dial, and place the dial 
hub onto the shaft of the condenser. The dial hardware 
includes two 5/32 screws and nuts. Put the screws through 
the two dial holes intended therefor, and they will be found 
to penetrate the holes already drilled in the panel for this 
purpose. Turn down the dial screws against the nuts affixed 
to the under side, but do not exert much pressure, as if you 
overdo it, then you will bend the dial frame. The only object 
of these screws is to keep the scale from turning. 

With the dial mounted, turn the condenser back into posi- 
tion. This action of turning the condenser in the tightening 
direction will result in the same security of mounting as existed 
prior to the displacement of the condenser. 

Bushings Used on Transformer 
Next mount the filament transformer. For this purpose two 

milled bushings are used. These are of brass, a -inch high, 
and have a bore through them, tapped for 6/32 machine screw. 
Tighten one such bushing on each of the two protruding 
screws of the Polo filament transformer. When that is done, 
the transformer is held against the panel in such a way 
that the emerging wires from the transformer are close to 
the tuning condenser. The two thick wire leads are for the 
heaters, and may seem to be obstructive, but if you will pull 
them tight to left and right they will sit nicely in the recesses 
of the transformer's shield case. The two thin leads are for 
the 110 -volt AC input. 

First lightly turn down a 6/32 machine screw from the top 
of the panel to engage one of the milled bushings, then swing 
the transformer around until the other bushing is exactly over 
the corresponding mounting hole of the panel. If it is not 
quite in the right place the trouble is not with the panel holes 
but with the milled bushing on the transformer, which is on 
a slight slant. Therefore bend this bushing in the corrective 
direction, and lightly turn a screw through this also. Now 

(Continued on next page) 
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Picture Diagram of. $10 
[Data on the RC -27, a two -tube short -wave converter, using 227 

tubes, with filament transformer built in, were published last week 
in the February 7th issue. This week the constructional phase is 
carried to a conclusion with the publication of textual explanation 
of mounting and wiring, together with a picture diagram. The per- 
formance of this small, inexpensive short -wave converter, using no 
plug -in coils, but instead of a single coil with a wavelength chang- 
ing switch, is exceptional indeed. Editor.] 

Fig. 3 

A pointer moves across the fixed scale. 
ratio is 20 -to- I. 

The dial reduction 

(Continued from preceding page) 
tighten down the opposite screw, and return to the remaining 
one, tightening that. 

Close Fit 

The fit is very close indeed, as all the apparatus is to be 
encompassed in a 5 x 6% -inch surface on inside, with a cabinet 
depth of only 1 4 inches. The parts are not crowded, but 
close figuring was required to enable the mounting of the 
parts on the necessary positions, due to the filament trans- 
former, tuning condenser, dial and sockets having to take up 
no more than 6' /z inches. 

Inspect the assembly to be sure that the tuning condenser is 
free and clear of the filament transformer. This clearance will 
prevail if the condenser is mounted straight and the filament 
transformer likewise. By the way, the filament transformer 
mounting holes are purposely made 8/32, although for 6/32 
machine screws, so that there will be tolerance, either to take 
up any accidental jutting of laminations in factory assembly 
of the transformer, or slight angular dip of the tuning con- 
denser due to other than straight mounting. 

This distance between the tuning condenser and the filament 
transformer is measured from the bottom of the stator plates 
and the top of the transformer. The transformer case may be 
grounded, if desired, by soldering to the milled bushing, but 
even if not grounded, there must be no contact between stator 
plates and the transformer. If there is contact, with an 
ungrounded transformer, body capacity will result. If the case 
is grounded, and there is contact, of course the tuning con- 
denser is shorted. 

The distance referred to is not great by any means, nor 
need it be more than 1/32 of an inch, although actual provision 
has been made for a clearance of inch. If you cannot readily 
establish perfect clearance, slip a piece of wrapping paper 
between condenser and transformer. 

Cut the Socket Wafer 

The way clearance is obtained is by putting the tube 
sockets as far up as practical, so that when the tubes are 
inserted the rim of the dial just barely misses touching the 

base of the tubes. It should be remembered that the dial scale 
does not turn, but a pointer moves across the scale, so there 
is no danger of interference between moving scale and tube 
base. 

So close is the provision for avoiding obstruction that the 
wafer of the tube sockets have to be cut to be kept inside the 
dimensions of the panel. The sockets are mounted next, so that the grid terminals pointing to each other, that is, are on 
the inside, adjoining. By a trial placement you will find 
that one side of dne socket and the opposing side of 
the other socket mark the distance on the wafer. Remove the 
socket and snip off the excess. No hesitancy need be felt 
about this, as the socket security is not diminished. In one 
instance the socket has to be snipped right up to the prong, 
while in the other instance there is just a trifle more room. 
The socket material is thin bakelite, and snippers will remove 
the excess, as will pliers or gardener's shears. In fact, a pair 
of large household scissors will do it. 

Next mount the coil, just to be sure you get it in place 
properly. Looking at the bottom of the panel, with sockets 
in upper position, the oscillator socket is at left. On the left - 
hand side of this socket, where the mounting screw protrudes, 
put the third milled bushing, and fasten the coil to this 
bushing by passing through the coil through a small right 
brass right -angle bracket affixed or to be affixed to the coil. Turn the coil so it clears the panel edge. Then remove the 
coil. 

The wiring with which the coil is not at present involved is 
more readily and handily done with the coil off. 

Wire the heaters first. Be sure to get the ground connec- 
tions as shown there, or if in doubt, refer to the schematic 
diagram, republished herewith for your convenience. The 
exact routes shown need not be followed, as wire leads were turned out of their natural or shortest courses in some instances 
to prevent too many wires being shown on top of one another, 
as that would have obscured the picture diagram. 

Although in some respects the diagram appears to show a crowded condition, this fact is due to a few wires passing 
a given elevation, where in fact there is adequate separation 
in height. 

When the wiring is completed except for the coil, affix the Hammarlund equalizer to the coil form. This equalizer should 
be set to full capacity, with set -screw turned all the way 
down, and the mounting bracket bent to a right angle, close 
to the frame of the condenser, being mounted with a nut and screw on top of the coil form. The other hole, for the brass 

(Continued on next page) 

Fig. 4 
The wavelength- changing switch is at rear. 
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Converter, Model RC -27 
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angle, is diametrically opposite and at the 
other or lower end of the coil form. Solder 
the .02 meg. grid leak to the grid con- 
denser (equalizer), by using opposite eye- 
lets, obviously connecting to the two dif- 
ferent plates, as revealed by a glance at 
this condenser. 

Now mount the coil and wire its con- 
nections. Refer to the coil diagram ac- 
companying the picture diagram. The 
coil diameter is 1 3/4 inches (natural bake 
lite), while the axial length is 1 1/2 inches. 
Once again, there is not much room to 
spare, and if you wind your coil you may 
begin the secondary right next to the 
tickler winding. But be sure to get the 
coil terminals correctly connected. 

If you wind your own coil, be ever so 
careful to have the windings in the same 
direction, for if you don't observe this 
precaution you will not obtain any oscil- 
lation (hence no results at all) although 
following the terminal connection data 
shown on the coil diagram. 

The wavelength- changing switch should 
be connected with lug between insulators 
going to the tap T. 

The tuning condenser should be coun- 
terclockwise to make the higher numeri- 
cal readings of the dial represent higher 
wavelengths. Since you may write the 
frequencies on the ultra- vernier dial, it 
makes little difference in which direc- 
tion the condenser turns, as the numeri- 
cal readings hardly are referred to, once 
the converter is logged with respect to 
some single intermediate frequency. 

How to Connect Up 
Connect as follows: 
(1)- Remove the aerial from your re- 

ceiver and connect it instead to the yel- 
low lead of the converter. 

(2)- Connect the brown converter lead 
to the ground post of your set, but leave 
the ground attached to the set. 

(3)- Connect the blue - with - yellow - 
stripe converter lead to the vacated an- 
tenna post of the receiver. 

(4)- Connect the red converter lead to 
B nlus 50 volts or more, even up to 180 
volts, whichever is most accessible from 
your set. The higher the voltage, the 
greater the pep, but do not exceed 180 
volts. 

Operation of Converter 
To operate the converter, turn up the 

volume control of your receiver to full - 
volume position, and see that the wave- 
length- changing switch is pushed in, for 
the higher short waves. Slowly turn the 
dial pointer by knob actuation, until sta- 
tions are heard. Experiment with vari- 
ous settings of the receiver dial, to de- 
termine which setting gives greatest vol- 
ume. It should be one on which no 
broadcasting comes through direct. To 
avoid broadcast reception by the direct 
method, if necessary use either extreme 
of the receiver dial, 0 or 100, whichever 
is more sensitive. This may afford less 
sensitivity than some intermediate set- 
ting, on which direct reception of broad- 
casts results frequently, because some 
local or semi -distant station is heard 
there. Nothing is wrong with the con- 
verter if direct reception of broadcasts 
is heard. In fact, the converter acts as 
a booster for such reception. 

To receive higher short -wave frequen- 
cies, push in the switch. 

When you have settled on a favored 
setting of the receiver dial you may log 
the converter, writing down the frequen- 
cies for one coil switch setting in the 
upper semi -circle and for the other 
switch setting in the next semi -circle. 
switch setting in the next semi -circle of 
the dial_ -Harm ,,n R_ ___A 
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Making Converters Work 
By Einar Andrews 

it up, it is always possible to use batteries. The minus terminal of 
the battery should then be connected to the ground side of the 
converter and the positive side of the battery to the B plus lead 
of the converter. This is the surest way of getting the voltage. If 
the converter does not work then, there is reason to suspect that 
somehing has gone wrong with it in shipment. Because of this cer- 
tainty it is well to try a converter on a battery first to see whether 
it works or not. If it brings in signals with the battery and not 
when the plate voltage is taken from the broadcast receiver the 
fault is in the connection and not in the converter. 

.000 '55 IF- ANTON 
SET 

5OMH 

Tr B+ 

D. 

Fig. I 

The circuit of a converter which is sensitive and easy to tune 

SHORT -WAVE converters are peculiar in that they have to be 
connected correctly to work. One mistake in the connection 
renders the converter null and void. But nobody, it seems, who 

has trouble getting signals suspects that an error has been com- 
mitted in the connections. Everybody thinks there is a mistake 
in the design. "I got one of your converters," said one man, "and 
I hooked it up exactly as specified. Yet I cannot get a thing out of 
it. I wonder if you did not use the wrong tuning condensers." This 
particular model during a test had brought in Marconi's station 
in Rome and also a British station in London. It seems strange 
that the tuning condensers should have changed in the process of 
shipping! If the wrong tuning condensers had been selected the 
error must have been in choosing a chameleon type of condenser. 

Another man who got a tested converter complained that the 
coils were not the proper type. It is very careless of the builder 
of a short-wave converter to choose coils which do not work in 
one place and do work in another. Still another fan complained 
that the converter did not work because the color of the leads had 
been changed. Of course, he had a real basis of complaint, for if 
the directions for connecting a converter refer to the color of the 
leads and the converter has a different color code, there is a good 
chance of connecting up the circuit incorrectly. But to complain 
because the condensers do not have the correct capacity or because 
the coils are not of the proper type is simply seeking an alibi for 
not following explicit direction for hooking up three or four leads. 

Directions for Connecting 

In nearly all the converters that have been described the directions 
for connecting one up to a broadcast receiver are identical. First, 
remove the antenna from the broadcast receiver and transfer it to 
the antenna binding post or the antenna lead on the converter. 
Second, connect the output binding post or output lead to the 
antenna post on the broadcast receiver just vacated by the antenna. 
Third, connect the ground lead on the converter to the ground post 
on the set, without removing the ground from that post. Fourth, 
connect the B plus lead on the converter to a point in the set where 
the voltage has the proper value. 

The fourth of these directions alone is subject to uncertainty and 
may cause trouble, for there is no definite place in the broadcast 
receiver where the voltage may be picked up. If there are binding 
posts or available leads for different voltages there is no trouble 
at all. This is -the case of all assembled sets and a few commercial 
sets. In most commercial sets all the voltages are quite inaccessible 
from the outside. If the receiver contains screen grid tubes it is 
possible to obtain the required voltage from one of the screens. A 
screen grid tube is removed from its socket and a clean wire is 
wrapped tightly around the screen prong on the tube and then the 
tube is inserted. This does not work in all cases either because 
the sets are often designed so that there is a high resistance in series 
with the screen lead. This resistance causes an excessive voltage 
drop when the converter tubes are put on it and neither the con- 
verter nor the radio frequency amplifier will work. However, it is 

easy to try and in most cases it works. 

Voltage From Field 

Sometimes the required voltage may be obtained from the loud- 
speaker field, but to use this requires a knowledge of the circuit. 
There is danger of getting excessive voltage on the converter tubes. 
In some sets the required voltage may be obtained from the bias 
resistor for the power tubes. If these tubes are 245s the voltage is 

50 volts, which is enough for most converters, especially if they 
do not contain screen grid tubes. 

If there is no simple way of getting the voltage for the plates of 
the converter tubes from the broadcast receiver without opening 

Converter Acts as Booster 

Some converters act as boosters of broadcast signals and as such 
they work even if the oscillator does not work. Some of those 
who have this type of converter have said that they cannot get any 
short -wave signals clear of broadcast station signals. They claim 
that, no matter where the broadcast receiver is set as to frequency, 
broadcast station signals come in on top of the short -wave stations. 
This is an exaggeration, of course, because the broadcast receiver 
does not bring in stations everywhere on the dial. Even if the 
broadcast receiver is so sensitive that every station in the country 
can be brought in with it, there are still two chances of getting a 
clear spot, one is at 100 on the dial and the other at zero. And 
there are many places in between because the broadcast receiver 
can be set on the wave of a distant station and this will not in- 
terfere with the short -wave stations. 

If the converter acts as a booster only and does not bring in 
code or short -wave voice stations, the trouble is with the oscillator 
in the converter. For some reason it does not work. It may be 
that the filament or heater voltage is not high enough, or that the 
tube used in the oscillator is defective, or that the plate voltage 
applied to the oscillator tube is not high enough. It sometimes hap- 
pens that the heater voltage is too low on 224 and 227 tubes, and if 
it is below 2 volts oscillation may not result even if all other con- 
ditions are correct. 

How fo Tune 

Whichever type of converter is used, the broadcast receiver should 
be tuned to a frequency at which no broadcast station comes in 
and at the same time at a frequency at which the receiver is most 
sensitive. If there is interference, set the receiver at either zero or 
100, depending at which point the receiver is the more sensitive. 
Then advance the volume control on the receiver until the sensitivity 
is as great as it can be made. Then tune the converter. If there 
are two tuners, set the RF tuner on the converter at zero and turn 
the oscillator dial carefully from one end of the dial to the other. 
If any station is heard, set the oscillator where it is loudest and 
then adjust the RF tuner until it is as loud as it can be made with 
that. 

If no station is heard with the first position of the RF tuner, 
set the dial at a little above zero, say at 5, and repeat the perform- 
ance with tl-e oscillator. 

In most cases practically all the short -wave stations covered by 
a given coil can be tuned in with the RF tuner set at zero and 
tuning the oscillator only, but usually it can be made much louder 
by tuning with the RF condenser also. However, it depends on 
what the frequency of the signal is. It may be necessary to change 
the RF coil in order to get any increase by means of the RF tuner. 

Single Tuner Converter 

Many converters have only one control, that of the oscillator 
condenser. These are very easy to tune, for all that is necessary is 
to turn the oscillator dial slowly until stations are heard. And they 
come in almost as well as if there were a radio frequency tuner. 
There is only slightly more interference. For example, two stations, 
one code and one voice, may be heard simultaneously. When this is 
the case the interference can often be eliminated entirely by resetting 
the broadcast receiver just a little bit. 

By far the largest number of short -wave stations heard will be 
code stations. They will come in from everywhere, some loud, 
some weak and others of medium strength. One of these code sta- 
tions may be in Europe, another in Mexico, and still another in 
South Africa, or one may be within a few miles of the receiver. 
There is no 'way of telling where it may be without identifying the 
call letters. The strength of the signals does not have much sig- 
nificance. One of the distant stations may be stronger than a station 
much nearer. Those who cannot identify the stations by means of 
the call letters cannot know whether they have received foreign 
stations or not. 

There will be voice and music stations, too, and they will be 
mingled with the code stations without any apparent order. Many 
of the more important of these stations are in the 50 meter, or 
6.000 kc. band, but there will be important stations all the way from 
16 to 50 meters. 
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What Short Waves Afford 
By Brainard Foote 

T HE technique of operating a short -wave receiving set is 
vastly different from that of running the regular broadcast- 
ing receiving outfit. 

There are many critical factors which affect the operation of 
the short -wave receiver which are not noticed on broadcast 
frequencies, and success on short waves depends to a tremendous 
extent upon how you are able to control these factors. 

To help us clarify this subject, suppose we attempt to group 
the main points about the short -wave set which we'll need to 
consider: 

(1)- Antenna system, 
(2) -The set itself, 
(3)- Operation of the set, 
(4)- Information and Data. 

With this general grouping in view, let's start with the radio 
waves and examine our antenna. The short -wave aerial should 
be much smaller than that required for broadcast wave lengths. 
Now -it IS possible to use a regular broadcast aerial for short- 
wave work, but it will not prove as satisfactory as a special aerial 
for the purpose. Many a good short aerial is located indoors. 
A simple method is to stretch about 40 feet of wire from the 
window to a pole or building. Try for height, if possible. The 
reason for the shorter aerial is to keep the natural wavelength 
of the aerial as low as possible. 

Use Good Insulators 

Strive for as few insulators as possible -two should be enough 
-and good insulators, too. Use heavy wire, such as No. 14 
stranded or heavier, or solid enamelled wire about No. 12. A 
good direct ground connection is essential, or in country loca- 
tions, the counterpoise method will work well. This is a wire 
about the same length as the aerial, stretched on insulators on 
sticks so as to be about two feet above the ground. In this 
system no actual contact with the ground is employed. 

For a good ground connection where you use the city water 
pipes, it's a good plan to make a direct and short wire connection 
to the water main where it enters your cellar. Then, in addition, 
run several other wires from the ground post of your short -wave 
set to nearby grounds such as a radiator, water pipe, steam pipe, 
etc. This practice greatly reduces the ground resistance, because 
a larger effective contact area is secured. 

It is a simple matter to set up a small "single- blade, double - 
throw" knife switch so as to make a change from the broadcast 
aerial to the short -wave set. As a rule, however, the listener 
will have two distinct outfits, so that one aerial is connected to 
the broadcast set and the other one to the short -wave set. 

The Set 

The adjustments of the short -wave set are much more "tick- 
lish" than those of broadcast sets. Two prime requisites for 
success are: 

(1) -Dials for contfolling the tuning and the regeneration 
which provide a very fine vernier or geared control. 

(2)- Proper connections in the set so that the "capacity" of 
the hands does not upset the tuning. 

The dials used should have a very high ratio, 20 to 1 or so. 
With this, a very considerable movement of the knob is required 
to produce a small change in the tuning condenser itself, giving 
you good control. 

It is very important to have the condensers, or other adjust- 
ment devices, connected so that any metal parts which pass 
through the panel or come close to it are connected to the 
ground portion of the circuit. When this is done, the capacity 
of the hands does not upset the delicate adjustments. 

The Circuit 

If you make up your own set, be sure to adopt a standard and 

recommended scheme. The safest way to make your own short- 
wave set is to buy a "kit" of parts, with complete assembly 
directions. Completely built sets can be 'purchased, as well as 
short -wave converters which are used in conjunction with a 
regular broadcast set. 

It is difficult to use the all- electric system on short waves, so 
if you wish to avoid batteries, be sure to get a completely built 
set or and extremely detailed and well -built outfit of parts. 

Simplicity 

The short -wave set is a very simple affair. It uses no more 
than one radio frequency amplifier tube, and even that is not an 
absolute necessity for fine results. The coils have less wire on 
them, the parts are smaller and less costly, and the connections 
are easier. Hence it really is a very inexpensive hobby to satisfy 
your interest in short -wave receiving. 

The successful short -wave listener generally subscribes to one 
or two magazines giving short -wave information. He keeps fully 
informed on short -wave developments. He studies his set, so 
that he knows which coil to plug in, and where to set the dials, 
for the various wave -lengths. He learns, where the stations 
"are" and when to tune for them. 

What You Hear 

What do you hear now on a short -wave set? Of course, every 
day springs surprises, but an hour or two might reveal the 
following: 

Just about 200 meters -the shorter wave broadcasting stations, 
heard with clarity and volume, much more successfully than 
with the broadcasting set, which is designed for effective work 
on a higher wavelength. 

Then, about 150 meters, experimental stations transmitting 
test programs with voice and music. 

Still lower, you may stumble on police alarm stations of 
various cities -New York, Birmingham, Mass., Washington, 
D. C., State Police systems etc., giving quick information to 
police automobiles and other police stations with radio equip- 
ment. You'll perhaps hear one "side" of a conversation from 
an incoming liner the latest in person -to- person telephone 
facilities. 

You'll go lower, and tune in three or four stations where you 
hear little but a whirring and buzzing sound -television broad- 
casting. If you listen to some of them a few moments, they 
will switch over to voice and announce, for the benefit of those 
not having television sets. 

Amateurs 

About 75 to 85 meters, you'll come across the busiest "radio 
wave band" you ever encountered, with private amateur radio- 
phone stations talking to each other from all over the country. 
Columbia, S. C. carries on a friendly confab with Maywood, 
Illinois. The main station of the amateurs' Radiophone League 
at Providence is heard clear and strong, talking over radio set 
problems with amateur stations throughout the East. 

Then, as you tune lower, you'll find American short -wave 
broadcasting stations at Chicago, New York, Schenectady, Pitts- 
burgh carrying on with the regular chain programs, and once 
in a while, if you're lucky, you'll catch some broadcasts from 
Europe. All through you'll find plenty of "dots and dashes" 
code communications which are full of absorbing interest once 
you are able to decipher them and "copy" them. Short wave 
is not only fascinating from the standpoint of the set, but also 
from what you hear, as well. Try it 1 

The most important factors to keep in view for short -wave 
success are these: 1. A properly designed set. 2. A suitable 
aerial. 3. Experience and care in adjusting the set. 4. Ade- 
quate information, call books, etc. 

Does Sensitivity Depend on Number of Tubes? 
AI received the other day from a listener requested 

the diagram of the most sensitive radio set he could make. 
with as many tubes as possible! He clearly stated that 

he wanted a large number of tubes because he knew that would 
get more distance. 

This notion is quite common, too. The results obtained with 
a radio set depend so much upon location, manner of operation, 
condition of tubes and accessories, form of aerial, that it's not 
merely a question of "tubes." In fact, there is a definite limit 
to the number of tubes that can be employed, even in very 
scientifically constructed laboratory radio sets, because of the 

increasing complications that occur with multi -tube sets, such as 
noise and oscillation. 

In ordinary usage, about three radio frequency tubes is a 
maximum and too many for home construction, one detector 
tube, and two tubes complete the outfit. An additional power 
tube, so that two are used in "push- pull," does really count 
as nothing added, because the same results are obtainable 
with one power tube of larger size. If the rectifier tube is 
counted (which it shouldn't be) 7 to 8 tubes are a maximum. 
The main point is the number and connections of the radio 
frequency tubes, since they determine the sensitivity of the set. 
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Excellence in Tuner 
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Fig. I 

Tuner and one stage of audio, with band pass filter. The heaters are in series. Broadcast 
waves and short waves are tuned in. A power amplifier is required. 

ONE of the important considerations in the design and con- 
struction of a tuner is the avoidance of cross -modulation. 
If the input to the first stage is so strong, due to a pow- 

erful local, and that this local is heard as a background to recep- 
tion of other stations, then you have a palpable example of 
cross -modulation. 

This nuisance evidently is caused by detection in the first 
radio frequency amplifier, due to shock excitation. Hence the 
tube acts as a detector, and the condition is ripe for modula- 
tion, since the same working conditions serve for both modu- 
lation and detection, and indeed the two functions often are 
referred to as one, since in both instances the circuit is the same 
and frequency- changing is concerned. 

Use of Pre -Selector 

The most common method used at present for avoiding cross - 
modulation is to build up the selectivity prior to input to the 
first tube, by use of a band pass filter. It may be called a 
bi- resonator, or a duotuner, or a doubly tuned circuit, or by any 
other name, but it is the same circuit, essentially, and the pur- 
pose is always the same. 

The method of uniting the circuits is to use a condenser of 
.04 or .05 mfd. or closely thereabouts, across a resistor of around 
500 ohms, making the common return to ground for the two 
tuned circuits through this parallel combination of impedances, 
connected as a unit in series with the return of the tuned 
windings. 

The selectivity is improved in that way, although the selec- 
tivity is a little less than if the band pass filter feature were 
omitted, and the two condensers united simply through the 
capacity. The object of the filter is to provide an admittance 
band equal to or a little less than the channel width of 10 kc. 

By pre -selection of a higher order than one tuned circuit 
alone would afford, a stronger input may be tolerated without 
cross -modulation, although it is well to maintain the negative 
bias on the first tube a little higher than commonly recom- 
mended, and to use the recommended plate voltage of 180 volts. 
The high plate voltage and high bias help get rid of cross - 
modulation, because they improve the selectivity, due to in- 
creased input impedence. 

Heaters in Series 

The method used is diagrammed in Fig. 1, where four tuned 
circuits constitute the tuning arrangement for three stages of 
screen grid radio frequency amplification and screen grid detec- 
tor. The tuning arrangement would be the same if a 227 

detector were used. 
There is also one stage of resistance -coupled audio frequency 

amplification in the circuit, so that the output may be con- 
nected to an audio power amplifier that has in it either one 
or two stages of audio, with output either single or push -pull. 

0.C5 

By Herman 

8+300 V. 

B+(80V 

BrTSV.To501 

e 

Heaters of all five tubes are connected in series, and are fed 
by a filament transformer that affords 2/ volts when six tubes 
are used, hence a 2 -ohm resistor is included to provide almost 
2/ volts when only five tubes are included. It is an economical 
way of supplying the heaters, especially when you have a power 
transformer that will not "pull" 834 amperes extra, as required 
by the five tubes if across a regular 2/ -volt winding to feed 
parallel heaters. 

The circuit has a short -wave feature as well. A switch is 
built into three of the coils. When the switch is closed for 
the first tube, the antenna input is made to the grid of that tube. 
A limiting resistor is included in series with the antenna wind- 
ing of the first coil, so that that winding will not take away too 
much of the current when one intends to deliver a strong aerial 
input to the first grid for short -wave reception. 

How to Wind the Coils 

r 

The two other switches simply short -circuit all except ten 
turns of the tuned winding, to afford short -wave reception, the 
same dial being used, of course, as when broadcast frequencies 
are tuned in. 

As for the coil data, the large winding in each instance, for 
.00035 or .000375 mfd. tuning, may consist of 80 turns of No. 28 
enamel wire. The antenna winding may consist of 15 turns, the 
winding in the grid circuit of the first tube, 20 turns, and the 
two primaries in the plate circuits of the 224 tubes of 25 turns. 
The separation between primary and secondary may be g inch. 

If possible, use space winding, as only in this way will the 
inductances of the large windings be assuredly identical. A sug- 
gested degree of separation is a distance equal to the thickness 
of the wire used. In this instance the 80 turns, so spaced, will 
wind on a two -inch axial length. The bakelite tubing diameter 
is l 4 inches, and for space winding must be threaded. The size 
of wire used for the small windings is not important. For 
the antenna winding it may be No. 28 wire, as formerly, and 
for the input to the first tube, the same size, while for the other 
small windings Nos. 28, 30, 32 or 36 wire. 

It will be seen that one of the coils is used in "inverted" 
fashion, the small winding being the secondary. This produces 
a step -down ratio, which may be avoided, if desired, by putting 
the tuned winding into the grid of the first tube and ignoring 
the small winding. However, reduction in the input to the first 
tube is in line with the precautions taken against cross -modu- 
lation. 

Series Condenser as a Remedy 

In support of the theory that cross -modulation is due to 
detection by shock excitation is the fact that the vice may be 
cured without increasing the selectivity by pre -selection, or 
resorting to increased bias supported by high -plate voltage. All 
that is necessary is to shorten the aerial or decrease the number 

r 
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A complete AC receiver, the Band Pass Filter Diamond of the 

of turns on the antenna winding or leave the number of turns 
as you find it, and use a series condenser. 

Such a condenser was used with a somewhat similar circuit, 
that shown in Fig. 2. When no series condenser was in the 
aerial circuit cross -modulation by WOR's signal as background 
interference to WJ Vs wave was bad in the New York City area, 
but when a capacity of .00035 mfd. was used in series this trouble 
disappeared entirely. In fact, WLW, Cincinnati, was tuned in 
from New York then without any interference from WOR, the 
strongest local at the point of reception, although the two sta- 
tions are only 10 kc. apart. This was very surprising, as so 

simple a remedy as a series condenser seemed unlikely to get 
rid of cross -modulation and even permit 10 kc. separation be- 
tween the most powerful local and a semi -distant station that 
affords a weak field strength in the antenna at the reception 
location. 

This is only another way of saying that the practical selec- 
tivity of a receiver depends greatly on the field strength in the 
antenna circuit. Without a statement of the power at the 
input 10 kc. separation becomes a mere phrase. The field 
strength of WOR was 240 microvolts per meter. 

Unusual Location of Filter 

In considering either model, Fig. 1 or Fig. 2, remember that 
the volume control should govern the first two tubes, at least ; if 
any sign of oscillation appears when tuning in short waves, this 
may be removed by volume control adjustment. 

Fig. 2 omits the band pass filter unit from the usual place but 
includes it in the plate circuits. Here the two amplitudes united 
in the filter section are divergent, the difference being due to the 
amplification of the second tube, but this resembles band pass 
filtration by detuning of respective stages, when the amplitudes 
of several circuits differ greatly. 

The audio channel, Fig. 2, is of interest also. It consists of 
two stages of resistance coupling, with values so chosen as to 
assure stability. As most readers know, resistance coupling 
reproduces with a tone quality second to none, if stability is 
achieved and proper loads introduced. One of the methods 
used in achieving stability is avoidance of over -amplification, that 
is, too much gain. Another aid is the choice of a suitable tube 
in the first audio socket, to this same end. Therefore a 227 was 
selected. 

Motorboating, the commonest example of instability, may 
result from improper values anywhere in the audio channel, 

2 
Air, for broadcast and short waves, with automatic control. 

including the detector, which is to be regarded as an audio tube, 
of course. Excellent detection with the screen grid tube will 
result when the applied plate voltage is the full 300 volts from the 
power supply, fed through a 250,000 ohm plate resistor, while the 
screen grid voltage is supplied from the 180 -volt tap of the 
voltage divider in the power supply, through a by- passed 0.5 

meg. resistor. The bypass capacity here can never be too large. 
The biasing resistor is 20,000 ohms and must be bypassed. 

Biasing Resistor Values 

The radio frequency choke should be included in the detector 
plate circuit, of any value from 20 mlh to 65 mlh, and the by- 
passing of radio frequencies completed by the pair of fixed con- 
densers, which also aid detection. 

The biasing resistor for the first audio tube in Fig. 1, a 227, is 
shown as 600 ohms, assuming transformer or impedance coup- 
ling. If the second audio stage is resistance coupled, the resistor 
in the plate circuit of the final tube in Fig. 1 (not shown) would 
be 100,000 ohms, and the biasing resistor 6,000 ohms, instead of 
600 ohms. That is, the different values of biasing resistors for 
this stage, Fig. 1 contrasted with Fig. 2, are correct. 

The detector plate- screen current is .75 milliampere (.00075 
ampere), so the bias afforded by the 20,000 ohm resistor is 15 

volts negative. 
The applied plate voltage is therefore 300 less 15, or 285 volts. 

The screen current is .2 milliampere (.0002 ampere) and the 
effective screen voltage is 80 volts, since 100 volts are dropped 
in the limiting resistor. 

Fig. 2 is the diagram of a complete AC receiver, including auto- 
matic volume control tube. This type of volume control was 
designed by J. E. Anderson as one that does not tend to reduce 
the sensitivity much, although some energy is taken from the de- 
tector output and fed into the control tube. That is, whatever bias 
is used, determined by the setting of the potentiometer, there is 

little drain on the circuit and no possibility of shorting. 
For this type of automatic volume control a double radio fre- 

quency choke coil is used having two windings of 25 millihenries 
closely coupled to each other. 

Theory of the Control Circuit 

The theory of the automatic volume control was set forth by 
Mr. Anderson as follows: 

"A signal current of the carrier frequency flows in the primary. 
(Continued on next page) 
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Automatic Volume Control 

FIG. 3 

The control tube's 
current flow. 

Its Theory of Operation Is Analyzed 

(Continued from preceding page) 

which is shunted by condenser. This current induces a voltage in 
the secondary because of the close coupling. Since the secondary 
is connected in a rectifier circuit a rectified current will flow in the 
output circuit of this tube, and this rectified current will set up a 
voltage across the high resistance. 

"One end of this resistance, or potentiometer, is connected to 
the cathode of the rectifier tube and also to ground, if the grid 
returns of the radio frequency amplifier tubes are connected to any 
point on the potentiometer the grids will be made more negative 
by the amount of drop in the resistance included between ground 
and the tap used. 

"As the signal intensity increases, the current through this re- 
sistor will increase and therefore the grid bias on the controlled 
tubes will increase. This in turn will decrease the amplification of 
the tubes. The signal will rise and fall, it is true, even though 
this check is put on the amplification, but it will not vary nearly 
as much as if the automatic feature were not used. 

"It is necessary to filter the rectified current so that there is no 
ripple at the carrier frequency. This filtering is done by the con- 
densers across the resistance and across the portion of the resist- 
ance actually used for automatic biasing." 

The operation of the automatic volume control is illustrated by 
the simplified circuit diagram of the control tube. Ll is the choke 
coil in the plate circuit of the detector and L2 is a winding in 
close inductive relation to this choke winding. The ratio of turns 
may well be one to one. 

Storing the Charge 

When the signal current in Ll is in such direction that the voltage 
in L2 is in the direction of the arrow, the plate -grid of the rectifier 
is positive with respect to the cathode of the tube and current 
circulates in the direction of the arrows. As will be noted, the 
current flows through the potentiometer P from the cathode toward 
L2 and the plate. Thus the cathode is positive with respect to any 
portion of the potentiometer resistance, or every portion of the 
potentiometer is negative with respect to the cathode. 

When the signal current in L1 is in the opposite direction the 
plate is negative with respect to the cathode and therefore no cur- 
rent flows. The rectifier is inactive during this half cycle. 

Condenser Cl stores some of the electricity that flows during 
the active half cycle and discharges during the inactive half cycle. 
This discharge current through P is in the same direction as the 
direct current when the circuit is active. Hence current flows 
through P in the same direction all the time, and in such direction 
as to make the cathode positive with respect to every point on the 
potentiometer. 

If the cathode of the rectifier tube be connected to ground as 
indicated, and the point marked ( -) is connected to the grid re- 
turns of the amplifier tubes in the receiver, the grid bias on those 
tubes will be augmented by the drop in the portion of the potentio- 
meter which is between ground and the slider. As the signal rises 
and falls, the drop in this portion also rises and falls, and the am- 
plification is approximately inversely proportional to the signal. 
Thus the check on the amplification is automatic and the output 
of the receiver will be nearly constant regardless of the strength 
of the signal at the antenna. 

Voltage and Current Check -Up 
There is, of course, a difference between the applied voltage and 

the effective voltage, as to screen and plate circuits, because of the 
load resistors. In the plate circuit is a 250,000 -ohm resistor, and 
as .55 milliampere (.00055 ampere) of plate current flows, the vol- 
tage drop in the resistor is 110 volts, the effective voltage is the 
difference between 300 volts applied and 110 volts dropped, or 
190 volts. 

It is not possible to measure the effective plate voltage or the 
effective screen voltage with meters ordinarily used, since the 
meters draw more current than do the circuits desired to be mea- 
sured. When a set analyzer or tester is plugged in, say, at the 
detector plate, the reading may show "5 volts," which does not 
mean anything, except to disclose the meter error. Even if the 
meter has a resistance of 1,000 ohms per volt, and, say, has a 500 - 
volt scale, the full -scale deflection current is 1 milliampere, (for 
500 volts), while the current flowing at a "5- volt" reading, is 1 per 
cent. of the total current, or .01 milliampere, nearly twice the 
amount of current flowing through the "measured" circuit. 

The same obstacle arises in trying to measure the effective screen 
voltage, where the situation is even worse. 

However, both these voltages may be read with a vacuum tube 
voltmeter, which does not draw any current from the measured 
circuit. In lieu of that, the respective currents may be measured, 
on a 0 -1 milliammeter, and the resistance values and the applied 
voltage measured, whereupon by computation based on Ohm's law, 
these two effective voltages may be obtained, as was done by the 
author. 

With resistance coupled audio, using a 227 tube, 100,000 -ohm 
plate load, and a 6,000 -ohm biasing resistor, the plate current is 
only a little more than that in the detector circuit, still less than 
1 milliampere. 

The DC resistance values are easily obtained for the tube itself. 
At a voltage drop of 300 volts the detector tube draws .00075, so 
the total resistance is 300 (the voltage in volts) divided by .00055 
(the current in ampere), or 545,454 ohms. There are 250,000 ohms 

in the plate circuit and 20,000 in the grid circuit, so the plate DC 
resistance is 275,454 ohms. The impedance to alternating current 
is about half that. Since the detector plate resistor and the follow- 
ing grid leak are in parallel, the load impedance is a little more 
than 129,000 ohms. This is in line with the requirement of a 
good load impedance on the detector. 

An Excellent Circuit 
Fig. 2 has three stages of tuned radio frequency amplifica- 

tion, instead of two stages shown in the other diagram, and may be 
built up of parts costing less than $50. It represents an excellent 
circuit for all- around results, including selectivity of the degree 
mentioned, and faithful audio amplification, if the stated values are 
duplicated, especially the plate and grid load values. Due to ex- 
cellent help from the detector tube, which therefore may be con- 
sidered as one in the audio channel, the gain is well above the 
amplification value of 400, usually set as a suitable working value. 

It is a refined and well -filtered version of the Band Pass Filter 
Diamond of the Air. 

Germany Plans Nine New, Powerful Stations 
Berlin, Germany. 

The Department of Commerce has re- 
ceived from its German representative, 
Commissioner James E. Wallis, Jr., the 
information that the Ministry of Posts has 
planned the construction of at least four 
new high- powered stations within the Re- 
public. 

The stations are to be located at Heils- 

berg, East Prussia, Langenberg, and 
Rhineland. One of the four is in experi- 
mental operation now at Müehlacker, 
Stuttgart. The plan of the new construc- 
tion program is gradually to replace the 
present broadcasting stations, and the fre- 
quency assignments of the old stations 
will be assumed by the new plants, with 
the addition of higher power. 

The present plans provide for the early 
erection of four stations, but the year's 
programme will include nine stations. The 
expansion of the country's broadcasting 
facilities has been declared necessary be- 
cause of the erection of modern equip- 
ment by bordering nations, and it is said 
that these prdduce interference with the 
present relatively low- powered German 
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The Sparton Model 31 
New 2 -Volt Tubes Used in Battery- Operated Receiver 

The circuit di- 
agram of the 
Sparton Mode; 
31, a six tube 
receiver utilizing 
the 2 volt tubes. 
It is suitable for 
use either as a 

midget or as a 

portable receiver 

ANTENNA 
COMPENSATING 
CONDENSER 232 fT 232 232 

LII .00025 WC. 

230 

01 MTV. 

TR MER 

a 

CI VARIABLE CONDENSERS 
C2 EOULIZING CONDENSERS 
LI TUNING COILS 
LII DETECTDR PLATE CHOKE 
LIGRIC CM.IAT CHORE COILS 

A BATTERY 

FILAMENT 
VOLTAGE 
INOCATDR 

I[ 

FILAMENT 
VOLTAGE 
CONTROL 3;000, 

VOL CONTROL 

B 

6V 
LAMP 

6 NO 6 RADIO'A 
DRY CELLS 

T HE Sparton Model 31 is a six -tube receiver utilizing four 
232 screen grid tubes, one 230 audio amplifier and one 231 
power amplifier. It is a battery -operated set. All the tubes 

are of the 2 -volt, low current type. The filament current is supplied 
by six No. 6 dry cells connected in series parallel to give a terminal 
voltage of three volts. 

The grid bias is supplied by a single block of small dry cells 
furnishing a maximum voltage of 22.5 volts, the bias required by the 
231 power tube. Since there are taps on the battery the bias for 
the other tubes is also taken from this battery. The other two 
bias values are 3 and 4.5 volts. 

Three 45 volt blocks are required for the B voltage, giving a 
a maximum voltage of 135 volts, which is the voltage required by 
the plates of the 231 and the 232 tubes. Ninety volts is used for 
the 230 audio amplifier, and a maximum of 67.5 volts is used for 
the screens of the radio frequency amplifiers and the 45 volts for the 
screen of the detector. 

Volume Control 

The volume is controlled by means of a 5,000,000 ohm variable 
resistance in series with the common lead to the screens of the 
radio frequency amplifiers. This resistance also serves as a stabilizer 
in that it helps to prevent feedback from the plate circuits in case 
there is any appreciable resistance in the plate battery, as there will 
be when the batteries have been used a while. To prevent coupling 
among the screen circuits a by -pass condenser is connected from 
each screen to ground, each one having a value of 0.2 mfd. 

Considerable attention has been given to the prevention of feed 
back in this circuit, much more so than is common even in AC 
operated receiver when the grid bias and the plate voltage is ob- 
tained from a B battery eliminator. There is a radio frequency 
choke L14 in each of the first and the third control grid returns, 
and for each there is a 0.2 mfd. condenser to complete the tuned 
circuit. There is also a condenser of this value in each of the other 
grid circuits for the purpose of by- passing the leads to the common 
portion of the grid battery. In the common return lead of the 
three radio frequency amplifiers there is also a 500,000 ohm resistor 
which serves to check feedback. 

In the filament circuit is a rheostat for controlling the current 
delivered from the battery. Since the total filament current normally 
is 0.43 ampere and one volt has to be dropped in the rheostat, the 
resistance should be adjusted to 2.34 ohms, or until the voltage in- 
dicator reads just 2 volts. This is normal reading. The set will 
work with less but it should not be operated with more voltage, 
because the life of the tubes will be shortened without gaining any 
advantage while they do last. 

It will be noted that each plate lead in the radio frequency am- 
plifier has a by -pass condenser of 0.3 mfd., connected from the 
low side of the primary to ground. These are large condensers for 
this purpose and they should be very effective. There is also an 
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0.3 mfd. condenser connected from each positive filament lead to 
ground. Thus the common impedance in the A battery is reduced 
to a negligible value. The negative side of the filament is grounded, 
and there is one connection for each tube. 

There is still another by -pass condenser, one of 1 mfd. connected 
from the 135 volt tap on the B battery to ground. 

The detector is of the high signal voltage type and the bias on 
the 232 detector is 4.5 volts. This voltage in conjunction with the 
plate voltage of 135 volts, a plate load resistance of 250,000 ohms, 
and a screen voltage of 45 volts, makes the tube efficient as a 
detector. 

The combination of 0.01 mfd. stopping condenser and the 500,000 
ohm grid leak assures a high gain at the lowest audio frequencies. 
Between the audio frequency amplifier and the power tube is an 
audio transformer, used to get a greater step -up than a resistance 
coupler would afford. 

A low pass filter consisting of two .00025 mfd. condensers across 
the line and a choke L11 in series is used for filtering out the radio 
frequency component from the output of the detector. The coil 
L11 in the filter is a regular radio frequency choke and the coils 
L14 are similar. 

Use of Receiver 

The circuit is eminently suited for either a midget receiver in 
the home or for a portable to take along in a suitcase. In either 
form it could be assembled in very compact form, and it would 
not be excessively heavy for portability. The heaviest parts are 
the batteries. 

As will be noted from the circuit diagram, the four tuning con- 
densers are ganged, thus making the receiver a one -control set. 
Trimmer condensers are put across three of the sections and a 
compensating condenser is put in series with the antenna lead to 
make the first tuned circuit equal to the other three. 

The use of a filament voltage indicator is always recommended 
for the 2 volt tubes because the filaments are critical. However, 
in a portable set where weight and compactness are of importance 
it may be omitted provided that a fixed ballast resistance is con- 
nected in series with the A battery to limit the current to normal 
value. The rheostat is then used only to control the volume or to 
operate the circuit at subnormal filament current. For a 3 volt 
battery the fixed resistance should be 2.34 ohms. Since this is not 
obtainable a good way of arranging the circuit is to put a stop 
on the rheostat at the proper point so that its resistance cannot be 
decreased below this value. Adjust the setting with the aid of a 
voltmeter connected temporarily across the filaments. 

The six volt lamp connected in the common B minus lead is 
there for protection of the tubes against short -circuit of the plate 
battery. Should a short -circuit occur this lamp will either limit the 
current to a safe value or the lamp filament will burn out, thus act- 
ing as a fuse. 
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How to Measure Resistance 
By Brunsten Brunn 

FIG. I (Right) 
A simple circuit for the measurement of resistance by Ohm's law. The 

voltage of the battery E is supposed to be known and M indicates the 
current. 

FIG. 2 (Left) 
The circuit of a type of direct reading ohmmeter in which the 

voltage across the unknown resistance is varied until a desired current 
is obtained. 

FANS often have occasion to measure resistances, but they 
are not willing to apply Ohm's law. Just why they have 
an aversion to applying this simple law is difficult to see, 

for it involves nothing more than measuring a current and then 
dividing one number with another. It is one of the simplest 
things to do, much simpler than to solder a joint. Anybody 
who can read a voltmeter and an ammeter and can use long 
division can do the work required just as well as anybody. 

Nearly everybody has a dry cell or a storage battery, and 
everybody should know that the voltage of each storage cell is 
2 volts and that of a dry cell is 1.5 volts. While these voltages 
may not be exact as determined by precision standards they 
are close enough for practical work, for the purpose of meas- 
uring the value of a resistance. 

The Measurement 

Everybody also knows that when cells are conected in series 
the voltages add up. Thus the three storage cells in an 
ordinary A battery add up to 6 volts and therefore we have 
the almost universal 6 volt battery. We also have 3, 4.5, 
and 6 volt dry cell batteries as well as many other of higher 
voltages. For example, we have 45 volt blocks consisting of 
15 individual dry cells connected in series. All these voltages 
remain reasonably constant so that they can be assumed to be 
correct even without measurement. Hence if we have a battery 
we can apply Ohm's law without having a voltmeter, for we 
know the voltage already. It remains to measure the current, 
and as soon as we know that all we have to do is to divide the 
voltage by the current by long division, a sliderule,or 
logarithms, whichever methods seems to be the best in any 
case. The long division method is always available, assuming 
that everybody has a pencil or the equivalent. 

It is necessary to choose the voltage to be used to fit the 
current meter and the resistance to be measured. It will not 
do to choose a voltage so high that when it is connected in 
series with the meter and the resistance the meter runs off the 
scale or burns out. We must have some idea of what the 
resistance is and use a bit of common sense. If we have no 
idea of what the resistance may be we have to use still more 
common sense for the safety of the meter depends on it. 

Increasing the Voltage 

Common sense in this case requires that we use the lowest 
voltage that we have to start with until we find out that we 
may use a higher one with safety. Suppose, for example, we 
wish to measure the resistance value of a certain device and 
that we do not know whether the resistance is zero or one 
megohm. Let us further assume that the current meter is a 
O -1 milliammeter. The lowest voltage that we are likely to 
have is 1.5 volts, that of a single dry cell. If the resistance 
is less than 1,500 it is not safe to connect the device in series 
with the 1.5 cell, for the needle of the meter will run off the 
scale. The thing to do is to connect a variable resistance in 
series with the circuit and set this at a value higher than 1,500 
ohms. The resistance of this may then be reduced gradually 
to see whether it is safe to short -circuit it and leave the 
unknown in the circuit alone. 

If the resistance is so high that there is practically no deflec- 
tion, the voltage may be increased by a cell at the time until a 
readable deflection is obtained. It is always well to choose a 
voltage such that the deflection is between full and half scale, 
for if the deflection is less than half scale the reading is not 
accurate. 

In Fig. 1 is shown a simple circuit for measuring the value 
of resistance Rx. Rh is used only as a protection as was 

explained above, and it should not be in the circuit when the 
final reading is taken, for if it is the resistance obtained is the 
sum of Rh and Rx. 

This suggests a way of measuring the value of Rx even 
when it is less than the minimum that may be measured with 
a given meter and the minimum available voltage. For exam- 
ple, the sum of the two resistances may be measured first and 
then that of Rh alone. The difference between these two 
values is then the resistance of Rx. It is true that any meas- 
urement involving a difference is not very accurate but it will 
be accurate enough for most purposes in radio, except when 
Rx is very small compared with Rh. It is clear that if the 
difference method is used the rheostat Rh must not be altered 
between the two measurements. 

Illustration of Difference Measurement 

Let us assume that the value of E, the voltage, is 1.5 volts 
and that M reads 0.9 milliampere when Rx is short -circuited 
and 0.5 milliampere when it is not. What is the value of Rh 
and that of Rx? Ohm's law tells us that the sum of Rh and 
Rx is 1.5/.0005. or 3.000 ohms and that Rh alone is 1.5/.0009, 
or 1,667 ohms. Therefore Rx is 1,333 ohms. Rx is less than 
1,500 ohms and therefore it could not have been measured 
with 1.5 volts and the 0.1 milliammeter without the aid of Rh. 
In this case the accuracy of the measurement is good because 
Rh and Rx were nearly the same and they were such that 
the deflections were large. 

If we know that Rx is greater than 1,500 ohms we may leave 
out Rh or short -circuit it. Suppose we use a voltage of 1.5 
volts and find that the deflection of the meter is 0.2 milli- 
ampere. What is the value of Rx? It is 1.5/.0002, or 7,500 
ohms. But this value may be in error because the deflection 
was small, only one -fifth of the scale. Hence let us increase 
the voltage to 6 volts four dry cells in series. Now let us 
suppose that the deflection is .00081. Then the resistance is 
6/.00081, or 7,410 ohms. This value should be more accurate 
because the deflection was greater. The first deflection should 
have been .0002025 but the fraction was so small that it could 
not be read. 

If very small resistances are to be measured it is best to use 
a meter that is not so sensitive. For example, if the meter is a 
0 -100 milliampere instrument the smallest resistance that can 
be measured directly with a 1.5 volt cell and without resorting 
to the difference method is 15 ohms, and with a 0 -1 ammeter 
the smallest resistance that can be measured directly is 1.5 
ohms. 

Reading Resistance on Voltmeter 

There is a simple method of using a voltmeter and a milli - 
ammeter for measuring resistance, the circuit of which is 
illustrated in Fig. 2. Rx is the unknown resistance, M a 
current meter of suitable range, V a voltmeter, P a potentio- 
meter or voltage divider, and E is a battery of suitable voltage. 

By means of the potentiometer it is possible to get any 
desired voltage between zero and the voltage of the battery E. 
Let the reading of the voltmeter be V volts and the reading of 
the current meter be I amperes. Then the value of the resist- 
ance is V/I ohms by Ohm's law. This really includes the resist- 
ance of the meter M but it may be assumed that this is 
negligible in comparison with the unknown. If it is not the 
resistance of the meter may be measured and subtracted from 
the reading obtained. 

This method may be made direct reading, or almost so. 
Suppose that the voltage is adjusted so that the current reads 
some multiple or submultiple of 10. It is then only necessary 
to read the voltage and point off the proper decimal or to 
add the proper number of zeros after the voltage reading. 
Let us illustrate. Suppose we adjust the voltage until the 
meter reads 0.001 ampere and that the voltmeter reads 1.25 
volts. Then we have Rx equals 1.20 /.001, or 1,250 ohms. That 
is, we multiply the voltage reading by 1,000 to get the 
resistance. 

Reading Higher Resistances 

Again, suppose that we have to adjust the voltage so that 
the meter reading is 44 volts when the current is just 0.001 
ampere. The resistance of Rx is then 44,000 ohms. If the 
unknown resistance is still higher in value we do not neces- 
sarily have to use 0.001 ampere as the current reading. We 
can make it one -tenth as high, or 0.0001 ampere. In that case 
we have to multiply the voltage reading by 10,000. 

There is an error in using the method illustrated in Fig. 2 
as was indicated above, because the resistance of the current 
meter is included in the measurement. If the resistance of the 
current meter is not known, or if it cannot be measured 

(Continued on next page) 
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Right or Wrong? 
Questions 

(15 -The effective resistance of a condenser and a resistor in 
parallel is lower the higher the resistance across the condenser 
and also the lower the higher the capacity of the condenser. 

(2) -An automatic volume control operates on the principle 
of a diode rectifier. 

(3) -In an automatic volume control of the diode type the 
tube is active only half the time, and therefore the bias varies 
in corresponding pulses. 

(4)- Electric power lines near a receiver often increase the 
apparent sensitivity of a radio receiver. 

(5) -Two tubes in push -pull give twice as much output for 
the same input voltage as a single tube of the same type. 

(6) -Two tubes in parallel give the same output as a single 
tube of the same type for the same signal voltage input. 

(7) -The sensitivity of a superheterodyne receiver is greater 
the closer the coupling between the oscillator and the first de- 
tector. 

(8) -It is impossible to estimate the intermediate frequency 
of a superheterodyne by tuning in the same signal at the two 
different points on the oscillator at which it comes in. 

(9) -The quality of a crystal receiver is superior to that of a 
set in which the detector is a grid bias detector. 

(10) -The best way to locate the taps on the voltage divider 
of a power pack to get the desired voltages is to divide the 
desired voltage between two taps by the bleeder current. The 
quotient is the required resistance between these two taps. 

Answers 

(1) -This statement is true provided that the product of the 
condenser capacity in farads, the resistance in ohms and the 
frequency in radians is greater than unity. In most cases where 
a condenser is used for by- passing across a resistance this con- 
dition is satisfied, and it must be satisfied if the condenser is to 
have, any appreciable effect. If the resistance is very large it 
is possible by means of a relatively small condenser to make 
the effective resistance negligibly small. For example, if the 
resistance is one megohm, the capacity of the condenser 0.1 
microfarad, and the frequency 550,000 cycles, the effective value 
of the resistance and the condenser in parallel is only 8.375 mil- 
lionths of an ohm. If the resistance is one ohm the effective 
resistance of the parallel circuit is .894 ohm. 

(2)- Right. It works in the same manner as the rectifier in 

a power supply, but the voltage supply is obtained from the 
carrier of the signal instead of front the power line. (3)- Wrong. It is true that the tube is active only half of the 
time, but this bias does not vary in half -wave pulses. The filter, 
which in most cases is only a by -pass condenser, smooths out 
the current so that the bias is steady as far as the variations at 
carrier frequency are concerned. 

(4)- Right. The wires seem to guide the waves so that a 
receiver located near such lines often pick up signals it could 
not pick up without the wires. This is not due to the fact that 
the wires are electric but to the fact that they are conductors. 
A long bridge or a water course does the same thing. 

(5)- Wrong. Two tubes in push -pull give no more output for 
the same input than a single tube, but they give the same 
amount with less distortion. 

(6)- Wrong. Two tubes in parallel give more output than a 
single tube, because the output impedance of the two is only 
one -half as great as that of a single tube. 

(7)- Right. The output of the first detector is proportional 
to the product of the voltage induced in it by the oscillator and 
that induced by the signal. Hence the closer the coupling the 
greater the sensitivity. 

(8)- Wrong. There are several ways in which the interme- 
diate frequency may be estimated quite closely by tuning in the 
same signal at two points. But the signal frequency tuned in 
must be known. The simplest way is to calibrate the oscillator 
dial and note where the same signal comes in at two points. 
Dividing the frequency differences on the dial by two gives the 
intermediate frequency. By this method it is net necessary to 
know the signal frequency, but it is necessary to calibrate the 
oscillator first. If the condenser on the oscillator is of the 
straight line capacity type the intermediate frequency may be 
obtained by the following formula : Fc /4C, in which F is the fre- 
quency of the signal tuned in at two places, c the difference in 
capacity of the condenser at the two settings, and C is the mean 
of the two capacities obtained by multiplying the two capacities 
and taking the square root of the product. 

(9)- Wrong. This was an error which became accepted as 
fact when amplifiers were first used immediately after the crys- 
tal era, and it was the result of much distortion in the audio 
frequency amplifier. 

(10)- Wrong. This method gives the correct voltages only 
when no current flows except the bleeder current. It will give 
entirely wrong voltages if tubes are connected to the B supply. 
The reason is that current distribution in the voltage divider is 
different when the tubes take current. 

Simplified Measurement of Resistance 
(Continued from preceding page) 

accurately, the method illustrated in Fig. 2 can still be used 
provided that the voltmeter is connected across the unknown 
resistance only, that is, so that the current meter is in the lead 
marked "X." 

But even this is subject to inaccuracy, for when the instru- 
ments are connected in this manner the current required to 
operate the voltmeter flows through the current meter. What 
is then obtained is the resistance of Rx and V in parallel, which 
is slightly less than the resistance of Rx alone. The other 
method gives a resistance that is too high. Using both 
methods and taking the average results in a more accurate 
value. The second method, that is, connecting the current 
meter at "X," is more accurate the higher the resistance of V 
is in comparison with the resistance to be measured. 

When To Use Methods 

When the resistance to be measured is large so that the 
resistance of the current meter may be neglected in comrpparison 
with it, the method illustrated in Fig. 2 should be u3'ed, but 
when the resistance Rx is small the current meter should be 
connected in the "y" position. 

Since the accuracy of the measurement depends on the rela- 
tive values of the resistance of the meter and the unknown 
it is best to use a sensitive current meter when measuring 
high resistances and less sensitive when measuring low values, 
because the resistance of a current meter is higher the more 
sensitive the instrument. 

The method illustrated in Fig. 1 is also subject to the same 
errors and others in addition, for the result is not Rx alone but 
the entire resistance in the circuit, including the resistance of 
the battery and that of the current meter. When the differen- 
tial method is used the undesired resistances are eliminated 
and only the unknown is obtained. However, as we pointed 
out previously, the differential method is subject to error due 
to the difficulty of reading the scale accurately. 

In order to reduce the errors of measurement the battery 
used should have the lowest nossible internal resistance. If 

r 

dry cells are used they should be fresh, for then the resistance 
of each cell is very small, of the order of 0.05 ohm. If a 
storage battery is used it should be fully charged, for then 
the resistance of the battery is extremely small and entirely 
negligible for all practical measurements of resistance occur- 
ring in radio sets. The meter used for measuring the current 
should have a low internal resistance compared with the 
resistance to be measured. If the proper current meter is 
used this will take care of itself. 

Elimination of Arithmetic 

The use of the method in Fig. 2 eliminates one of the chief 
objections to the measurement of resistances by an application 
of Ohm's law, the use of long division. Nobody could possibly 
object to moving a decimal point. If somebody can't move the 
decimal point to the correct number of places he would have 
no use for resistance measurement. 

Direct reading ohmmeters, which are favored by many fans, 
are no more accurate than the instruments discussed above 
and they are scarcely more convenient. The scale is not 
linear and therefore it is very difficult to read it correctly 
unless it happens that the needle points to one of the division 
lines, which rarely occurs. Moreover, when the resistance is 
high only a rough approximation to the resistance can be 
obtained because the lines are so close together and also 
because the lines are not accurately placed on the scale. The 
only accurate readings that can be obtained are those of low 
resistance where the scale divisions are far apart. And even 
then the accuracy depends on the accuracy of the voltage 
applied to the meter. 

However, a direct reading ohmmeter can be made somewhat 
more accurate even for the higher resistances by using a 
higher voltage than is supposed to be used. For example, if 
the voltage supposed to be used is 1.5 volts and the unknown 
resistance is such as to put the deflection on the crowded 
end of the scale, the applied voltage may be increased to 3, when 
the correct resistance is obtained by doubling the indicated value. 
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Fig. 890 
Five tuned circuit assure selectivity of this receiver and three screen grid tubes high gain 

A Six Tube Receiver 

PLEASE publish a circuit diagram of a six -tube receiver in 
which three 224- screen grid tubes are used as radio fre- 
quency amplifiers with a band pass filter ahead of the first 

tube to prevent cross -modulation. Is such a receiver practical? 
I realize that there will be five -tuned circuits including the two 
in the band pass filter. -A. W. S. 

Such a receiver is reproduced in Fig. 890. It will be practical 
if you do not make the tuned circuits too selective and if you 
take precautions against oscillations in the radio frequency am- 
plifier and also if you trim the circuits very carefully by adjust- 
ing the inductances as well as the capacities. Perhaps you could 
select a better receiver, one not having quite so many tuned 
circuits. For example, you might do better by making one of 
the couplers in the RF amplifier untuned. 

* * * 

Receiver Develops Hum 

A 
BOUT a year ago I got a receiver which worked very well 
without the slightest trace of hum. Then the hum began, 
and increased in intensity until now it is impossible to 

listen to the receiver. What could account for this behavior? - 
W. G. F. 

Undoubtedly, the filter in the B supply contains electrolytic 
condensers. After a certain time they cease to function prop- 
erly and the hum comes through. 

* * * 

Automatic B Supply 

WOULD it be possible to put a second winding on the 
radio frequency choke coil in the plate circuit and use 
this winding for input to the automatic volume control 

tube? Would it work ? -V. M. C. 
It is possible, to be sure, but whether or not it would work 

depends on whether or not there is any appreciable current 
flowing in the choke coil. If the coil is in a wave trap circuit, 
that is, if there is a capacity across it, there ought to be enough 
current to make the arrangement operative. The scheme prob- 
ably would not work in a tuned radio frequency receiver where 
the trap cannot be tuned, but it should be practical in a super- 
heterodyne where the trap may be tuned to the intermediate 
frequency. The arrangement might help to eliminate the inter- 
mediate carrier from the input to the audio frequency amplifier. 

* * * 

Output Transformers and Tubes 

HAVE a push -pull output transformer which is designed for 
I210 tubes. Could this transformer be used with 231 power 

tubes to advantage or are the impedances of the two types 
of tubes too much different to make it feasible ? -S. G. 

The output impedance of the 210 is of the order of 5,000 ohms 

and that of the 231 is 4,000 ohms. These are near enough alike 

to make it practical to use the transformer for either type. 
* 

AC Portable 

TN the Feb. 7th issue you published the circuit diagram of a 

portable receiver utilizing the new 2 -volt tubes. Could this 

receiver also be built with AC *'.hr c? Tf en ,n ;11 von 

kindly publish the diagram ?-S. P. 
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The receiver is not practical in the AC form. You would have 
to carry an AC power plant along with you to operate it. 

* * * 

More on Motorboating 
IHAVE a peculiar noise in my receiver which I have traced 

to the audio amplifier. This consists of only one stage coupled 
to the power detector by means of a high resistance, a 0.1 

mfd. stopping condenser and a 2- megohm, grid leak. Could it be 
a type of motorboating ? -W. H. J. 

It is not likely that the trouble is motorboating, for an ampli- 
fier of two plate circuits, counting that of the detector as one, 
is inherently stable. Possibly there is an intermittent contact 
somewhere. 

* * * 

Distributed Capacity of Coils 
HOWOW is it that the distributed capacity of duolateral coils 

with the number of turns? Also, why does the 
distributed capacity of solenoids remain practically con- 

stant for all lengths while it increases with the diameter? - 
L.W.C. 

The distributed capacity between two layers of a duolateral 
coil has a certain value, but the capacities between successive 
layers are in series. The more condensers of a given value that 
are connected in series the smaller the combined capacity. In 
solenoids the distributed capacity of two turns is proportional 
to the length of the wire in one turn, or to the diameter of the 
turn. The reason the distributed capacity of the entire coil is 
practically constant in respect to length of the winding is rather 
complex and no simple mathematical explanation has been 
given. 

* * * 

Input Capacity of Tubes 

DOES the input capacity of a tube, that is, the capacity 
between the control grid and the cathode, in any way 
depend on what is connected in the plate circuit of the 

tube? If so, in what manner does it vary ? -G. B. 
It does, and it increases with the resistance in the plate cir- 

cuit. It also increases somewhat with the capacity connected 
from the plate to the cathode, but after the capacity in the plate 
circuit becomes large there is practically no further change in 
the input capacity. In a resistance coupled amplifier the input 
capacity of a tube followed by a high resistance and having a 
high amplification constant, the input capacity may be very 
large, in some cases as high as 350 mmfd.. This capacity results 
in a decrease in the amplification at the high audio frequencies. 

* * * 

Foucault Currents 
DO Foucault currents work on the same principle as the 

Foucault pendulum? If not, will you kindly explain how 
each works ? -G. W. C. 

No, there is no connection between the two whatsoever. The 
Foucault pendulum seems to swing around in different planes 
because the earth turns under it. Actually, the pendulum swings 
in the same plane all the time, the plane in which it was started 
to swing. Foucault currents are currents induced in metals 
because they happen to be exposed to a varying magnetic field, 

{ 
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or because they are in a magnetic field. This varying field may 
be caused by a moving permanent or electro magnet, by a n 
electro magnet carrying alternating or varying current, or by a 
coil carrying alternating or varying current. 

* 

Converter with Superheterodyne 
IHAVE a superheterodyne in which there are two radio fre- 

quency stages, a first detector, an oscillator, three intermediate 
frequency stages, a second detector and two stages of audio 

frequency. Do you think that this will work with one of the 
short -wave converters which you have described? If so, which 
one do you suggest ? -L. M. 

There is no apparent reason why this superheterodyne should 
not work with any of the converters which we have described. 
It has the desirable radio frequency amplification ahead of the 
first detector. It will do no harm to choose a converter in 
which 4n intermediate stage is built in so as to boost the ampli- 
fication at the broadcast frequency selected for the intermediate. 

* 

Designing Band Pass Filters 
WHAT determines the size of the coupling coil or the 

coupling condenser in band pass filters as used in many 
broadcast receivers, that is, the type in which two tuned 

circuits are coupled together with either a small inductance or 
a large condenser? Please do not explain it in terms of mathe- 
matics. I have seen explanations of filter action of this kind 
and that is the reason I am asking this question ? -W. C. F. 

In the first place the inductance of the coupling coil or the 
capacity of the coupling condenser depend on the band width. 
In the second place coupler constants depend on the frequency 
at which this band is to occur. The coupling inductance can 
be computed on the following formula: The inductance equals 
the inductance of each tuning coil in henries, times the band 
width in cycles, divided by the frequency in cycles at the lower 
limit of the band. For example, let the band be 10,000 cycles, 
the inductance of the tuning coil 160 microhenries, and the fre- 
quency at the lower limit of the band 750,000 cycles. The induct- 
ance of the coupling coil should then be 2.14 microhenries. 
When the circuits are coupled by a condenser the values of this 
condenser in farads is equal to the frequency in cycles at the 
upper limit of the band multiplied by the capacity of either 
tuning condenser at that frequency divided by the width of the 
band in cycles. For example, suppose the tuning condenser is 
set at 281 mmfd. when the higher limit of the band is 750,000 

cycles, and suppose further that the band width is 10,000 cycles. 
We get .0211 mfd. as the value of the coupling condenser. 

* * * 

Super with Five IF Stages 

W OULD it be practical to build a superheterodyne with 
five intermediate stages and no radio frequency ampli- 
fication ahead of the first detector? If such a circuit is 

not practical, will you kindly give the reason ? -J.B. 
There are two main reasons why such a circuit is not prac- 

tical. First, it would be very difficult, if not impossible, to sta- 
bilize the intermediate frequency amplifier if all the stages are 
to contribute their full quota of amplification. Second, since 
there is no radio frequency amplification ahead of the first 
detector there is not likely to be any selectivity in the radio 
frequency level. If there is not, image interference will practi- 
cally spoil the receiver. * * * 

Type of Band Pass Filter 
WOULD it be possible to make a band pass filter by linking 

a series of tuned circuits and tuning them to the same 
frequency? What I have in mind is a number of radio 

frequency transformers with equal primaries and secondaries, 
the secondary of one being connected with a condenser to the 
primary of the next, the two windings being tuned by the con - 
denser.-B. W. F. 

Such a filter can be constructed and it will be a band pass 
filter provided that the coupling between each primary and its 
secondary is loose. If it is close the band will be so wide as to 
spoil the band pass characteristic. 

* * * 

About the Ground Wave 
DOES the so -called ground wave in radio travel throw h 

the ground between the transmitter and the receiver? is 
sky wave that part of the signal which travels through 

the air ? -C. B. W. 
The so- called ground wave does not travel through the ground 

but along the surface of the ground in the air. That is, the 
ground wave is that part of the total wave which is "earth- 
bound." The sky wave is that part which shoots up to high alti- 
tudes, from 200 to 400 miles up, and then is returned to ground 
by reflection by the Heaviside layer. While part of the so- 
called ground wave may travel through the ground, it is not 
essential that it do so. That the ground wave travels through 
the ground is a misconception. 

* * * 

Constancy of Inductance 

D OES' the inductance of a coil that is wound in a threaded 
groove remain absolutely constant so that it could be used 
for a constant frequency, calibrated oscillator? If not, 

what kind of coil should be used ? -B. L. W. 
Such a coil does not remain constant because the size or z 

form and the length of the wire change with temperature. Of 
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FIG. 891 
The circuit of a short -wave converter utilizing two RF stages. 

course, this is true of all inductances. The threaded -wound 
oscillator would remain more nearly constant than many other 
coils because there could be no relative movement of the turns 
in the axial direction. The frequency will change with tempera- 
ture both because the inductance of the coil and the capacity 
of the tuning condenser change with temperature. This change 
will be small, however, and will be negligible for most practical 
purposes. 

* * * 

Four -tube Converter 
ISHOULD like to have a circuit diagram of a four -tube con - 

verter in which there is only one tuner, that of the oscillator. 
I prefer to have two radio frequency stages ahead of the 

modulator tubes, and these should be coupled by means of small 
inductances such as you have been recommending for short- 
wave converters. -V. A. W. 

Fig. 891 is such a converter. Omit condenser C2 across the 
pickup coil and make this coil small, say about one -third as 
many as on the oscillator tuned winding. 

* * 

Converters and Foreign Stations 
WHAT is the chance of receiving foreign short -wave sta- 

tions with the converters which you have published? I 
have an up -to -date radio receiver with which I can get 

almost every station in the United States and Canada. I under- 
stand that the sensitivity of a short -wave converter depends 
directly on the sensitivity of the broadcast receiver with which 
it is used. -R. B. Y. 

The chance is very good since you have a sensitive receiver. 
There is no assurance, however, of picking up signals from the 
other side of the Atlantic. All that can be said is that many 
have received foreign short -wave stations with these converters. 
It is largely a matter of skill in tuning for the weak stations 
and selecting the proper time for doing the tuning. At some 
time of the day there is no chance whatsoever of picking up 
stations across the Atlantic, but at those times the chance of 
picking up short -wave stations from South America is good. 

* * * 

Coupling Choke Design 
HOW large should a coupling choke be to be effective as 

a 20,000 ohm resistance at a frequency of 1,500 kc, the 
lower frequency limit of the short -wave band? Which is 

preferable, a choke or a resistance for coupling the antenna to 
the first tube in a short -wave converter. -W. A. J. 

The inductance of the choke should be 2.12 millihenries. A 
choke will eliminate to some extent the low frequencies, which 
is somewhat of an advantage, whereas a resistance is equally 
effective at all frequencies. 

* * 
Heaviside Layer Height 

BY what means do they determine the height of the Heavi- 
side layer when that layer is much higher up than any air- 
plane or balloon has ascended, and when they do not even 

know for sure that is exists? Is the whole matter guess - 
work?-S. J. 

Nobody pretends to measure the height of the layer very 
accurately. Neither does anybody claim that the layer is well 
defined within narrow boundaries. However, experimenters 
have discovered phenomena which tend to show that there is a 
layer and that this layer is at an "effective" distance above the 
ground. It is this effective distance which is measured approxi- 
mately. The measurement is based on the supposition that the 
layer acts as a mirror reflecting the waves back to ground. A 
transmitter and a receiver are located on the ground at a known 
distance apart. A signal pulse is sent from the transmitter. 
This pulse is received twice at the receiver, once directly from 
the transmitter and again by reflection from the layer, the time 
elapsed between the reception of these pulses is accurately 
measured. From this time, the known rate of speed of the 
radio wave and the known distance between the transmitter and 
the receiver it is possible to compute the height of the reflecting 
surface above the ground half way between the two stations. 

www.americanradiohistory.com

www.americanradiohistory.com


20 RADIO WORLD February 14, 1931 

PUPILS LEARN Stations Clash 

BETTER BY AIR, 

TESTS REVEAL 
Madison, Wisc. 

Radio as a means of instructing school 
children has scored a victory over its 
human rival in the school room in tests 
conducted in 25 public schools of Wis- 
consin by Prof. H. L. Ewbank, of the 
University of Wisconsin. 

Taught by radio, pupils in the sixth, 
seventh, and eighth grades of the twenty - 
five schools passed with higher marks on 
written tests in current events than those 
in another twenty -five schools on identical 
material taught by teachers in persons. 

Radio also scored in music instruction, 
as evidenced by pupils' progress tests. 
The children were successfully taught 
rhythm, singing, music appreciation, and 
facts about composers and instruments 
by means of radio. 

"The radio program," according to an 
observer quoted by Prof. Ewbank, "ex- 
panded immensely the pupils' interest in 
people and things and events. It brought 
about the fuller reading of newspapers 
and magazines, of investigation into 
books and encyclopedias. 

"It brought about discussions with other 
members of the family and even induced 
them to `listen in' in their own homes 
during the radio hour. Particularly in 
the schools a little distant from the city, 
children repeatedly expressed their appre- 
ciation of these radio programs as a 
means of equalizing educational oppor- 
tunity." 

X -Ray Is Used As Tool 
To Drive Home a Screw 

Palo Alto, Cal. 
Professor Perley Anson Ross, of the 

Physics Department of Leland Stanford, 
Jr., University, has shown in a remark- 
able demonstration conducted here re- 
cently, that it is possible to utilize the 
phenomenon of bombardment with X- 
rays for the purpose of driving wood 
screws. 

The demonstration conclusively proved 
that X -rays have properties rather more 
similar to bullets than the popular wave 
theory encouraged. The screw to be 
driven first is started in the wood with 
an ordinary screwdriver, then the X -ray 
beam is aimed at the head of the screw. 

NEW MUSICAL INSTRUMENT 
Germany. 

Two inventors, one a physicist, and the 
other an electrical engineer, claim to have 
perfected a new type of electrical repro- 
ducing instrument to augment the ranks 
of orchestral musical instruments. The 
name of the new device is the Hellertion, 
and it is inspired by an idea due to Dr. 
Lee DeForest relative to a method where- 
by electrical tones may be altered at 
will by a touch of the finger. The fre- 
quency range is from 16 to 3,000 cicles. 

LICENSE DATES CHANGES 
Washington. 

The Federal Radio Commission has 
recently announced that the expiration 
dates of broadcasting stations are changed 
and will expire on April 30th and October 
30th. The license periods were changed 
to conform to the Commission's recess 

Over Position 
Washington. 

WWL, New Orleans, has requested the 
Federal Radio Commission for permission 
to operate full time on the channel on 
which it is now permitted half time, shar- 
ing with KWKH, Shreveport, La. WWL, 
operated by Loyola University, also re- 
quested authority to increase its power 
from 5,000 to 10,000 watts and to change 
the location of its transmitter. 

Recently W. K. Henderson, owner of 
the Shreveport station, was heard on his 
application for full -time operation on the 
850 kc. channel, seeking to displace WWL 
from its half -time assignment. Examiner 
Elmer W. Pratt recommended that the 
application of KWKH be denied both as 
to full -time operation and the increase 
of power from 10,000 to 30,000 watts. 

WESTINGHOUSE 

BUYS CONCERN 
The electrical supply distributing busi- 

ness of Stanley & Patterson, Inc., whose 
sales amount to more than $5,000,000 
annually in the New York metropolitan 
district, has been purchased by the 
Westinghouse Electric Supply Company, 
distributing subsidiary of the Westing- 
house Electric and Manufacturing Com- 
pany. The company's assets were ac- 
quired for cash. The purchase will be 
confined to the distributing organization 
of Stanley & Patterson. The signal and 
radio manufacturing branches of the 
business are not included in the sale. 
George Patterson, president and principal 
stockholder of Stanley & Patterson, will 
retain control of the company, while a new 
company, the Stanley & Patterson Elec- 
tric Supply Company, will be formed by 
Westinghouse to carry on the wholesale 
business in the metropolitan area. 

JENKINS MOVES TO PASSAIC 
The offices, laboratories and production 

facilities of the Jenkins Television Cor- 
poration, formerly in Jersey City, have 
been moved to Passaic, N. J. Meanwhile, 
a new location is being sought for the 
Jenkins radiovision transmitter, W2XCR. 

A THOUGHT FOR THE WEEK 
ELVA DARLING, graduate of Stan- 
ford University and one of the Pacific 
Coast's best known feminine news- 

paper reporters, recently gave a talk over the 
air for the United Broadcasting Co. in Los 
Angeles. The network included Stations 
KVOS, KORE, KTAB, KBG, KFWB, 
KXA and KMED. Her subject was titled, 
"Does It Pay a Girl to be Good ?" The 
idea of the United crowd is "to parallel the 
activities of the metropolitan dailies" - 
meaning, presumably, the tabloids. Now let's 
see how far the Federal Radio Commission 
will permit Miss Darling to go in her candid 
discussion of the things which the tabloids 
handle so freely and often in such atrocious 
taste. If a man's home is his castle and the 
air belongs to us all and nearly everybody 
has a radio, let us suggest to Velva Darling 
that she watch her step. 

DUOLATERAL CHOKES 
800 -TURN duolateral wound radio fre- 
quency choke coils, Cat. CH -8, at 50c 
each. 

GUARANTY 1CALIU (JUULJ W. 
periods. 143 West 45th Street, New York, N. Y. 

Wiring of Homes 
to Increase Market 

Washington. 
A potential market for the sale of elec- - 

trically operated sets is revealed in a re- 
cent statement of the Electrical division 
of the Department of Commerce to the 
effect that less than one -third of the na- 
tion's total homes is wired. 

In addition to this, new construction 
has added to this total. At the beginning 
of the New Year there were 8,600,000 new 
homes, and of this number the records 
show to date that about 43.6 per cent of 
these are to be wired. The estimates are 
compiled on the basis of sales of electrical 
applijnces, and construction contracts. 
The former is supposed to be a reliable 
indicator of the trend of electrification, 
which was begun in the first instances in 
the more crowded sections in the imme- 
diate service area of the power stations. 

Since 1927 the rate of wiring homes in 
the small communities, and towns, etc. 
has been on the increase, has the 
wiring programme in the resident indus- 
trial sections. The total number of wired 
homes in the United States is estimated 
at 19,721,486, so the potential market for 
the sale of radio receiving equipment, and 
replacements judged by the above, and 
keeping in mind the fact that new con- 
struction is keeping well ahead of the 
number of completely wired homes, means 
that the saturation point in this regard is 
still happily far away. 

Work on Radio City 
To Be Begun in Spring 
Construction work on the group of 

buildings to be known collectively as 
Radio City is to be begun in New York 
in the Spring, announced Hugh S. Robin- 
son, of Robinson & Todd, construction 
engineers supervising the work for John 
D. Rockefeller, Jr. 

The building, as tentatively planned, is 
to be a 65 -story skyscraper. The prop- 
erty on which it is to be built is bounded 
by Forty- eighth and Fifty -first streets, 
and by Fifth and Sixth avenues. The 
lower portions of the building as planned 
at present are to consist of two thirty - 
story groups. The plans as originally 
made called for the commencing of the 
constructional program this month, but 
the inclusion of the new Metropolitan 
Opera House within the plans has neces- 
sitated some delay. 

There was some opposition to this 
move by some of the older subscribers, 
who only recently acquiesced to the pro- 
posed new location of the opera house, 
and the space had been allotted to other 
prospective tenants. The result was that 
the Opera House will be accommodated, 
while the other prospective tenants will 
be taken care of by revised plans. 

Court Opposes Station 
Change Without Hearing 

Washington. 
The Court of Appeals of the District 

of Columbia has ruled that the frequency 
and time assignments of the broadcasting 
stations may not be altered unless the 
parties involved are given a hearing be- 
fore a judicial body. This pronuncement 
is contained in an opinion in which the recent Federal Radio Commission order, proposing the shifting of at least a score of cleared channel stations, was 
voided. 

Among the stations involved in the proposed transfer were WHAS, of Louis- 
ville, Ky., and WHAM, of Rochester, 
N. Y. 
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NAVY'S PART IN 

RADIO IS TOLD 

BY AN OFFICIAL 
Washington. 

In a recent address broadcast over the 
National Broadcasting Company's net- 
work the part played by the United States 
Navy in the development of the art of 
broadcasting was reviewed by the Assis- 
tant Secretary, Ernest Lee Jahncke. 

The Assistant Secretary reminded his 
audience that the early broadcasts from 
the Naval radio station, at Anacostia, an- 
tedated the first broadcast from KDKA, 
of the Westinghouse Company, an in- 
stance being the broadcasting of music 
when President Roosevelt sent the fleet 
around the world in 1907. 

Built First in 1900 

In addition to this the Naval station 
communicated with the amateurs, sending 
data relative to general developments in 
the art, and other matter, and in the in- 
tervening years became one of the out- 
standing stations of the world. 

The Navy Department made the first 
broadcast station installation in 1900. and 
the component parts had to be imported, 
but the interest thus created stimulated 
the development of Apparatus by our 
native manufacturers, the Secretary 
added. 

The success of the early experiments of 
Marconi attracted the attention of the 
Naval Officers, and it was soon shown 
that radio waves would be the ideal means 
of communication with ships at sea. Re- 
verting to the present commercial aspect 
of the art, Mr. Jahncke drew attention to 
the statistics of last year, which show 
that at least $50,000,000 was expended by 
the various sponsors to bring the broad- 
cast programs to their present level. The 
public over the same period spent a grand 
total of $400,000,000 for the purchase of 
receiving equipment. 

America Radiominded 

The American public has become in- 
creasingly radio -minded, he said, and the 
development will have to keep step with 
the increasing demands made upon it. 
The present scope is even beyond the 
imagination of those who founded this 
great institution, he declared. 

Board Seeks to Quash 
Writ ObtainedbyKOMO 

Washington. 
The Federal Radio Commission has 

filed a motion with the Court of Appeals 
of the District of Columbia to dismiss the 
appeal of KOMO, of Seattle, Washington, 
from an order of the Commission that 
denied an application for a construction 
permit. The application was for permis- 
sion to operate on the 970 k.c. channel, 
using 5,000 watts power. This assignment 
was granted to KJR, also of Seattle, op- 
erated by the North Western Broadcast- 
ing System. 

The motion to dismiss asserts the Court 
of Appeals, under the Radio Act of 1927, 
as amended on July 1, 1930, does not have 
jurisdiction to entertain a proposed ap- 
re?l from an order of the Commission 
which denies an application for a con- 
struction permit. The right of appeal 
from decisions of the Radio Commission, 
it is also contended, is statutory and not 
a matter of right. 

Literature Wanted 
Readers desiring radio literature from 

manufacturers and jobbers concerning stand- 
ard parts and accessories, new products and 
new circuits, should send a request for pub- 
lication of their name and address. Send 
request to Literature Editor, RADIO WORLD, 
145 West 45th Street, New York, N. Y. 

Wm. A. J. Frenzel, 34 Wren St., Rochester, 
N. Y. 

Wm. A. Lewis, 19 Willard St.. Hartford, Conn. 
John Dean. 196 Claremont Ave., Jersey City, 

N. J. 
Rev. George E. Poirier, 5 Water St.. Spring - 

vale, Maine. 
L. C. Berg, 112 S. Cass Ave., Westmont, Ill. 
Harold A. Neiswanger, 402 `A" St., Keokuk, 

Iowa. 
N. L. Clark, 2759 Sharon Ave., Dallas, Tex. 
M. Alfaya, Asbury Park Lodge No. 128, Order 

of Elks, Asbury Park, N. J. 
Harry L. Spaulding, Quincy, Mich. 
G. M. Sandberg, 517 55th St., Brooklyn, N. Y. 
Albert A. Snyder, 144 Morris St., Jersey City, 

N. J. 
Robt. M. Stratton, 48 East Main St., Middle- 

town, N. Y. 
Milton Seltzer, 102 Avenue B, Schuylkill Haven, 

Pa. 
A. Stanley Roddick, 83 Walker St., Truro, 

N. S., Canada. 
Clinton C. Whittier, I4 W. Canal St., Pena - 

cook, N. H. 
Carl H. Waltry, Jr., 1355 Albany Ave., Brook- 

lyn, N. Y. 
Gordon H. Ankeney, 3810 7th St., Des Moines, 

Ia. 
C. A. McBeth, Bucyrus, Ohio. 
James L. Brown, 2230 Proctor St., Flint, Mich. 
Russell Wooley, 132x N. Main St., Manasquan, 

N. J. 
Franklin Porter, 526 Blackhawk Blvd., Beloit, 

Wis. 
T. T. Adams, 529 EZ St., Berwick, Pa. 
Carl Jablonsky, Box 54, Cecil P. 0., Pa. 
Clarence Chedell, 920 Kansas City St., Rapid 

City. S. D. 
Teliner Radio Service, 359 Flatbush Ave., 

Brooklyn, N. Y. 
H. B. Kennedy, Spindale, N. C. 
Home Radio Service, 1001 W. Stuart St., Owosso, 

Mich. 
W. A. Copeland, Biltmore Apt., 310, St. Paul, 

Minn. 
Sudney M. Burk, 4917 Greene St., Philadel- phia, Pa. 
F. H. Wilson, Box 23, Kaleva, Mich. 
Geo. G. Kirkland, 515 W. Main St., Decatur, 

Ill. 
William Prestley, 5636 Wabash Ave., Chicago, 

III. 
Alex McLaren, 5160 Linwood Dr., Loughlin Park, Hollywood, Calif. 
Vernon Steckel, 3149 Maple Leaf Ave., Pleas- ant Ridge, Cincinnati, Ohio. 
John M. Kaar, 1312 Parkinson Ave., Palo Alto, 

Calif. 
Arthur C. Wright, Collins, Ont., Can. 
E. C. Kirk, 3028 W. Walton, Spokane, Wash. 
Guy Manning, Box 304, R. 9, Sta. K, Cincin- nati, Ohio. 
Closson's Radio Service, 4034 Shelmire St., May- fair, Philadelphia, Pa. 
Geo. G. Moyer, 2002 Noble St., Swissvale, Pa. Hugh Brown, 8387 American, Detroit, Mich. 
C. J. Smith, P. O. Box 38, Bozeman, Mont. 
Lewis Allon, 63 W. Main St., Amsterdam, N. Y. Dr. M. Carlton Vaughan, 506 W. Utica St., Buf- falo, N. Y. 

WHITEMAN ON AIR WEEKLY 
The famed "King of Jazz," Paul White- 

man, and his orchestra will be heard, 8.30 
to 9 p.m., Eastern Standard Time, over 
the National Broadcasting System net- 
work. The program will originate from 
Chicago (7.30 to 8 p.m., C.S.T.) and will 
be a weekly feature during the same half 
hour. The Allied Quality Paint Group is 
sponsor. 

WORTH THINKING OVER 
HREE years ago technical radio books 
were a drug on the market. Some 
wholesale book concerns threw them 

out of stock. Folks who were smart but 
not smart enough said that the market for 
radio books had sunk, never to rise again. 
Then something happened. As the science 
and art of radio became of fixed value and 
men learned how to write for those who 
seek technical knowledge in the printed 
page, the demand for radio books began to 
grow. In 1929 and 1930 snore radio books 
were sold than in all the preceding years. 
And the demand keeps up. So Bernard 
Shaw was right when he said that you never 
can tell. 

Art Advances Fast, 
Saltzman Declares 

Washington. 
Charles McK. Saltzman, Chairman of 

the Federal Radio Commission, said the 
progress of radio has been continuous 
despite business conditions. 

The general tt'end of administrative 
policy in the radio field has lent a dis- 
tinctively improved tone to the quality 
of programs both from the technical as 
well as the practical utilitarian viewpoint, 
he remarked. 

The improved service in the broadcast- 
ing field has attracted a larger audience 
of listeners, and the effect is beginning 
to be reflected in the upswing of sales 
of new receivers, he remarked, and the 
installation of new equipment by the 
broadcasting stations. 

Radio was an intangible thing only ten 
years ago, when KDKA broadcast the 
election returns of the Harding -Cox 
Presidential campaign. In the interval the 
radio art has established itself as part 
and parcel of the nation's fabric, he 
added. With the estimated number of 
receivers in use totaling 14,000,000 and 
the turnover in business being of the 
order of $1,000,000,000 the radio activities 
are truly a factor of the world's com- 
merce. 

16 Applicants Lose 
New Station Pleas 

Washington. 
The Federal Radio Commission has re- 

cently denied petitions for sixteen new 
stations, due principally to failure of pe- 
titioners to appear or to request re -hear- 
ing. Eight other applicants were denied 
license modificatiohs. There were four 
broadcast applications granted, as follows: 

WRBI- Tifton, Ga. Permission to in- 
stall new equipment and increase power 
from 20 to 100 watts. 

WSOC- Gastonia, N. C. Ownership 
transferred to WSOC, Inc. 

KDKA -East Pittsburgh, Pa. Granted 
permission to add two more tubes to the 
last radio stage, so that full output of 
50 kw may be had. 

KFPW -Fort Smith, Ark. Granted 
permission to broadcast a test program 
for the purpose of checking frequency 
with the radio inspector. 

In addition there were twenty commer- 
cial applications granted, these being 
shared by Press Wireless, Inc. and West- ern Radio Telegraph Co. 

Seth Parker Preferred 
to Heifetz By "Horde" 

The National Broadcasting Company 
sent out for publication the following: 

"Music critics have hailed Jascha Hei- fetz as a superb violinist but he is just 
a 'pesky fiddler' to a horde of radio lis- 
teners, according to letters recently re- 
ceived by NBC. The letters -even peti- 
tions from isolated communities -poured 
in after Heifetz made his radio debut 
over an NBC network. 

"It was not that the listeners disliked 
the 'pesky fiddler,' but that he usurped 
some of the time customarily given to the broadcast, Sunday at Seth Parker's. 

" 'You did a great thing in bringing 
Heifetz to us but not on Seth Parker's 
time,' a Texan wrote. He (Seth) is preaching an old- fashioned gospel and 
America is listening.' 

" 'We get violin music all week, but there is only one Seth Parke program,' 
complained a Sacramento, Calif., listener." 
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(I) -Write in the 
frequencies. 

(2) -Write in the 
call letters. 

(3) -Hub takes 1/4- 

inch shaft. 
(4) -Knob operates 

vernier for hair- 
splitting adjust- 
ment. 20 to I 

i 

ULTR/i vGRnisR 
TUNING CONTROL 
The dial, shown full size (4 -inch diameter), 

has a beautiful dull silver finish. 

Order Cat. REL @ 88c 

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

SUBSCRIBERS! ek etiat 

Your Wrapper 
Please look at the subscription date stamped on your last wrapper, and if that date 

indicates that your subscription is about to expire, please send remittance to cover 
your renewal. Please give our subscription department two weeks to make changes 
in expiration dates, street addresses, etc. 

In this way you will get your copies without interruption, and keep your file 
complete. 

SUBSCRIPTION DEPARTMENT 
RADIO WORLD, 145 West 45th St., N. Y. City 

NEW DRAKE'S ENCYCLOPEDIA 
IAN Alphabetical Headings from A- 

battery to Zero Beat; 1,025 Illustrations, 
1120 Pages, 240 Combinations for Receiver 
Layouts. Price, $6.00. Radio World, 145 
W. 45th St., N. Y C 

ERLA- DYNAMIC CHASSIS, WEST- 
INGHOUSE RECTIFIER. Sensitive and 
efficient dynamic speaker chassis. List 
price, $25; our net price, 512.50. Guaranty 
Radio Goods Co., 143 W. 45th St., New 
York. 

BRACH RELAY 
ONLY 99e 

List price, 114.51 

Connect relays cable plug to 
105 -125 volt AC line. Connect 
n eliminator cable plug to re- 
lay socket so marked; connect 
trickle or other charger's plug 
to relay socket no marked; con- 
nect one side of A hattery to 
binding post. other side to A 
set. Then turning on your 
set turns on B eliminator and 
turns off charger. turning off 
set turns on charger and turns 
off It eliminator. 

GUARANTY RADIO GOODS CO. 
143 West 45th Street 

New York City -Just E. of B'way 

Horn Unit $1.95 

Fidelity Unit, Cat., F DU, 

The Fidelity unit Is pre- 
eminent for horn type 
speakers surh as es- 
ponentll horns. The 
feintent word from 
"whispering tenor" or 
the tumultuous shout of 
the crowd or highest 
crescendo of the band is 
brought out clearly. dis- 
tinctly. Stands up to 
t50 volta without filtering. 

Works right out of 
Your let's power tube, 
or tubes requiring no 
extra voltage source. 
Standard size nozr1e and 
thread. Works great from 
AC set. battery set or 
any other set. push -pull 

or otherwise. The muss le full nickel finish. highest 
polish. 

Thl, unit ras be used in a portable without any born 
amebae and will give loud reproduction. 

tnaur i at FUC. with 5o -inch tipped cord; weight. 114, 

lbs.; size. 2% -inch diameter, 2% -inch height. (This is 
the large size) Price il.AS 

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

Three 0.1 mfd. in One Case 
Three Supertone 

non -inductive fixed 
condensers of 0.1 mfd. 
each, (250 v.) in 

steel case, provided 
with a 6/32 mounting 
screw. built in. The 
black lead is common 
to the three condens- 
ers, the three red 
leads are the other 
sides of the respective 

capacities. Size, 1!i" square by 75" wide. Order 
Cat. SUP -31, list price, $1.00: net price, 57c. 

GUARANTY RADIO GOODS CO. 
143 West 45th St., 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 - LACELASTICS -a rubber anchored 
elastic shoe lace. Shoes slip on, no bows or tieing. 
Send 25c for sample and 100% agent's proposition. 
Sells on sight, greatest improvement since the 
rubber heel. The Columbia Print, 145 West 45th 
Street, New York City. 

Hi -Q 31 FOR SALE. F. L. Hanson, Ilion, N. Y. 

RESISTANCES, CONDENSERS, TRANSFORM- 
ERS, CHOKE -COILS, etc. Write for sensational 
low price list. Bronx Wholesale Radio Company, 

7 West Tremont Avenue, New York. 

CONSTRUCTIONAL DATA -30 henry choke 50c; 
laminations in stock. Radio Power, 1028 Forest 
Road, Schenectady, N. Y. 

"MATHEMATICS OF RADIO. " -A great belt 
to everybody interested in radio. $2 postpaid 
Radio World, 145 W. 45th St., N. Y. City. 

FILAMENT TRANSFORMERS -fix, P/3, 5 volt, 
$1.00; 2''/ volt, S'' /: amp., $1.10; 71,4 volt, 3 amp., 
$1.25. C. T. secondaries, primary 110 volt. Write 
I.. Waterman, 2140 Kirby West, Detroit, Mich. 

NATIONAL MB29 TUNER, wired, walnut 
nakelite panel, 4 screen grid tube shields. 
Twenty -five dollars. J. Mittchell, Box 311, 
Durham, N. C. 

BARGAINS in first -class, highest grade mer- 
chandise. B -B -L phonograph pick -up, theatre 
type, suitable for home with vol. control, $6.57; 
phono -link pick -up with vol. control and adapter, 
$3.32; steel cabinet for HB Compact, $3.00; four - 

gang .00035 mfd. with trimmers built in, $1.95; 
00025 mfd. Duhilier grid condenser with dips 
18e. P. Cohen, Room 1214. at 143 West 45th 
ctreet. N. Y. City. 

HORN UNIT, $1.95 -This is the Fidelity Unit and 
has stood the test of time. Guaranty Radio Goods 
Co.. 143 W. 45th St., New York. 

MAJESTIC, RADIOLA, etc. Drum Dial Cable 
by foot or mile. Service men's test prods, 
Soc, 75c, $1.00. Blan, the Radio Man, Inc., 89 
Cortlandt St., New York. 

SALESMEN WANTED. 87 MILES ON 1 GAL- 
LON OF GAS ? -Startling Vapor Gas Saver. All 
Autos, Motorcycles. 1 Free. Critchlow, 3360 -A, 
Wheaton, M. 

H.F.L. MASTERTONE. List $195. Sell $85. 
World's finest radio. W. J. Reed, Aurora, M. 

GOOD VOLUME, 4 tube, loop Auto Radio blue 
print 50e. Parts cost $12 complete. Write me. 
C. C. Burge (Radio Engineer), 301 E. Park Blvd., 
Villa Park. Ill. 

"A B C OF TELEVISION" by Yates -A compre 
hensive book on the subject that is attracting 
attention of radioists and scientists all over the 
world. $3.00. postpaid. Radio World, 145 West 
45th St., N. Y. City. 
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A WIDE CHOICE 
OF PARTS 

UNSHIELDED BROADCAST COILS 
ON 3" DIAMETER BAKELITE 

(Cat. SGT -5) -Three circuit tuned for 0005 mfd. 
condenser, for use where the untuned high impedance 
primary ie in the plate circuit of a screen grid tube. 
The tuned secondary may be connected to any type 
tube 8 .80 

(Cat. SOT -8) -Same as above, only for .00035 mid. 
condenser .80 

(Cat. 5 -HT)- Special three-circuit tuner for .0005 mfd. 
tuned primary in plate circuit of a screen grid 
tuba; untuned secondary .88 

(Cat. 3 -HT) -Same as Cat. 5 -HT, except that it L 
for 00035 mid. tuning .115 

(Cat. T- 51- Standard 3- eireuit tuner for .0005 mid , 

where primary is for any type of tube other than 
plate circuit of screen grid tube .80 

(Cat. 1-31 -Same as T -6. except for .00035 mfd , 

condenser instead of for .0005 .80 
(Cat. 2 -R5) -Radio frequency transformer for .0005 

mid condenser where high impedance untuned 

and a condary is tuned by .0005 mfd 
en grid tube, 

.80 
(Cat. 2 -R3) -Same u 2 -R5, except that it L for 

.00035 mid. tuning .80 
(Cat. 5 -TP) -Radio frequency transformer for use 

. where primary is tuned and placed in plate circuit 
of screen grid tube, while secondary is not tuned. 
For 0005 mid. .55 

(Cat. 3 -TP) -Same as Cat. 5 -TP, except that It U 
for 00035 mfd. tuning .55 

(Cat. RF -5) -Radio frequency transformer for .0005 
mid. tuning, where untuned primary is in plate 
circuit of any type tube except screen grid. Useful 
oleo as antenna coupler .55 

(Cat. RF -9) -Same as Cat. RF -6, except that it L 
for .00035 mfd. tuning .55 

RADIO FREQUENCY CHOKES 
(Cat. 50- MLH) -A radio frequency choke coil for 

filtration in broadcast use, as in screen or plate 
leads, particularly detector plate, or in the output 
(plate circuit) of a short -wave converter. Mounting 
bracket supplied. Not shielded .47 

(Cat. QML) -A radio frequency choke for short-wave 
work only. Inductance, i4 millihenry. Wound on 
%" diameter bakelite rod, with connecting lugs at 
end, and mounting bracket .47 

FILTER AND BY -PASS CONDENSERS 
(Cat. HV -1)- Compact 1 mfd filter condenser. for use 

in filter section of any B supply intended to work 
' 245 tubes, single or push -pull, and rest of tubes 

in receiver 81. 
(Cat. HV -2) -Compact 2 mfd condenser for 245 B81.50 

2.50 supply 
(Cat. AVX- 8)- Compact 8 mid. Aerovox dry elec- 

trolytic condenser with mounting bracket. for 245 
B supply 1.47 

(Cat. LV -1) -1 mfd. low -voltage condenser for by- 
passing. 200 v. DC rating .50 

(Cat. LV -2) -2 mid. low- voltage condenser for by- 
passing. 200 v. DC rating 1.00 

(Cat. LV -4) -4 mfd. low -voltage condenser for by- 
passing. 200 y. DC rating 2.00 

(Cat. SDP -31) -Three 0.1 mfd. bypass condensers 
in one compact case. 200 v. DC rating .57 

KNOBS AND DIALS 
(Cat. BNB -2) -2 -inch diameter moulded bakelite 

black knob, no pointer; W' shaft .18 
(Cat. KNB -15) -11/2" diameter moulded bakelite 

black knob. no pointer; 14" shaft .18 
(Cat. KNW -15) -11/2" diameter moulded bakelite 

walnut knob, with pointer; W' shaft .18 
(Cat. MCD) -Marco vernier dial; moulded bakelite; 

black; pilot light window .80 
(Cat. 

type HT with maodernisticlescutcheon, color wheel 
(rainbow feature) 3.13 

(Cat. NAT -O)- National velvet vernier fiat type dial, 
for use when tuning condenser shaft is at right 
angles to the front panel; modernistic dial; single 
color projection 2.05 

(Cat. 
uldedTbekellite circular 

NAT-YEW-National 
Idiale1variablevernier do levurre 

6 -1 to 20 -1; reads 0- 100 -0; with dial light and 
bracket 1.70 

BLUEPRINTS 
(Cat. BP- 3A)- Blueprint of three -tube Supertone 

short-wave converter. using 227 tubes; filament 
transformer external; coil winding data, list of 
parts, schematic diagram included .25 

(Cat. BP- DLC)- Blueprint of DeLuxe short wave 
converter, using two National VBD dials, two Ham - 

marlund SFL .0005, precision plug -in coils .25 
(Cat. BP-33)-Blueprint of the HB -33, seven -tube 

screen -grid battery set, using 222e for RF, push - 
pull 171A output .25 

(CAC screen-grid grid) set. 245ofpeuh -pull output; screen- 
grid 

(CtBP.SCID- 
4)- BlueDrint 

of 4 -tube battery Dia- 
mond of the Air, one stage RF 222, regenerative 
detector. two transformer audio .25 

( 
Cat. 

ond.P Extra tube to push -pulls outputy 
Dia- 

mond. 
112A or 171A .25 

(CAC 
operation, 

DB ) 

screen-grid grid 
of 
RF; 

4-tube 
no B 

Diamond, 
supply, 

for 
as 

180 -volt B eliminator Is to be used .25 
(Cat. BP- UNB)- Blueprint of 4 -tube Universal, with 

222 RF; battery operation .25 

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

Enclosed please find $ for which please 
hip at once the following: 

SOT -5 @ 90a LV-4 @ 2.00 
SOT -3 @ 90e SUP -31 @ 5 u 
5 -HT @ 95e KNB -2 18e 
3 -HT @ 95e KhB -15 I60 
T -5 @ 80e KNW -15 @ lee 
T -3 @ 80e MCD @ 60e 
2 -R5 @ 60e NAT -H @ 3.13 
2 -R3 @ 60e NAT -O @ 2.05 
5 -TP @ 55e NAT -VBD @ 1.70 
9 -TP @ 55e BP -3A ® 25e 
AF -5 @ 55e BP-DLC @ 250 
RF -3 @ 55o BP -33 @ 25e 
50 -MLH (D 47c BP -44 @ 25e 
QML @ 47e RP -SDG4 @ 25e 
HV -1 @ 1.50 BP-PPBD @ 25e 
HV -2 @ 2.50 BP -DBX @ 25e 
AVX-8 

Ca 1.50 
BP -UNS @ 25e 

LV -2 @ L00 Mail items C. O. D. 

Name 

Address 

(.1t] 

1 1 5 DIAGRAMS 
FREE! 

115 Circuit Diagrams of Commercial Receivers and 
Power Supplies supplementing the diagrams in John F. 
Rider's "Trouble Shooter's Manual." These schematic 
diagrams of factory-made receivers, giving the manu- 
facturer's name and model number on each diagram, in- 
clude the MOST IMPORTANT SCREEN GRID RE- 
CEIVERS. 
The 115 diagrams, each in black and white. on sheets 
8'Fa z 11 inches, punched with three standard holes for 
loose -leaf binding, constitute a supplement that must be 
obtained by all possessors of "Trouble Shooter'a Manual," 
to make the manual complete. We guarantee no duplica- 
tion of the diagrams that appear in the "Manual." 
Circuits include Bosch 54 D. C. screen grid; Balkite 
Model F, Crosley 20, 21, 22 screen grid; Eveready series 
50 screen grid; Erie 224 A. C. screen grid; Peerless 
Electrostatic series; Philco 76 screen gtid. 
Subscribe for Radio World for 16 weeks at the regular 
subscription rate of $2.00, and have these diagrams de- 
livered to you FREE! 

Present subscribers may take advantage of this 
offer. Please put a cross here to expedite 
extending your expiration date. 

Radio World, 145 West 45th St., N. Y. C. 

HAYDEN'S 
DANDY MIDGET 

All parts, com- 
plete, as specified 
by Herbert E. 
Hayden, including 

tubes)cabinet 
(less $22.46 

Guaranty Radio Goods Co. 
143 West 45th Street 

New York, N. Y. 

RADIO WORLD 
and "RADIO NEWS" 

ONEHYEAR @ $7.00 
You can obtain the two leading radio 

technical magazines that cater to experi- 
menters, service men and students, the 
first and only national radio weekly and 
the leading monthly, for one year each, 
at a saving of $1.50. The regular mail 
subscription rate for Radio World for one 
year, a new and fascinating copy each 
week for 52 weeks, is $6.00. Send in $1.00 
extra, get "Radio- News" also for a year - 
a new issue each month for twelve 
months. Total, 64 issues for $7.00. 

If renewing Radio World subscrip- 
tion, put cross in square. 
RADIO WORLD. 145 West 45th Street, New York, N. Y. 

Set of SOCKET 
WRENCHES FREE 

FOR turning nuts down or 
up there is nothing as effi- 
cient and handy as a socket 

wrench. Here is a set of three 
wrenches for hexagonal nuts, 
enabling use with 5/32, 8/32, 1/32 
and 10:32 nuts. Fit the nut into 
the proper socket and turn down 
or up. The three different else 
sockets, one size an eaeb 
wrench, enables use of three 
different outside diameters of 
nuts, but at least ten different 
sizes of threads. Send $1.88 
for eight weeks subscription for 
RADIO WORLD and get this 
set of three wrenches FREE! 

RADIO WORLD, 145 W. 45th St., New York, N.Y 
Enclosed $1.00 for 8 weeks. Send wrenches. 

Name 

Address 

City State 

POLK'S'REFERENCE BOOK 
and Mailing List Catalog 
Gives counts and prices on over 8.000 
different dines of business. No matter 
what your business. in this book you 
will find the number of your prospec- 
tive customers listed. 
Valuable information is also given as to 
how you can use the malls to secure 
orders and Inquiries for your products 
or services. 

` write for Your FREE Cony 
R. L. POLK & CO., Detroit, Mich. 

Largest City Directory Publishers In the World 
Mailing List Compilers -Business Statistics 

Producers of Direct Mali Adverlislag 

DEALERS and SERVICE MEN L 

STANDARDIZE ON 

11111 METALLIZf D 

RESISTORS 
11111 

Far Permanent Replacement -Accurate -Guaranteed 
Write for descriptive catalogue "W" 

LYNCH MFG. CO., INC., 1775 Broadway, New `rem 

Short -Wave 

Converter Series 
In the November 8th issue of RADIO 

WORLD there began a remarkable series 
of articles dealing with the construction 
of short -wave converters that really do 
work, and that work well. Besides, the 
cost of parts is low. One model, 30 to 
110 meters, no plug -in coils, may be 
built of parts costing less than $5, for 
battery operation, or for AC with extra 
filament transformer external, while an- 
other model, 10 -200 meters, two plug -in 
coils, using somewhat superior parts, fila- 
ment transformer built -in, can be made 
up by you for less than $10. Surely 
these are prices within the reach of all. 

Low price and high achievement go 
hand in hand in these designs by Herman 
Bernard. 

The series ran in the November 8th, 
15th, 22nd and 29th, and December 6th, 
13th, and 20th issues. Send $1 and we will 
forward these seven issues and a blue- 
print of the AC $5 model. 

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

Enclosed please find $1.00 for which send me 
the November 8th, 15th, 22nd and 29th, and 
Dec. 6th, 13th and 20th issues, containing the 
series of articles on short -wave converters of ex- 
tremely low price, and a blueprint of the AC $5 
model. 

Name 

Address 

City State 

FIDELITY HORN UNIT -Stands up to 
450 volts without filtering. Can be used 
in the portable without horn attached. 
Price. 52.25. Guaranty Radio Goods Co_ 

Cross hero if extending existing subscription I 
143 W. 45th St., New York. 
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High -Grade Parts of Great Utility 
FILTER CONDENSERS 

Flechtheim filter condensers for circuits 
using 245 output tubes, singly or in push - 
pull, or other circuits using lesser B volt- 
age. Illustration is actual size. Capacities 
are 1 mfd. and 2 mid. Continuous working 
voltage, 800 volts DC, 400 volts AC root 
mean square. Tested at 1,000 volts DC. 
Breakdown voltage 1,500 volts DC. Equipped 
with mounting feet. 

Two condensers of 1 mid. sent free with 
each 6 months' subscription at $3.00. Order 
PR- HVD -1. 

One condenser of 2 mfd. free with 6 
months' subscription at $3.00. (26 issues). 
Order PR- HVS -2. 

HAMMARLUND 100 MMFD. 
EQUALIZERS 

Your Choice of NINE Meters! 
To do your radio work properly you need me- 

ters. Here is your opportunity to get them at no 
extra cost. See the list of nine meters below. 
Heretofore we have offered the choice of any one 
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 first time you are permitted to obtain 
any one or more or all of these meters free, by 
sending in $1 for 8- weeks' subscription, entitling 
you to one meter; $2 for 16 weeks, entitling you 
to two meters; $3 for 26 weeks, $6 for 52 weeks, 
entitling you to six meters. Return coupon with 
remittance, and check off desired meters in 
squares below. 

SOLDERING IRON 

Works on 110 -120 volts, AC or DC; power, 50 
watts. A serviceable iron, with copper tip, S ft. 
cable and male plug. Send $1.50 for 13 weeks' 
subscription for Radio World and get these free) 
Please state if you are renewing existing sub- 
scription. Order PR -SO. 

AMER -TRAN AUDIO 
First stage, de luxe (illus- 

trated), primary, in detec- 
tor circuit, has 200 henrys 
inductance at 1 milliam 
pere; turns rotio, 1 -to -3. 
Order PR -AMDL, free with 
1I4 years' subscription at 
regular rate 

Push -pull input trans- 
former, turns ratio, 1 -to- 
2 %; single primary; two 
separate windings for sec- 
ondary. Order PR -AMPP, 
free with 2% years' sub- 
scription @ $15.00. 

These audio transformers are recognized as 
being predominant. They afford tone realism 
unexcelled and deliver fully adequate volume. You 
can never go wrong with Amertrans. And 
remember that RADIO WORLD circuits show 
how best to use these transformers. Read RADIO 
WORLD weekly. 

THREE -GANG SCOVILL .0005 MFD. WITH BRASS PLATES 
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One of the best three -gang condensers made. Platea, utterly rigid and expertly aligned, 
are of brass. the most expensive metal used 
for this purpose. Capacity of each section. 
.0005 mfd. Shaft, diameter of genuine 
steel. protrudes at both ends. For di- 
ameter dial use at extension shaft (Cat. 
XS -4 @ 12e extra). Trimming condensers 
not built in, but mounting holes are pro- vided for them. Condenser should be mount- 
ed on narrow side for drum dial operation. 
Rotor tension adjusters are built in. Frame 
is steel. Total shaft length 
overall 8 %" total frame width 
overall, 4W'. Order PR -3G, A 

eOfree with 28 weeks' subscrip- 
tion @ 

The most precise and rugged equalizing condenser 
made, with 20 mmfd. minimum and 100 mmfd. 
maximum, for equalizing the capacity where gang 
condensers are used that are not provided with 

built -in trimmers. Turning the screw alters the 
position of the moving plate, hence the capacity. 
Cross - section reveals special threaded brass bushing 
into which screw turns, hence you can not strip 
the thread. If you turn the screwdriver down with 

accidental excess of force the screw simply stops, 
no injury results, as this special equalizer does not 
rely on the delicate thread in bakelite. The screw 
receptacle is strong brass. Useful in all circuits 
where trimming capacity of 100 mfd. or less is spe- 
cified. Maximum capacity stamped on the condenser. 
Order PR -EQ -100, and three condensers will be 
shipped; subscription, three months @ $1.50 regular 
rate. 

BOOKS THAT BUILD UP YOUR RADIO KNOWLEDGE 
TWO GREAT STANDBYS 

"Principles of Radio Communica- "Elements of Radio Communica- 
tion." by Prof. John H. Morecroft, tion," written in plain language, re- 
second edition. Prof. Morecroft, of quiring little foundation knowledge of the Electrical Engineering Department radio, is another fine Morecroft book. of Columbia University and past 
Enresident of the Institute of Radio The book is a complete course on 

globera, Is a noted authority. Prior the elements of radio, containing much 
electrical and mathematical knowledge material never before published. 226 
required. 1.001 pages and 831 illus- pages, 170 illustrations and a a m- 
tratlons. Cloth- bound. Order PR- plete index. Cloth bound. This is 
MPRN, free with subscription for 1 one book you must have in your 
year and 34 weeks (86 issues) library. Order PR- MELEM, free 
@ $10.00 with 28 weeks' subscription @ $3.00 

PLEASE USE THIS COUPON 

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

I hereby take advantage of your extra -special premium offers and subscribe 
dr RAD1O WORLD for the number of weeks specified in the list below. 

Please send indicated premium. My remittance of $ is enclosed. 

PR-HVD-1 (26 wka., $3.00) 
PR-HVS-2 (26 wka., $3.00) 
PR-AMDL (1;4 yrs., $9.00) 
PR-AMPP (21/2 yrs., $15.00) 
PR-EQ-100 (3 mas., $1.50) 
(Three condensera supplied.) 

PR-APAM (1 yr., $6.00) 
PR-ABSH (26 wks., $3.00) 
PR-FOR (16 wks., $2.00) 
PR-PRRH (26 wks., $3.00) 
PR-PTS (13 wks., $1.50) 
PR-MPRN (1 yr., 34 wka., $10) 
PR-MELEM (28 Mrs.. $3.00) 
P11-3G (26 wks., 3.00) 

NAME 

ADDRESS 

PR- 326 -0 -8 Voltmeter D.C. 
PR- 327 -0 -50 Voltmeter D.C. 
PR- 23-6-Volt Charge Tester D.C. 
PR- 338 -0 -10 Amperes D.C. 
PR- 325 -0 -25 Milliamperes D.C. 
PR- 350 -0 -50 Milliamperes D.C. 
PR- 390 -0 -100 Milliamperes D.C. 
PR- 399 -0.300 Milliamperes D.C. 
PR- 394 -0 -400 Milliamperes D.C. 

One for $1, 8 who. Two for $2. 16 wks. 
hree for $3, 26 wka. SIX for $6, 52 wks.] 

State here how many meters 
PR -SO (13 wka., $1.50) 

CITY STATE 

E Put cross here if renewing an existing RADIO 
WORLD subscription, as this facilitates speedy service. 

BOOKS BY 
J. F. RIDER 

"Practical Radio 
Repairing Hints," 
by John F. Rider. 
just published. A 
handbook for the 
radio worker. No 
theory. No formu- 
lae. Explanations 
of the modern ra- 
dio systems, au- 
tomatic volume 
control circuits, 
new forms of volt- 
age distribution - 
automobile radio 
sets, public ad- 
dress systems, 
etc. Order 
PR - PRRH, free 
with 26 weeks' 
subscription Co $3. 

"Practical Test- 
ing Systems," the 
first complete col- 
lection of accurate 
and practical test- 
ing circuits of 
interest to the 
service man, pro- fessional set 
builder and ex- 
perimenter. Order 
PR -PTS, free with 
3 -month subscrip- 
tion @ $1.50. 

AUDIO POWER AMPLIFIERS 
An understanding of audio amplifiers of all types, and of the 

use of tubes In audio channels, is prequlalte today, when audio 
amplification is to the fore in radio, in public address systems 
and in the talkies. 

"Audio Power Amplifiers" te the first and only book on the 
important subject. The authors are J. E. Anderson, MA., former 
instructor in physics, University of Wisconsin. former Western 
Electric engineer, and for the last three years technical editor of 
"Radio World"; Herman Bernard, LLB., managing editor of 
"Radio World." The book begins with an elementary exposition 
of the historical 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 circuit laws. 
including Ohm's laws and Kirchhoff's laws. The determination 
of resistance values to produce required voltages is carefully 
expounded. All types of power amplifiers are used as examples: 
AC, DC. battery operated and composite. But the book treats 
of AC power amplifiers most generously, due to the superior 
importance of such power amplifiers commercially. Tube charac- 
teristic tables and curves profusely included. Cloth cover, 193 
pages. Only a few copies are left. Order Cat. PR -APAM with 
one year's subscription (52 issues) @ $6.00 

THE SUPERHETERODYNE 
This is a new volume by Anderson and Bernard dealing with 

the principles and practice of the Superheterodyne method of 
reeeivl 1 t explains the function of the Oscillator, the modula- 
tor, the nre- modulator selector, and the intermediate frequency 
amplifier. Td wnia ins the cause of repeat points and gives methods 
Rt. arol l nr them or minimizing their effect. It expounds the el,. ire sd'anta ces and disadvantages of high and low inter- 

etr^r fr 'mice, and shows thé effect of selectivity on the qu,'ity. 
It illrstrates various forms or iscillators and tells of the 

adrantagr: of each. Different woes rf modulators and pick - up 
systems are exni ̂ ?nejl and theti nt es stated, D'Rerert 
methods of coupllex in the lntermeolate frequency 9Xmp)tner are 
shown. Order PR -ARSA, free with 8 months' subffiptton t2; 
issues) of $3.00 

FOOTHOLD ON RADIO 
In simple En clish that apv roe zen understand. the technical 

side of radio is pree'ented by A' ^rson and Bernard in their book, 
"Foothold on Rediti' An one who can read English can under- 
stand this book. It is untended for the sheer novice. The 
treatment is non- ma,themafical. Order PR -FOR free with 16 
weeks' subscription i $2.00 
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