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HESE three meter

analyzers are equip-
ped - with a practical
selector switch for
checking all parts of
the tube circuits by
connecting to the set
sockets. Selection for
testing voltages of
plate, grid, cathode and
screen-grid is done
quickly and accurately.
Plate current, filament
volts, also line and
power supply volts are
measured. The grid
swing test for tubes is
used. Just push one
button for screen-grid
and another button for
other tubes. Makes
testing of all type tubes
simple and thorough.
A 4% volt grid battery
is furnished. The bat-
tery is used for the
grid test and also con-
tinuity testing of trans-
formers, chokes, etc.

100,000 ohms.

Complete.
radio set analyzing. Size 1034x3%5x8.

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
ONE YEAR >

an obtain the two leading radlo technical magazines
510;1. ccater to experimenters, service men and stud%nts.
the first and only natlonal radic weekly and the lea "t‘\g
montily, for one year each, at a saving of $1.50. The
regular mail subscription rate for Radie World for one
year, a new and fascinating copy each 'fveak for 52 'v;voellu.
is $6.00. Send in $1.00 extra, get ““Radio News' alsa
for a year—a new lssue each month. for twelve months.
Total, 64 issues for $7.00.
RADIO WORLD, 145 West 45th Street. New York. N. Y.

“RADIO TROUBLE SHOOTING,“ E.
R. Haan. 328 pages, 300 illustrations, $3

Guaranty Radio Goods Co., 143 W. 45th ‘

St., New York.

No. 700—$25.00 List Price.
,

The No.

Set Testing Reduced to Simplicity

With these New
‘ K/M Analyzers

Neo. 700

Capacity and resistance charts are furnished showing
vse of instruments for testing condensers, also measuring resistances up to
The eight scale readings of the meters may be used separately
with the jack terminals provided. The scale readings are 0-60-300-600 D. C.
volts, 0-10-140-700 A. C. volts and 0-20-100 milliamperes.
D. C. filament voltages are accurately measured on the one meter.

Housed in a strong case with leatherette covering. Attractive.
Fills every need for the expert serviceman or the beginner for

Both A. C. and

Compact.

$15.00 Net to Dealer.

600 contains the same

equipment as No. 700. The carrying

B case is larger with leatherette cover-

mg and equipped with lock. Room is
provided for carryving tubes, tools and

supplies. The

test equipment and

panel is in a removable tray in the top

of the case.

The tray equipment may

be used separately as a complete test

panel for

shop purposes. Size

1412x7x7%5.

1
|
f
|
|
|

|

No. 600-—330.00 List Price

$18.00 Net to Dealer

Readrite Meter Works, 12 College Ave., Bluffton, Qhio

F R E E

Works on 110-120 volts, AC or DC; power

50 watts. A serviceable iron, with copper
tip, 5 ft. cable and male plug. Send $1.50
for 13 weeks’ subscription for Radio World
and get these {ree! Please state if you are
renewing existing subscription.

RADIO WORLD

145 West 45th St. N. Y. City

wwWwW americanradiohictory com

OLO Engineering Laboratories

will announce in the next issue

their All-Wave {our-tube re-
ceiver with built-in speaker and
walnut cabinet. The size is 7" x 10"
x 15”. The price will be at least
4 less than any other all-wave re-
ceiver on the market. The quality
and performance will be up to the
Polo Standard. This is a proposi-
tion that will be especially interest-
ing to dealers.

OTHER POLO PRODUCTS

De Luxe All-Wave converter with built-
in power supply:

Modernistic dial, ete............. .. $31.00
Modernistic cabinet to match....... 5.60
Bernard Short-Wave Tuner........ 39.60
Polo 245 Power Transformer..... .. 8.50
Polo Filament Transformer....... .. 2.40

Engineer’s drawing supplied free of charge with
ordet for parts. We supply all parts required
for building the kits.

Polo Engineering Laboratories
125 WEST 45TH STREET NEW YORK, N. Y.
Telephone: BRyant 9-8093
Our Entire Line on Exhibition at Qur Office

METALLIZED RESISTORS

PLAIN ENDS

1.0 meg. and 2.0 meg.

PIGTAIL ENDS

.02 meg. (20,000 ohms) .5 meg. (500,000 ohms)
.05 meg. (50,000 ahms) 0.1 meg. (100,000 ochms)
2.0 meg. and 5.0 meg.

Price, 25¢ each, all sizes as above.

Mounting for plain end leaks, Lynch moulded
product, 15c.

DIRECT RADIO CO.

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

SYNCHRONOUS MOTOR, $4.25

For use on &0-cyele AC
line. 12 - fnch turntable
included. 80 revolutions
per minute, ‘The speed
is  self-regulated. This
compact synchronous mo-
tor may be used with a
phonograph pickup te play
{:ag;ds. Cat. 83YN-M @

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

“A” BATTERY SWITCH

A push-pull switeh
for battery-operated
sets. Wade hy Bens-
amin.  Firme, sure
contact, extremely
iong life. Price, 23e.

GUAKANII RADIO GOODs Co.
143 west 45th 8t., New York. N. Y

BARGAIKNS

RESISTORS

Wire-wound resistors: 1 ohm, 1-3/10 ohm, 6-5/10
ohms; 30 ohms; 50 ohms. (épecify which.) No
mounting supplied or needed. Cat. WWR @ 1l6c
30-ohm_ rheostat with battery switch attached.
Cai. J0RH @

75-ohm rheostat
Cat. 75RH @ c ’ 5S¢
25,000 ohm potentiometer, wire-wound; Electrad
Tonatrol. Will pass 30 ma. Excellent volume
control or for tone control in series with .3 mfd.
condenser. Cat. ELTT @ ..................... 9%¢
30,000 ohm wire-wound clarostat potentiometer
with AC switch attached. Cat. CLSA @ ....51.25
Variable voltage divider; 10,000 ohms; will pasa
100 ma; eight sliders and fixed terminal con-
nections; mounting bracket. Cat. VVD @ ....§1.49

CONDUCTORS

2 ampere fuse, cartridge type, for fusing AC line
entering receiver; with fuse holder. Cat. 2AFH
25¢

GRID CLIPS

Grid clip for counection to control grid of screen
grid tube. Cat. GC @ 4

GUARANTY RADIO GOODS CO.
143 West 45th Street, New York, N, Y.
(Just East of Broadway)
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RADIO AND OTHER
TECHNICAL BOOKS

At a Glance

RADIO and TELEGRAPHY

“Radio Frequency Measurements,” by E. B.
Moullin ..ocivvieiiniiinninnnennns 500000000066 .12.50

“Short Waves,” by Charles R. Leutz and Rob-
ert B. Gable 3.00

“Foothold on Radio,” by

Bernard .............. 0066000006000 60000008000 1.00
““The Superheterodyne,” by Anderson and
emess | B00000000860000080600000000 ale oalelelelsle) 11ASO)

"Treatise on Testing Units,” by Rider.
1931 Trouble Shooter’s Manual,” by Rider.... 4.50
115 Latest Commercial Set Diagrams,” by

Rider ......... (0000000000000 ©0000000000000000 2.50
“Mathematics of Radio,”” by Rider............ 2.00
“Drake’s Radio Cyclopedia,” by Manly........ 6.00

“The Electric Word,”

“Elements of Radio Communication,” by
Morecroft ........ (300C00000GB066000HI0000 ceees 3.00

“Experimental Radio,” by Ramsey.....
“Fundamentals of Radio,” by Ramsey.......
“Practical Radio,” by Moyer and Wostrel....

“Practical Radio Construction and Repairing,”
by Moyer and Wostrel (new edition, new

2.50

PriCE) coieseenocecoce 00BDE00000006000 deespsas 250,
“Principles of Radio,”” by Henney............ 3.50
“Principles of Radio Communication,” by

Morecroft ......ciiiiiiiiiiiiinan, 000000000 ... 1.5
“Radio Blueprint Library”’~~AC Hook-ups.... .35
“The Radio Manual,”” bv Sterling............. 6.00
“Radio Receiving for Beginners,” by Snod-

grass and Camp.......coovvunnn 0000000000000
“Radio Receiving Tubes,” by Moyer and

Wostrel ...... 0bobooo 00000D000000000E00E0 veves 2.50

“Radio Telegraphy and Telephony,” by Dun-
can

“Radio Trouble Shoofing," by Haan........... 3.00

“Storage Batteries,” by Morse......... . 2.00
“Storage Batteries Simplified,” by Page. . 2.00
“Telegraphy Self-Taught,”” by Theodore A.
Edison ...... 000000 00000000000000P00
“The Thermionic Vacuum Tube,” by Van der
1 N 5000000G0EA000006G00000000 5
TELEVISION
“A B C of Television,” by Yates............ 3.00
AVIATION
“A B C of Aviation,” by Maj. Page.......... 1.00

“Aerial Navigation and Meteorology,” by
Capt. YanCy ..oieeevereeccnncenes 000000006000 4.00

“Aviation from the Ground Up,” by Manly.. 3.50
“liverybody’s Aviation Guide,” by Maj. Page. 4.00

“Modern Aircraft,” by Maj. Page.......cu..... 5.00
“Modern Aviation Engines,” by Maj. Page... 9.00
AUTOMOBILES

“Auto and Radio Battery Care and Repair,”

DY MIATLYE Ve le e e cle e o olo o lels s olsle slols s slelo =lojolp (2200,
““Automotive Repair,”” by Wright.............. 3.75
“Dyke’s Automobile and Gasoline Engine

Encyclopedia,” by A yke.oooieaenne.

“Dyke’s Carbureter Book,” by A. L. Dyke.. 2.00
“Ford Model ‘A’ Car and ‘AA’ Truck”—Re-

vised New Edition—by Maj. Page.......... 2.50
“Modern Gasoline Automobile,” by Page..... 5.00
“The Motor Cycle Handbook,” by Manly..... 1.50

ELECTRICAL
“Absolute Measurements in Electricity and

Magnetism,” by Gray....ccceoieeeencernanes 14.50
‘“Alternating Currents and AC Machinery,”

by D. C. and J. P. Jackson......... tee.e 6.00
“Arithmetic of Electricity,” by Sloane........ 1.50
“Electrician’s Handy Book,” by Sloane..,..... 400
“Essentials of Electricity,”” by Timbie........ 1.75
“House Wiring,”” by Poppe......cc.evvurernnns 1.00
‘“Industrial Electricity,” by Timbie........ vese 3.50
“Principles of Transmission in Telephony,”

by M. P. Weinbach........................ 4
“Rudiments of Electrical Engineering,” by

EED -3 co0000a0 57~ 00000008806080 %) 000000000 2.00

“Standard Electrical Dictionary,” by Sloane...

BOOK DEPARTMENT

RADIO WORLD

145 West 45th Street
New York, N. Y.
(Just East of Broadway)

by Shubert........... 2.50 |

) po———
RECEPTION IMPROVED gg;fi,?gt
Aerial

2% by S Inche
in Size

1S NEW — IMPROVED WELLSTON
I GOLD TEST AERIAL eliminates both out

side and inside aerials. One of the greatest

innovations since radio itself, this new im-
proved model follows closely upon the success
attained by the original WELLSTON GOLD
TEST AERIAL which at present is giving satis-
factory service to thousands of radio owners
throughout the world. It brings in distant stations
with crystal clear tone quality and greater volume
—gives selectivity without distortion and helps to
climinate overlapping of stations, noise and elec-
trical interference. It is absolutely non-directional,
non-corrosive and guaranteed never to wear out.
It does away with all lightning hazards and be:
canse it dres not connect into a light socket, all
AC hum and line noise is climinated.

IT WILL NEVER |
WEAR OUT

Made of attractive brown
genuine Durez, with
binding post to match,
this NEW AND IM-
PROVED WELLSTON
GOLD TEST AERIAL
is of the filtered type
endorsed by radio en-
gineers, and will last a
lifetime. Although
small enough to fit the

DEALERS
WANTED

We have an unusual
money - making propo-
sition to offer dealers
GOLD TEST

PLACEMENT ||
PARTS. Exclusive
territory open. Write

palm of your hand, it at once for full in-

. p formation including
has a capacity equiva- SPECIAL LARGE
lent to 54 ft. of best DISCOUNTS, Price

Lists, etc. I

grade aerial wire strung
S50 ft. high in the air.

EASY TO INSTALL I

It is a simple matter to install the WELLSTON |
GOLD TEST AERIAL—even a child can do it |
in a few minutes time. No extra tools are needed. |
Place it anywhere—inside or on the back of the
radio cabinet. i

Once installed no further attention
is required. '

IF YOUR DEALER CAN'T SUPPLY,
ORDER DIRECT.

Price $250

WELLSTON RADIO CORP.|
Dept. 118, St. Louis, Mo. l

(Retail)

115 DIAGRAMS

FREE!

115 Clireuit Disgrams of Commercial Becelvers

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 dlagram, in-
clude the MOST IMPORTANT BCREEN GRID RE-
EIVERS.

The 115 diagrams, each In black and white, on sheets
1, x 11 Inches. punched with three standard holes for
loosn-leaf binding, conmstitute a suppiement that must be
obtained by all possessors of “‘Trouble SBhooter’s Manual.”
10 make the manual complete. We guarantee no duplics-
tion of the dlagrams 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 acreen zrid; Erls 224 A. screen grid; Peerlesm
Electrostatic series; Philco 76 screen grid.

Bubseribe for Radio World for 3 months at the regular
subscription rate of $1.50, and have these diagrams de-
Hvered to you FREE!

Present subscribers may take advantage of this
offer. Please put o cross here [0 to expedite
extending your expiration date.

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

and
F.

wwWwW americanradiohistorv com

For the
RADIO MAN

ELECTRAD Resistors, Voltage
Controls, Amplifiers and Sound
Systems are used and praised by
experts throughout the world. The prod-
ucts of long experience—highly perfected and
moderately priced.

Write Dept. RW-66, for Com-
plete, New 36-page Catalog.

1753 Varlok 8t.’New York, N.Y.

m FELECTRAD mm

Tubes at
50/ Each

280 200A WD-12
226 224 WD-11
171 227 201-A
245 V-199

Tubes at
75¢ Each

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

RELTABLE RADIO CO.

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

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. e the list of ninc meters below.
Heretofore we have offered the choice of any omne
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 metera free, by
wending in $1 for 8.weeks’ subacription, 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.

RADIO WORLD, (45 West 45th Street, New York, N. Y.
(Just East of Broadway)
Enclosed please find

subscription for RADIO WORLD and
premium the meters checked off below.

$ikoliia aol drnas e 0T swraoo o0 050 01e weeks
please send as free

0 I am a subscriber. Extend my subscription. (Check
off 1f true.)
0O 06 Voltmeter D.C. ....co.cociveeninnncienen. No. 328
O 0-50 Voltmseter D.C. ..... . No. 837
0 6-volt Charge Tester D.C. .No. 23
O 0-10 Amperes D.C. .. .Ne, 338
O 0.25 Milllamperes D.C. .No. 325
B 0-50 Milliamperes D.C. .No. 350
0-100 Milliamperes D.C. ............cc...e.. No. 390
3 0-300 Milliamperes D.C. ..........cccovnenn. No. 399
O 0-400 Milllamperes D.C. .................... No. 394
NAME ' et vaaas sawillc - cowmm o o coeilw s auerls Lllanr o
ADPDRESS  goiprmonmy = rapspapes-. - 21 8] ofezeiNIeLeke Lo e Ll ey T O TOMT
CITY cocvicaaps anisasis T Roon STADERS L. e, ves
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DA-LITE-R
Tuner AC and DC
MOORE RADIO CO.

72 Cortlandt Street New York City

New Number Just Out

ver GAN®
0500 B
. 0
L E"“‘ﬂ b 8
' Pages
OF VALUABLE
SERVICE DATA

Federated Purchaser
22F MURRAY ST., N. Y, C.

S e——

W LYNCH H
l Fllament

DEALERS and SERVICEMEN
STANDARDIZF ON MBTALLIZBD
RESISTORS
Using new “K™

Wri Special Offer of $3.50
oot ler Shectet O ez oes FREE
LYNCH MFG. CO.. Inc.. Dept. W, 1775 B'way, New Yors

SAVE
$5.52

you meed this EX-STAT Kit

of precision resistors . . .

SERVICEMEN

because it contains 24 different values of
guaranteed resistors from 100 ohms to 2 meg-
ohms in values most needed. Conservatively
rated as to power; units vary not more than
plus or minus 10% of rated value; quiet in
operation; long life; RMA color code. Of the
same type as those accepted as standard by
more than 72% of the radio receiver manu-
facturers. Packed in stcel box that fits your
pocket. i

FREE!

r”’-—"'\

With original order we sup-
ply abselutely free Iight-
weighl pocket size, handy
steel carrylng case |{)-
lustrated here. Case de-
signed for life-time use.
wy # Inslde hinged cover s
. chart which makes se-
lection of proper resls-
tors, according to color
Fy i combinalion, easy and
e certain.  Automatically
indicates resistors to be
replaced for stock. This
is the most convenient
and valuable arrange-
ment ever devised and
comes to you absolutely
free with your flest
order of 24 resistors,
List  price complete
$12.00.

YOUR PRICE

$6.48

Tilton Manufacturing Co.. Dept. RW 6.6
15 East 26th St., New York. N, Y.

Enclosed please find $6.48 for which ship me at once
your type 24 EX-BTAT Resistor Kit In free life-time
carrying case. My money back in ten days if not
satisfled

SALES COMPANY
WHOLESALE RADIO DISTRIB,

*“Kill” That Statie

And Get Many New Stations

B e, g Vari-tuner in Aerial,
- “traps” howls and

crashing. Brings new
stations, clear and
strong. Write to 20th
Century Co., 9526 Coca
Cola  Bldg.,, Kansas

City, Mo., for 15-Duy Free Trial Offer. (Not a c.0.d.)

REPLACEMENT CONDENSER BLOCKS
. K. 37 (chokes and condensers)
Majestle Master “B™.. ... ..........

REPLACEMENT PO
3

R-C. A. 17, 18, 33, 5)iciviacvinincicns

B C.A: 44, 48 Syusmd Joaass sobidat. o :
Zenith all models 52 up to 77.... . saleas on 8428
Heavy duty transt. (2-280, 2-250, 26, 27's)...... $7.50

Postage extra
Write for price list of replacement parts

BRONX WHOLESALE RADIO
7 West Tremont Ave. New York, N, Y.

GENERAL
ELECTRIC CO.
METERS

0-10, 0-500 v. for AC and DC,
Using Copper Oxide Rectifier

A precision meter from the house of pre-
cision, using a full-wave copper oxide rec-
tifier for AC measurements. There are two
ranges, one 0-10 volts, with 15 volt per
division, the other 0-500 volts, with 20 volts
per division. Binding posts render each
range accessible. The resistance is 750
ohms per volt.

The meter is in a portable case of
moulded Textolite, providing adequate high-
voltage insulation. At top is a switch knob
to register either AC or DC measurement.
The electric element is of the D'Arsonval
type with permanént magnet for the field.

Size: 3%" long, 234" wide. Scale length,
114",  Shipping weight, 1 b, Order Cat.
DW.2X—34 x 213 @...c.vvvvvvnnnnnnns $25.00

OTHER G. E. METERS

0-1 milliammeter, coil resistance approxi-
mately 100 ohms; switchboard mounting
type; scale length, 1%4”. Shipping weight
1 Ib. Order Cat. DW-4—44 x 114 @...$8.00

0-100 ma., Cat. DW-4—44 x 123 (shipping
weight. 1 1), @ siseornmnsnssnnsionansnsslif-80

Guaranty Radio Coods Co.

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

ANNOUNCING
OUR NEW
COUNTER SERVICE

WE ARE JOBBERS

Now, after winning world wide recogmi-
tion as one of the largest ‘‘radio’” mail
order organizations, we inaugurate our new
counter service,

Come in, and acquaint yourself with our
counter values.

We are “Radio Replacement Parts”
Specialists, and always have the newest
in radio sets amplifiers, and parts at
lowest Pprices.

COME TO

Baltimore Radio Corp.
725 BROADWAY
NEW YORK CITY

Send for Our New FREE Catalog.

Three 0.1 mfd. in One Case
Three Supertone
non-inductive fixed
condensers of 0.1 mid
each, (250 v.) in
steel case, provided
with a 6/32 mounting
screw. built in. The
black lead is commos
to the three condens-
ers, the three red
leads are the othe
sides of the respective
capacittes. Sire, 134" square by %” wide. Order
Cat SUP.31, list price, $1.00; net price, 57c.

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

wwWw americanradiohistorv com

NEW ...

SMALLER-LIGHTER

A CARDWELL
QUALITY CONDENSER

AT A
LOWER PRICE!

FOR RECEIVING, UP TO 363 MMF.
FOR TRANSMITTING. UP TO 150 MMF.

THE = CARDWELL

SR WAY

=
FEATHERWEIOHT

MID S
SEE IT!

SOLD IN NEW YORK CITY BY

LEEDS RADIO 45 VESEY STREET
SUN RADIO 64 VESEY STREET
WM. EGERT 179 GREENWICH ST.

LITERATURE ON THESE AND OTHER
CONDENSERS ON REQUEST,

THE
ALLEN D. CARDWELL

MFG. CORP.
95 Prospect Street, Brooklyn, N. Y.



www.americanradiohistory.com

Vol. XIX No. 12

Whole No. 480
June 6th, 1931

[Entered as second-class matter, March,

%\?22 at the Post Office at New Y

Y., under act of March,
15¢ per Copy. $6 per Year

TENTH 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
oresident and treasurer, 145 West 45th Street, New York, N. Y.; M
Bernard, secretary, 145 West 45th Street,

Corporation, 145 West 45th Street, New York, N. Y. Roland Burke Hennessy,
9 Hennessy, vice-president,
New York, N. Y.; Roland Burke Hennessy. editor; Herman Bernard, managing edltor, J. E. Anderson, technical

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

edxtor, L. C. Tobin, Advertising Manager

A Frequency Meter

By Brunsten Brunn

ok
o
b
-T

FIG. 1
The circuit of a
simple wave or fre-
quency meter con-
sisting of two wind-
ings, a condenser

and a shield.

} Loose CouPLING

e
o=

NE of the simplest frequency meters is a circuit formed
O of a coil of fixed inductance and a variable condenser

provided with a good dial with a large scale, one that
may be read accurately.

The reason such a circuit is a good frequency meter is that
there are very few sources of frequency variation. There is no
tube attached to it and therefore there is no change of frequency
with change of voltage or change of tube. If the circuit is in-
closed in a metal container of comparatively large dimensions
there will be no change in frequency, as the circuit is moved
about with reference to other objects, especially metals. If the
shield box and the rotor of the condenser are always grounded
when the circuit is used, the frequency can always be depended
on.

The only two sources of error are temperature variations
and inaccuracy of setting the dial, both in the calibration and
in subsequent use. The temperature changes the frequency
slightly because both the inductance and the capacity change
with temperature. But the coefficient of change of frequency
with temperature is small and chahges in temperature in an
ordinary room are also small.

Wide Tuning Range

Another advantage is that the tuning range of the circuit
is wide because the minimum capacity is small. There are
three main sources of minimum capacity, the zero setting
capacity of the condenser itself, the self capacity of the coil,
and the capacity introduced by the presence of the shield
container. This is smaller than the larger shield box, and for
that reason the can should be large enough to give ample
room to both the coil and the condenser.

It is quite possible to hook up a circuit of this simple type,
which has a total minimum capacity no greater than 25 mmfid.,
and that even if the maximum capacity of the condenser is as
large as 500 mmfd. Suppose we assume that the maximum ca-
pacity in the circuit is 500 mmifd. and the minimum is just 25
mmifd. The capacity ratio is then 20 and the ratio of the highest

to the lowest frequency to which the circuit will tune is equal
to the square root of 20, that is, 447. Thus if the lowest fre-
quency is 540 kc, the hlghest is 2415 kc.

The condenser used in such a circuit should be of the
straight line frequency type, for this will make the accuracy
of any setting greater, especially at the higher frequency end.
Since most condensers of this type have stops at both ends,
care must be exercised that the dial does not slip as the con-
denser approaches the stops, for this would spoil the cali-
bration.

Making Use of Frequency Meter

In order that the calibrated circuit may be used for frequency
measurement, it is necessary to have some means of coupling
it to another circuit. The coupler must be such that it does
not change-the frequency. If we use a few turns of wire,
loosely coupled to the coil of the frequency meter, there will
be very little change in the frequency due to the coupling.
This coupling coil mmay be connected in series with the antenna
of a receiver, in which case the frequency meter becomes a
wave trap. If the receiver is tuned in on a station of unknown
frequency, the condenser of the frequency mieter can be turned
until the station disappears, or until it is weakest. The tuning
condenser on the frequency meter, in conjunction with the
calibration chart, shows what the frequency of the unknown
station is.

A coil suitable for this purpose is one wound with 59 turns
of No. 28 enameled wire on a 1.75 inch bakelite form. This
makes a coil which has nearly the optimum ratio of diameter
to length.

Luminous Indicator of Resonance

In most cases of simple frequency meters a luminous indicator
of resonance is used. This usually consists of a miniature lamp
connected in the resonant circuit. This, however, requires closer
coupling between the source of power and the meter circuit.
Suppose, for example, that a lamp requiring .25 ampere and a
voltage of 1.5 volts is used. This lamp has a resistance of 6
ohms. The circuit comprising the coil and the condenser may
have a resistance of 10 ohms itself. At resonance the only
impedance in the circuit is the resistance, which in this assumed
case would be 16 ohms. If the lamp is to get its .25 ampere,
therefore, the voltage induced in the coil would have to be 4
volts. If we assume that the mutual inductance between the
source of AC power and the meter coil is 20 microhenries and
the frequency is one million cycles, the current in the primary
would have to be 31.8 milliamperes in order to light the lamp at
full brilliancy. Of course, resonance will be indicated even if
the lamp only glows a dull red.

There is also a very small neon glow tube which is sometimes
used to indicate resonance. This is voltage operated and is con-
nected across the tuning condenser or the coil. When the lamp
is most brilliant the circuit is in resonance for then the voltage
across either the coil or the condenser is maximum.

Another resonance indicator used in many meters is a thermo-
couple type milliammeter. One common type instrument
requ1res a maximum current of 115 milliamperes for full deflec-
tion. This meter is therefore much more sensitive than the
miniature lamp, but it is also much more costly. A miniature
lamp can be obtained for a dime or less. A thermocouple
milliammeter costs around $15.

Whatever indicator is used, it should be an integral part of
the circuit so that there will be no chance for changes.
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Reception More Reliable

By Brainard Foote

ADIO reception—in its ideal condition—would be uninterrupted
and dependable all the time.

There are numerous obstacles to perfect radio reception
which are outside of the capability of the radio set itself to con-
trol. Several extensive tests and studies have been made in the
past few years to find out what these obstacles are, in order to
guide the radio business and radio leaders in improving receiving
conditions.

A study made a few years ago by a large group of radio listeners
on the transmissions from KDKA illustrates this work very well.
The listeners were within 500 miles of the station and were pro-
vided with special report blanks to fill out frequently. Average
conditions were determined from these thousands of reports, and
the chief obstacles to good radio reception were listed as: (1), other
broadcasting stations; (2), static; (3), miscellaneous interference:
(4), fading.

Inter-Station Interference Less

The test showed these obstacles in the above order. In the short
time since this survey was made, the interference from other broad-
casting stations has been tremendouslv reduced,. so that it is no
longer the primary cause of radio interference. The methods used
to effect this improvement are principally more cleared channels or
exclusive frequencies; fewer stations operating at the same time
on the same or adjacent frequencies; more accurately maintained
frequencies; more selective receiving sets; unceasing vigilance by
the Federal Radio Commission and the Department of Commerce
in enforcing frequency assignments and accuracy. Much more is
yet to be done on this line. However, you can receive more sta-
tions with less interference now than at any previous time.

Static—the second cause of interference in these tests—is being
battled unceasingly, too. Less success has. heen achieved, but even
as regards static, radio conditions are better than heretofore. In
effect, static is less bothersome because of the increased power used
by the stations. This overpowers the static. so that we have good
entertainment available from local stations even in August and Sep-
tember—the worst months for static. Sharper tuning of the sets
has improved the situation, and in a few cases by the use of special
or loop aerials, less static has heen encountered.

Under miscellaneous obstacles we find code station interierence,
electric device and machine noises, etc. Code interference is rapid-
ly being eliminated through the modernizing of ship and shore sta-
tion apparatus. The old-fashioned spark transmitter is being re-
placed with tube sets, and amateur stations in this country are per-
mitted to use no spark sets whatever. The spark set is outclassed,
anyway, because the tube is so very much more effective, covering
enormous distances at so slight expense.

Electrical interference is probably one of greatest obstacles to-
day—more so than when the KDKA experiment was conducted.
One reason for an increase in this form of noise is the extremely
rapid growth in the use of electrical equipment in the home, such
as refrigerators, oil burners, fans, mixing devices, heating pads,
motor devices, etc.

Nevertheless, public opinion supports work against electrical noise
simply because of the extensive dependence upon radio for pleasure.
Power corporations are awake to their responsibility, and main-
tain men and equiptnent for locating and repairing defective lamps,
street lights, insulators, power wiring, etc., which cause radio noises.
For electrical devices in stores and home, filters are constructed in-
expensively, which may be attached to them to trap out the radio
interference waves which they would otherwise radiate in their
vicinities. Legislation has been passed in many localities to assist
this move toward uninterrupted radio.

Reliability Improves

Fading is an outstanding obstacle for listeners located 50 to 100
miles or more from a station. Fading is for anyone an obstacle
when it comes to long-distance receiving. However, fading is not
present to interfere with our programs from the stations nearby,
upon which most of us depend for day in and day out entertain-
ment. For more remote listeners new locations and better distri-
bution of radio broadcasting services is rapidly solving their prob-
lem, too.

Radio reliability in general is showing a remarkable improvement
every vear, and it is naturally to the combined interests of the radio
public, the radio manufacturers and the power companies to see
that the improvement goes on.

- Choke Coils and Their Uses

Two forms of choke coil are found in modern radio outfit—the
radio frequency choke coil and the audio frequency choke coil. The
choke coil is a coil of wire made to certain specifications, to pre-
vent the tlow of certain kinds of electric current through it, or to
cause a voltage drop across the coil. The audio frequency choke
coil, also called a filter coil, is principally used in the power pack
section of an AC set. It consists of a very large amount of wire,
wound on a special iron core, consisting of many thin pieces of soft
iron. A coil of this kind builds up a very strong magnetic field,
similar to the magnetismm existing at the ends of an ordinary horse-
shoe magnet. The effect of this magnetic field on the coil itself is
to tend to prevent any variation in the strength of the current
passing through it.

The rectifier tube or unit changes the alternating current ob-
tained from the house socket to direct current, ie., current flowing
in one direction. However, this direct current is jumpy, or im-
pure, and it is the function of the filter coil or choke to smooth

such current to a steadily flowing electric supply like that obtained
from a battery.

The audio frequency choke coil is also employed in parts of the
circuit where it is desired to prevent the flow of any audio fre-
quency current, such as removing the hum which may be present
in some part of the set. As a coupler in an audio amplifier it is
used for the voltage drop developed across it.

The radio frequency choke coil is a much smaller unit, not having
an iron core in most cases, and having a sufficient amount of wire
to have a wave length greater than that of the circuit in which it
is used. Such a coil permits the flow of any direct current. but
stops almost completely the passage of any high frequency or radio
irequency current through it. Such coils are finding wider and
wider use in modern sets because they permit simpler circuits. al-
lowing the plate current for the tubes to reach the tubes easily, byt
confining any radio frequency current in the desired part of the set.
The type of choke to use depends on the frequency.

Current List Prices
On Receiving Tubes

The f{following table gives the prevailing price lists of the
various tubes:

Tube Price Tube Price Tube Price
227 @ $1.25 551% @ $2.20 WD-11 @ $3.00
201A @ $1.10 171A @ $1.40 WX-12 @ $3.00
245 @ $1.40 112A @ $1.50 200A @ $4.00
280 @ $1.40 232 @ $2.30 222 @ $4.50
230 @ $1.60 199 @ $2.50 BH @ $4.50
231 @ $1.60 199 @ $275 281 @ $5.00
226 @ $1.25 233 @ $2.75 250 @ $6.00
237 @ $1.75 236 @ $2.75 210 @ $7.00
247 @ $1.90 238 @ $2.75 BA @ $7.50
223 @ $2.00 120 @ $3.00 Kino

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

* This is comparable to the 235.

RADIOC WORLD

4 consec. 13 consec. 26 consec. 52 consec.
Inser. (each) Inser. Inser. Inser.
10% 123% 15% 20%
$135.00 $131.25 $127.50 $120.00
67.50 65.62 63.7 60.00
45.00 43.75 42.50 40.00
33.75 32.81 31.87 30.00
22.50 21.87 21.25 20.00
16.87 16.41 15.94 15.00
4.50 4.37 4.25 4.00

Classified advertisements, 7 cents a word; $1.00 minimum; must
be paid in advance.

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

Differences

By Einar Andrews

NE of the factors that deter the development of television
and its acceptance by the public is the lack of standard-
ization of scanning and speed. There are speeds of
15, 16, 20, 24, and more frames per second. Each speed requires
a different synchronous motor, if this tvpe of motor is used,
or an accurate speed control on an induction type motor.
There are also different numbers of scanning lines per frame,
such as 24. 45, 48, 50. and 60, and possibly still higher in
experimental laboratories. Each requires a different scanning
element, whether it be a disc, a belt or revolving mirrors. This
is a more serious obstacle than differences in the speed.

Sequence of Scanning Varies

In addition {o these variations there are differences in the
order of scauning the image. such as the single spiral and
three-spiral methods. The single and triple spiral scanning ele-
ments are not interchangeable.

A tentative standard was agreed upon by the Radio Manu-
facturers Association and this is 15 frames per second and
48 lines per frame. But this standard had no sooner been
set than the deviations from it were more numerous than the
adherences. The recason obviously was that insufficient details
are reproduced by this rate of scanning. There is a growing
acceptance of 20 frames per second and 60 lines per frame.

There is an agreement on one thing, and that is in scanning
from left to right and from top to bottom, just as a book is
read. But even this is not strictly possible when a triple spiral
method of scanning is used. This scheme divides the frame
into three paragraphs, so to speak, the scanning being standard
in each paragraph, a line being scanned first in the first para-
graph, then one in the second, then one in the third.

Need for Standardization

interest, for nobody will be satisfied with looking at the siguals
from a single station, nor will anybody equip himself with
scanning devices for all systems.

It seems that one thing that could be standardized imme-
diately is the number of frames per second, that is, the speed.
A speed of 20 frames per second seems to meet the require-
ments well enough. In respect to lines per frame there does
not seem any chance for immediate standardization.

Improvement in detail of the picture must come in the direc-
tion of increasing the number of lines per frame. If this could
he raised to 100 or more, pretty good images could he produced.
But there are both electrical and mechanical difficulties in
increasing the lines per irame. However, could the electrical
difficulties be overcome, the mechanical difficulties would be
solved quickly.

Table of Scanning Details

In transmitting from films the rate is nearly always 20 frames
per second and 60 lines per frame. For the time being this
could well he used in transmitting directly.

In the table below is a list of the more active television
transmitting stations, together with their type of scanner,
frequency, frames per second, and lines per frame:

Standardization must come hefore the public will take much

Tvpe Scanner Station Frequency  Frames  Lines
3-spiral disc WIXAP 2150 ke 15 45
1-spiral belt WI1XAV 2900 ke 20 60
3-spiral disc WIXAO 2050 ke 16 45
1-spiral disc W2XCR 2035 ke 20 60
1-spiral dise W2XCD 2030 ke 15 48
for film pick-up W2XCD 2050 ke 20 60
1-spiral disc W3XK 2065 ke 15 48
1-spiral disc W3XB5 2150 ke 20 60
1-spiral disc W2XR 2910 ke 15 48
subject to change W8XAV 2150 ke 20 60

They Say

HAROLD A. LAFOUNT, Federal Ra-
dio Commissioner: “Many set owners pay
too little attention to the hearts of re-
ceivers. The tubes do the real work, but
like most mechanical devices they will
wear out. An automobile, no matter how
perfectly constructed, would not travel a
great distance without oil. Manufacturers
tell us to change the oil every five hundred
miles ; not because it has disappeared, but
because it has lost its efficiency. Many
of its virtues and characteristics have dis-
appeared, although the fluid itself still
exists. This to a great extent is true with
the tubes in your radio set. People often
complain that reception is not satisfac-
tory, when perhaps they are using tubes
from one to three vears old. For efficiency
vou should reptace all your radio tubes
once a year. Unsatisfactory reception is
also often produced by replacing a burned
out tube. The new tube is so much more
efficient than those remaining in the set
it causes distortion. I may compare this
with the placing of a new string in your

piano, and then failing to tune the piano,

or blend all of the strings. If yvou expect
the reproduction of all sounds and the
harmony which is transmitted, it is wise
to replace all the tubes, even though they
have not completely burned out. Depre-
ciation of tubes is gradual consequently

unnoticeable. If your old tubes are all’

replaced with new ones. you would notice
a marked improvement, in fact the old
receiving set would surprise you.”

* % %
ALFRED N. GOLDSMITH, vice-presi-

dent and general engineer, Radio Corpora-
tion of America: “During the nineteenth

Antenna Outlets
To Grace Rooms

Bing & Bing, New York City builders,
liave made arrangements with RCA-Victor
Company to have the antennaplex system
installed in eight large apartment houses
now Dbuilding. This system affords a
single antenna for all the occupants of
the house, and provides for easy connec-
tion to a wall plate. Ground is estah-
lished also. The wall plate will be in
the living room of every apartment. The
houses will be from thirteen to seventeen
stories high.

The antennaplex consists of an antenna,
with tube amplification preceding spe-
cially designed output impedances that
render the antenna immune from the tun-
ing effects of the sets. Therefore every
one will have the same aerial facilities,
and besides will receive energy that has
undergone some amplification. The an-
tenna characteristics are not changed,
whether all sets are tuned to one fre-
quency or all to different frequencies.

century electric comnmunication hetween
individuals developed rapidly, and during
the first few decades of the twentieth cen-
tury it has expanded further until today
it is possible for individuals in practically
any portion of the civilized countries of
the world to communicate with fair facility
with each other either telegraphically or
telephonically. The utilization of the re-
sources which have become available is
far from what may be anticipated for the
future. There is still a certain hesitancy
to employ these novel and hard-won facil-
ities. Furthermore, economic aspects of
their use leave something to be desired in
certain instances. Yet it is clear that, as
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the centuries pass, men will increasingly
communicate with each other individually
over any desired distance. They will em-
ploy not merely the telegram but also the
telephone message, the facsimile method
for the transmission of graphic material,
and television itself for the transmission
of the appearance of persons or objects in
motion. The twentieth century has seen
the advent of a startling innovation in
human affairs, namely, mass communica-
tion on a world wide scale. Broadcasting,
tatest child of the electrical sciences, has
converted the world into a vast whispering
gallery.”

New Polo Products

In preparation for the coming season
Polo Engineering Laboratories, of 125
West 45th Street, New York City. has
several new kit-sets and some built-up
receivers to offer. A special feature in
the all-wave class is a four-tube receiver
of exceptional performance, both as to
sensitivity and tone, in a small cabinet.
with built-in speaker, to be offered at a
price reported at less than $35. When
this issue was going to press the director
of the laboratories, Capt. Thomas G. For-
shaw, was at work on a full announcement
of the details of the four-tube all-waver.
for publication in the ensuing issue, dated
June 13th.

Polo Laboratories have been working
on the DX-4 de luxe all-wave converter,
15 to 600 meters, and have evolved a spe-
cially attractive cabinet. The dial used is
the modernistic disc type, made by Na-
tional Company, of Malden, Mass.,
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Coupling All-

any set. This statement is true even if

a short-wave converter does not work

when hooked up to a set. How come? Well,

the converter may merely seem to be hooked

up to the set, actually it may be as indepen-

dent of operation with the set as if miles
intervened between them,

There is a method of connection of one

to the other that has come to be regarded

as standard. It consists primarily of re-

Q. SHORT-WAVE converter works with

ave Conver

By Herman
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of the receiver, and connecting it instead to
the aerial post or leadout wire of the con-
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verter, while to the vacated antenna post
of the receiver is connected the output lead
of the converter, sometimes designated “set
antenna post.”” With some converters there
is a ground post to be connected by wire to
the ground post of the set, ground being left
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connected to the set, while others also re-
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quire that a positive B voltage be supplied. ;6 ﬁ,fc‘ps 1004

Where the home is wired with alternating ) X vsila
current supply it is usual to have the B 0045 MFD, {SH
voltage cource built into the converter. - -
Only battery-operated converters therefore E
would require an external supply, which EG. |

might be the same B battery block used on
a receiver.

To pick up the B voltage externally it is
necessary to connect the B minus lead of
the converter to B minus of the set.

The diagrams published herewith there-
fore include the B supply in AC model con-
verters but omit it from battery-operated

converters. .
In most instances the standard method of connecting to the set an-

tenna post, from the converter output, works all right, but when it
does not work all right it usually does not work at all. The reason
is lack of coupling, or, which is the same thing, a virtual short-cir-
cuit of the output of the converter when it is connected across the
anténna input of the receiver.

Remedy Proposed

If the antenna load of the receiver is a low value of resistor, or
if it is a coil or a resistor with affixed condenser across it, or if the
antenna winding 1s an extremely small one, there may be little coupl-
ing between the converter and the set, or the coupling may detune
the set’s first stage, and either no results are obtained or results are
disgustingly poor.

There is a remedy for these conditions. :

Suppose the set is of the tuned radio frequency type. Suppose
that the first radio frequency amplifier is a screen grid tube. Then
you have a very easy way to establish a fine connection. Simply re-
move the grid clip from the grid of the tube and connect the output
of the converter to the cap of this tube. As a trial the end of the
leadout wire of the converter may be bared and looped around the
cap of the tube, but -after you have found that this method of
coupling works excellently you should solder a grid clip to the end
of the leadout wire from the converter.

This method wholly avoids the uncertainties of antenna coil coup-
ling in the receiver itself, and introduces the output circuit of the con-
verter into the grid circuit of the first radio frequency amplifier,
provided, however, that the return circuit is grounded.

Establishing Grid Return

If you have a converter you built yourself, or if you are familiar
with the technical details of a factory-made converter, you can es-
tablish this grounded connection by putting a radio frequency choke
coil from the converter’s output lead to ground. Experimentally this
may be done also at the first radio frequency tube of the receiver,
from cap of tube to metal chassis or other grounded point. 1f this
is not done, there would be no grid return for the first radio fre-
quency tube of the receiver.

The inductance of the choke is not critical. Since it will be in
parallel with a coil in the converter, it may be an 800-turn honey-
comb choke, or any choke of the usual commercial ratings of 10, 50,
60 or 85 millihenries.

One tuned stage is sacrificed by this method of connection, since
there were a tuning condenser and coil connected in the grid circuit
of the first radio frequency amplifier, and this tuned circuit has been
removed. However, the gain is present nevertheless, since it will
be remembered that previously you obtained no results, while it is
hoped that now you are getting along excellently.

Even if you have been doing well with the standard connection,
if you have a screen grid tube as the first radio frequency amplifier,

An all-wave converter, using a front panel switch for band selection (15 to 600
meters), and having a stage of intermediate frequency built in, with 227 rectifier
also. The tuned output is delivered to the grid of the first radio frequency amplifier
to avoid the uncertainty of coupling through a set's antenna coil. There are two

manually tuned circuits.

it is well to try the alternative connection, to see whether sesults
are even better.

Where Other Type Tubes Is Used

Should your receiver use any other type of radio frequency ampli-
fier than a screen grid tube the problem of gaining access only to
the grid of the tube, without picking up the tuning system associated
with it in the set, would he one quite difficult to solve. In fact,
you could not solve it without disconnecting the two, which means
unsoldering leads, were it not for the existence of a service man’s
adapter. .

This device is plugged into the socket of the tube under discus-
sion, and the tube is then placed in the adapter. The circuit from
tube prong to the socket spring is completed through a removable
brass brad, so if the brad representing the grid circuit G is removed,
the grid circuit is rendered discontinuous, there being an opening be-
tween the coil-condenser circuit and the actual grid prong of the tube.
Therefore you have access to the grid alone, and will connect the
output of the converter to this post.

There are two tips, not identified as between the tube grid and grid
circuit, but by easy trial you will soon find out which one to use.

Receiver Must Have Some Sensitivity

Since the adapter is obtainable for four-prong (UX) and five
prong (UY) sockets, all types of tubes other than screen grid, which
need no adapter, are open to this remedy.

The foregoing assumes that you have a receiver that is not almost
completely devoid of sensitivity. If your receiver is so nearly dead
that it tunes in only local stations, you will not get good results from
the converter, for the poor sensitivity of the receiver is proven gen-
erally by the failure to get some distance. It need not be a set
that’s a wow on DX, but it should be at least a {air performer.

Tuned radio frequency receivers have been discussed first, since
the sets in use are so largely of that type, but this is a superhetero-
dyne year, so they say, .so let us see what problems arise in making
connection to that type of receiver.

Superheterodynes, for purposes of short-wave or all-wave con-
verter discussion, may be grouped into two general classes: (1),
those that have radio frequency amplification ahead of the first de-
tector, and (2), those that have no radio frequency amplification
ahead of the first detector.

Application to Superheterodyne

If there is radio frequency amplification, which means amplifica-
tion at the level of broadcast frequencies, and which is usually de-
noted by the presence of a three-gang or four-gang tuning condenser,
then the same method of treatment applies as in the case of tuned
radio frequency receivers, already discussed.

If there is no tuned radio frequency amplification, it means that
the output of the converter would be connected to the modulator
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ters to a Broadcast Set

Bernard

(first detector) of the superheterodyne. This is a bad situation.
The output of the converter most likely is itself a modulator, and
the coupling is therefore that of one modulator to another.

Such a situation means that in the converter there is one mixing
process, with or without prior amplification, while in the set there
is another mixing process, without prior amplification. Every in-
stance of mixing entails a loss, so if the superheterodyne with which
you intend to use the converter has no radio frequency amplification
ahead ot the modulator, do not connect to the antenna post of the
converter output to the antenna post of the set, but instead remove
the first detector tube from the set, leave it out, and stick the bared
end of the converter leadout wire into the plate spring of the socket.

Results May Surprise You

The situation is now such that the sole mixer in use is in the con-
verter, and the output of the converter is made immediately to the
intermediate frequency amplifier of the superheterodyne. Even if
there is tuned radio frequency amplification ahead of the modulator
in the set. and even though good results were obtained by the direct
BF grid method of connection previously discussed, it is well, never-
theless, if you have a superheterodyne, to try out the connection to
the intermediate channel.

The frequency of response will be increased, and if you had an all-
wave converter you may not get the broadcast band when the out-
put of the converter is made to the equivalent of the P post of the
first intermediate frequency transformer, but you may gain a sur-
prising advantage sensitivity.

Although in other connections the advice often has been given to
try a short aerial for short waves, one should use a long outdoor
aerial when working a converter. It appears that the watchful re-
gard for the natural period of the antenna is of much greater impor-
tance in short-wave transmission than in short-wave reception, at
least by the converter method, since the long aerial gives a greater
field intensity at the input, and the beneht of secondary tuning may
be enjoyed nevertheless, provided the coupling is not tco tight.

Case of a Loop

It is still true, therefore, that an all-wave or short-wave converter
works with any receiver, but it is also true that the coupling has
to be effective for any results to be obtained, and that there must
be some sensitivity in the receiver itself.

The foregoing disposes of practically every problem of connection
from converter to set, excepting those receivers that use a loop. If
the loop is in a tuned radio frequency set, proceed as for a tuned
radio set that uses an aerial, and introduce the service man’s adapter.
If the loop set is a superheterodyne without tuned radio frequency
amplification, and most loop supers have no TRF, then connect di-
rect to the first intermediate transformer at socket plate spring.

New Circuits Presented

The methods previously outlined relate to remedies to existing
conditions, while the circuits to be discussed were designed with the
object of greatly reducing, if not completely eliminating, the diffi-
culty right in the converter, and with a recommended method of
connection.

As an example, see Fig. 1, which shows a four-tube circuit, in
which one tube is a modulator (upper left), another is an oscillator
(lower left), a third if an intermediate frequency amplifier, and the
fourth is a rectifier. The 227 as a rectifier works well indeed, in the
circuit as diagrammed, which was invented by J. E. Anderson.

It so happens that this converter uses the switch method of wave
band changing, through a single knob actuated at the front panel,
but the particular features pertinent to the present discussion are
the built-in stage of intermediate frequency amplification, and the
output from this tube through a transformer with tuned secondary.

‘Where the "High'" Side Goes

Notice very particularly that the tuned secondary is to be con-
nected with “high” side to the grid of the first radio frequency tube
if of a tuned radio frequency receiver, or in the case of a super with
TRF the “high” side of the output from converter goes to the first
TRF tube thereof, or in a super without TRF, to the plate post of
the first detector socket (with tube removed), or optionally to grid
of the first intermediate amplifier tube. In the instances of recom-
mended grid connection, if screen grid tubes are in the set, no adapt-
er is needed, if they are not in the set, an adapter is needed.

For Fig. 1, therefore, the connections would be:

1 —Remove aerial from the antenna post of the receiver and

connect it instead to the antenna post or leadout wire of the
converter, usually marked “aerial.”

2 —Connect the ground post or leadout wire of the converter to

the ground post of the receiver, leaving ground where you
found it at the receiver post.

3 —Connect the output of the converter (marked “grid of first

RF tube”) to the cap, if that tube is a screen grid tube, other-
wise to the grid jack of a service.man’s adapter, after removing the
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FIG. 2

The battery-operated equivalent of the converter dia-
grammed in Fig. I.

brad from the two grid openings of that device, The only exception
is that of a superheterodyne that has no TRF, in which case it is
practical with this circuit to connect to the cap of the first inter-
mediate tube, if a screen grid tube is positioned there, or to grid
through an adapter otherwise, for the grid return will take care of
itself by the special method of circuiting the converter.

Same Frequency Required

Notice, therefore, that while a fixed condenser of .0015 mfd. (or
higher capacity, if desired) is connected between the B minus of the
converter and ground, the return for the secondary of the output coil
is made directly to ground. Therefore the grid return of the tube
to which the output is connected is automatically grounded.

Establishment of an intermediate frequency in the converter re-
quires that the set be tuned to the same frequency. The range of
the 450 ke transformed is from 400 kc to 550 ke.

Although a B supply is built into this converter, with the 110-volt
AC line connected across the rectifier and the tube circuits fed by
it, no possibility of short-circuit of the line can arise due to the rec-
tifier hookup, because, aside from the extra precautionary .0015 mfd.
fixed condenser in series -with« external ground, there is the new
precaution of the choke in the negative leg. So if the ground were
actually connected, even by mistake, to what is shown as the ground-
ed side of the 15 henry B supply choke, this choke would be across
the line, and therefore no short circuit would result.

Coil Winding and Use

Those interested in the wave band switching device will be inter-
ested to know the nature of the switch. It is a double one with
two insulated pointers or moving arms, and with three taps on each
switch, known as a three-point double throw switch.

The coil windings from 0 to 1 and 1 to 2 are equal, while those
from 2 to 3 may be equal also, if a series condenser is used in the
oscillator circuit. See E between point 3 and oscillator grid. A
20-100 mmfd. equalizer will serve the purpose, being set once, for
loudest volume on a low frequency station, and left thus.

While three-point switches are shown, because it is assumed Cl
and C2, the tuning condensers, are .00035 mfd. two-gangs, or of high-
er capacity, any smaller capacity than .00035 mfd., to afford cover-
age of from 15 to 600 meters, normally would require four points.

The number of turns to put on the secondaries is determined by
the capacity of the condensers to be used and by the provision for
or absence of shielding. For .00035 mfd., using 134 inch diameter
tubing, no shielding, the secondaries wold have 70 turns, tapped, say,
at the 30th and Sth turns. If shielding is used the total number of
secondary turns would have to be around 91, with the shield diame-
ter no less than 3 inches, and the shield height no less than 314
inches. The taps would be in the same proportion.

Reasons for Good Operation

L1 may have 10 turns, L6 (which is not part of the tuned secon-
dary) have 4 turns, and L3 and L4 each have 20 turns, provided
C3 has a capacity of 150 mmfd. or more.

The letter E represents the 20-100 mmid. equalizers, and the other
constants are designated on the diagram.

The principal reasons for the development of a good output voit-

(Continued on next page)
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One manually tuned circuit is used in this design of an all-

wave converter. The output is to be tuned to the inter-

mediate frequency established in the receiver with which
the converter is used.

(Continued from preceding page)
age and satisfactory coupling to any receiver are: a stage oi inter-
mediate frequency amplification built in, and a tuned output to be
substituted for a grid load in the receiver. No loss by detuning
is suffered, as the output secondary has an adjustable condenser
across it.

Battery Model

The same fundamental circuit as in Fig. 1 is adapted to battery
operation in Fig. 2. The coupling between the modulator and oscil-
lator, instead of being through a small winding on the oscillator coil,
is through series-connected condenser and resistor (E and 2 meg,).
The condenser E would alone suffice, in fact, might more than sui-
fice, therefore the resistor is suggested for reduction of the degree
of coupling. Lower resistance increases coupling, higher resistance
decreases it. [f the condenser alone is used it may be placed from
stator lug to stator lug on the two-gang condenser, which would
constitute a slight change in the diagram, by connection of the re-
sistor to the switch arm.

The tubes are 230’s throughout. The resistor required to drop a
battery voltage of 3 volts to the 2 volts for the filaments should be
5.5 ohms, and that value is marked beside the resistor, while below
it, the 5.3 ohm designation, represents a commercial value consist-
ing of a 4 ohm resistor and a 1.3 ohm resistor in series. If you
have a 6 ohm or higher value rheostat you may use that, but be sure
when seeking the correct adjustment, that the total resistance is in
circuit first. If you can not determine this readily, connect only
1 1-2 volts of the A battery to the filament circuit. Maximum re-
sistance will dim the brilliancy of the tube.

Simple AC Model

Both the diagrams, Figs. 1 and 2, show hookups using two manu-
ally tuned circuits, with the modulator regenerated. Fig. 3 is a
converter with only one tuned circuit, and represents the utmost
simplicity and economy in a good converter with B supply built in.

The modulator is untuned, the oscillator alone is tuned, and the
third circuit is the rectifier’s. The output from the modulator is
made through a transformer, consisting of two loosely coupled honey-
comb choke coils. In fact, L5, L6 and L7 are 200-turn coils of this
type, but L7 is separate, and is not inductively related to the others.

The object of L7 is to reduce the secondary inductance. The con-
denser E, across a 200-turn coil, will tune to about the lowest broad-
cast frequency, while when the two coils are in parallel, as by clos-
ing switch SW2, the highest broadcast frequency can be tuned, there-
fore the two coils make up for the capacity limitation of the con-
denser E.

If you use a regular broadcast coil and tuning condenser, L5 and
L6 may be the primary and secondary of a radio frequency trans-
former, while E would be .00035 mid. or .0005 mfd. Then L7 and
Sw2 would not be needed. However, if compactness is desired, the
other system is preferred.

Coil For Single Tuned Circuit

The same consideration of compactness would prompt the use of
a midget tuning condenser. One of .0002 mfd. capacity is available,

FIGS. 4 AND 5

Two views of the single tuned circuit converter, built from
the diagram, Fig. 3, but with 8 mfd. filter condensers of
the electrolytic type.

the Hammarlund junior midline condenser. Due to the smaller
maximum capacity of the tuning condenser, and also to the uncer-
tainty of the intermediate frequency selection, a greater leeway
the coil switching arrangement is advisable.

In the previous examples the intermediate frequency may be re-
garded as being fixed, as there is only a small frequency margin
from which the select, due to the intermediate frequency transform-
ers in the converter. But IYig. 3 has no intermediate frequency
amplifier, so the intermediate frequency may be anything within
the tuning span of the receiver with which the converter is worked.
Therefore if an intermediate frequency of 1,600 k¢ were used, and
the lowest broadcast frequency, 550 kc, were to be tuned in, the
oscillator frequency would be about four times as great as the. fre-
quency of the desired incoming carrier. If 520 kc were used as the
intermediate frequency, to receive 550 ke, the oscillator frequency
would be only about twice the frequency of the incoming original
carrier.

As the intermediate frequency is lowered, the frequency to which
the converter 1s tuned, without molesting the converter condenser, is
increased, and the increase is equal to the change in intermediate
frequency. So the coil should be designed to bring in the lowest
broadcast frequency even if the lowest possible intermediate fre-
quency is used, that is, must have more wire on the secondary than
would be the requirement otherwise.

Effect of Extreme Intermediate Frequencies

No shielding is necessary in a simple circuit like the one in Fig.
3, therefore for .0002 mfd. capacity the total number of secondary
turns on a 134-inch diameter tubing would be 60, tapped at the
28th, 12th and 4th turns. Therefore the number of turns between
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A single tuned circuit converter for batteries

the grid end of the coil (4) and the first actual tap (3) would be
32. A four-point single throw switch is used.

If a high intermediate irequency is used (say, 1,600 kc) then only
taps 1, 2 and 3 would be useful, unless it is desired to tune in fre-
quencies lower than the lowest broadcast frequency, i.e, ships call-
ing and the like.

The size of wire to use on any of the secondaries (Figs. 1, 2, 3
and 4) is not very important, except that it is preferable to use no
smaller than No. 18 from tap 3 to 0. The other wire may be fine,
both in the secondary and in the associated coils.

L1 in Fig. 3 is a radio frequency choke coil of the 200-turn
honeycomb variety, or if short waves are to be particularly favored,
100 or 50 turn honeycombs. ]

The hattery equivalent of Fig. 3 is shown in Fig. 4, where the
filament resistor of 8 ohms may be two 4-ohm types in series; that

cuits for Converters

and Method of Application Outlined

is, resistors ordinarily used for 5-volt tubes of the guarter-ampere
variety from a 6-volt source. Here, however, the battery voltage
is 3 volts, consisting of two dry cells.

The battery model, Fig. 6, as can Dbe seen, is extremely simple,
and yet it gives good performance on short waves, and is fair on
the broadcast band.

Short-Wave
Club

RE you interested in short waves? Receivers, tramsmitters, converters,
A station lists, trouble shooting, logging, circuits, calibration, coil

winding—what not? If so become a member of Radio World's Short-
Wdve Club, which you can do simply by filling in and mailing attached
coupon. As many names and addresses as practical will be published
in this department, so that short-wave fans can correspond with one
another. Also letters of general interest on short-wave work will be
published. Besides, manufacturers of short wave apparatus will let
you know the latest commercial developments. Included under the
scope of this department is television, which is spurting forward nicely.
Fill out the coupon and mail at once.

- ————— — —— 0 — —— —— — — — —— — — —

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

Name . ... ............... ..

Address ... . ceideam s m. nR-Bdoasamss kel N

City fenalalrcweswiBict Jam Ten mae
Tt am a subscriber for Radio World.

{1 am not a subscriber, but buy copies at news-stands.

FREE AID TO A NEW JOB!

SITUATIONS WANTED AND HELP WANTED ADVERTISEMENTS WITHOUT COST!
Address: Industrial Dept.,, RADIO WORLD, 145 W, 45th St., N. Y. C.

SITUATIONS WANTED

OFFICE MANAGER—Middle-aged, over 20 years’
experience as bookkeeper, creditman, office man-
ager, and executive, desires immediate employment
in any line. Highest credentials from former pusher. Ex-operator.
connections. Moderate salary. E. Altoonian, Ave., Queens, N. Y.

EXPERIENCED SUPERVISOR, soldering, wiring, BOY, 16 YEARS OF AGE, desires position in
assembling; some test experience; wishes position ato
with city manufacturer or other line. Production | of set building, both long and short-wave re-
Henry Flack, 78-16 Ford ceivers. Willing to start at low pay. James

radio laboratory, store or corporation. Three years

McSorley, 146 Maple Street, Kearny, N. J

Millington, N. J

YOUNG MARRIED MAN, age 23 years. Experi-
enced in servicing and repairing all makes of
Radios. Power amplifier designer and builder.
Sales ability. Will consider any good_servicing
position anywhere, or what have you? Donald

perience in America.

GRADUATE of National Radio Institute, age 19,

EXPERIENCED—Age 30 years, married. Hold | ¢y years in repair and set building, would like
?xugggefczm;erscﬁ?;sﬁidClsa;se nhc;:asres-, g;zrglef:‘:' work anywhere in repair shop or research work.
. Talk German and Dutch, | for advancement. References: National Radio
:;ml:l have lf:}xrd kr;owled_%'.e of Fr'erlIJCh.PWl:}Ilm% to | Institute, Washington, D. C.; Layton’s Radio
b?uzg::y Gel: D%livzgiv‘ K]))netxg)rit JoM.ich' . ver- Shop, Corsicana, Texas. Address: Miles Wash-

, . f y .

Willing to start at small pay with opportunity

burn, R. F. D. No. 3, Corsicana, Texas.

H. Allen, 21 Grove St., Middletown, N. Y. Phone
7190.

RADIO SERVICE MAN, age 20. 4 years’ expe-
rience. Graduate of Chicago Radio Institute. Two
vears’ electrical school. Will consider any radio
work. R. Girard, 9. W. Pearson St., Chicago,
I

EXPERIENCED RADIO MAN wishes connection
with reliable concern, in servicing or sound work,
the latter preferred. Graduate of School of Engi-
neering of Milwaukee, in radio television and talk-
ing pictures. Excellent references on request.
Age, 20 years; free to travel. Clarence Laatsch,
3268 N. 16th Street, Milwaukee, Wis.

YOUNG MAN, 22, former radio operator; tech-
nical education; also graduate Radio Institute of
America. Wish connection in lahoratory or to
learn servicing or any type of radio work. Free
%\? t{(avel. H. Bell, 3623 Mermaid Ave., Brooklyn,

YOUNG MAN, 19, desires position in radio, with
chance for advancement. Has some experience in
building radio receiving sets. Speaks and writes
Norwegian perfectly. Also very much interested
in Short-Wave transmission and reception. T. Ol-
sen, 427 Elizabeth Ave., Elizabeth, N. J.

wwwW americanradiohistory com

RADIO OPERATOR—New second class commer-
cial license, wants to get into commercial operat-
ing. Age 23. TFive years’ experience as amateur
and service man. E. C. Johnston, 7232 Finance
St., Pittsburgh, Pa.

A VETERAN of the World War, with communi-
cation experience in the conflict, prior thereto and
subsequently, seeks a position as design engineer
or production supervisor. Experienced in super-
heterodyne particularly and short-wave receivers,
converters and transmitters. Micro-ray experi-
ence included. Fully grounded in tubes. Ph.D.
fmml two universities.—A. M., Box 423, Radio
World.
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The circuit diagram of a five-tube regenerative short-wave superheterodyne utilizing the 6.3 volt tubes.

NE of the uncertainties of short-wave converters is that all

broadcast sets with which they are to work are different.

It is easy enough to build a converter for a particular
broadcast set that will work, but it is not so easy to build one
that will work with all broadcast sets. To attempt it requires
that there be a variable factor in the converter output which
will make the coupling between the two effective. Moreover, if
a converter is to be successful there must be a great deal of
radio frequency amplification in the Dbroadcast receiver. This
statement is usually emphasized in conjunction with converters
but it seems that it is always ignored. So many seem to think
that a converter will work satisfactorily with all receivers

LIST OF PARTS
Coils

TI1—One set of antenna coupling coils as described
T2—One set of oscillator coils as described

T3, T4—Two shielded 450 kc intermediate transformers (or 650 °

kc)
T5—One power transformer having three center tapped wind-
ings of 360, 6.3 and 5 volts, total in each case
LI1—One 800-turn duolateral choke coil
Ch—One 30 henry choke coil
Condensers
Cl, C3—One pair of ganged 2560 mmfd. tuning condensers
Ca—One 50 mmfd. trimmer condenser
C2, C4, C6—Three 0.1 mfd. condensers
C5—One 1 mfd. condenser
C7, C11—Two 2 mfd. by-pass condensers
C8, C9—Two 250 mmfd. fixed condensers
C10—One 0.02 mfd. condenser
C12, C13—Two 8 mfd. electrolytic by-pass condensers
Cx—One 25 mmfd. midget condenser
Resistors
P1, P2—Two 30,000 ohm potentiometers
R1—One 1,500 ochm bias resistor
R2—One 300 ohm resistor
R3—One 5,000 chm resistor
R4—One 1,250 ohm resistor
R5—One 250,000 ohm resistor
R6—One one megohm resistor
R7—One 5,000 ohm resistor
Rh—One 30,000 ohm variable resistance
Other Parts
Two UY sockets
Six UY sockets
Four grid clips
One vernier dial
Four binding posts

regavdless of the sensitivity of these receivers. They will only
work well when there is much amplification at radio frequency.

It would seem that a superheterodyne type of receiver should
be an exception and that all converters, if they work at all,
should work exceptionally well with broadcast receivers of this
type. The fact is that they will only work well, if at all, when
there is much radio frequency amplification in the receiver.
That is, a superheterodyne is no exception to the general rule.
With some superheterodynes converters work well, with others
not at all. The main trouble with those that do not work is that
they do not have enough radio frequency amplification at high
frequency. Most of the amplification is at intermediate
frequency. Those that work with converters do have radio
frequency amplification and radio frequency selection ahead of
the first detector tube. _

Of course, another trouble is unsuitable coupling between the
converter and the input to the broadcast superheterodyne. Most
receivers are so designed that they will be selective and sensitive
when an average antenna is connected to the input terminals.
But an average antenna has a low impedance. The output tube
of a converter has a comparatively high impedance. The result
is that when the two are combined, there is the worst kind of
mismatching. A step-down transformer of 4-to-1 or 5-to-1 ratio
should improve the match. But in other receivers the input
impedance is very high, in which case best results are obtained
if the output tube of the converter is a high mu tube.

A Solution

One solution to the problem of matching the converter to the
set is to build the entire intermediate frequency amplifier into
the converter and onlv use the power supply and the audio
amplifier of the broadcast receiver. But using the power supply
of the receiver for the converter lead to troubles which
demanded that a power supply be built into the receiver. The
difficulty is sometimes that of making the proper connections and
sometimes of finding any place in the receiver where the con-
nection can be made. When the converter has the power supply
built in, thse troubles are eliminated, and thus all we have left
of the broadcast receiver is the audio amplifier. And in modern
receivers there is very little of that, so that, too, might just as
well be built into the converter.

A Short-Wave Super

And when we have done all this to the converter, what have
we? We have a complete short-wave receiver. We have a
receiver which should bring in thousands of short-wave stations
just as easily as a broadcast receiver brings in broadcast sta-
tions. That is, if short waves can be brought in with a super-
heterodyne type receiver at all. And they surely can be.

In Fig. 1 is the circuit of a 'short-wave superheterodyne based
on the converter idea. The first detector of this circuit feeds
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A type of wiring diagram of the superheterodyne

into a tuned circuit, which is the most effective coupling for a
screen grid tube detector, except a high resistance, which can-
not be used because we must have selectivity. This tuned circuit
feeds into a screen grid tube, which in turn delivers the signal to
another tuned circuit, and this impresses it on a screen grid
detector. If the signal is strong at the detector grid and the
coupling between the detector and the following audio tube is
suitable to the screen grid tube, not much amplification should
be needed at audio frequency. Sometimes only one tube is used
in modern receivers, and that a tube like the 245, which has a low
amplification. Coming radio receivers will be equipped with
pentode power tubes, which have a much greater amplification.
Hence if we put in a pentode power tube we should get a satis-
factory output in respect to volume. That is the reason the last
tube in Fig. 1 is a pentode.

The power supply is a regular B battery eliminator utilizing a
280 rectifier tube. If that tube can supply enough rectified cur-
rent for a set using 10 tubes, two of which are 245 power tubes,
it certainly is large enough to supply the current for a little
short-wave receiver utilizing only five tubes. We could use a
smaller rectifier tube if we had it.

Regeneration Used

There are only two intermediate frequency transformers in
the circuit, and only one intermediate frequency amplifier. The
question may arise as to whether this is enough to load up the
second detector. That depends on how much there must be to
be enough. That is, it depends on what is expected of the
receiver. If it is to pick up a little weak station across the
ocean any time it is on the air and make the signals overload
the loudspeaker, one amplifier is not enough. Dut such sensi-
tivity is of no practical use, for the receiver would bring in so
much noise that this would overload the loudspeaker without the
signal, and the signal could probably not be distinguished. We
can get along with less amplification if we are practical.

A way of increasing the amplification without the use of extra
tubes is to employ regeneration in the intermediate frequency
amplifier. By this means it is possible to increase the amplifi-
cation as much as another stage would increase it without
adding another tube. And it can be used in an intermediate
amplifier of fixed frequency just as well as in a radio frequency
amplifier, provided that the frequency is not too low. Frequen-
cies now used range from 175 kc up to frequencies above the
broadcast band.

Reverse Feedback Possible

But how is the regeneration to be obtained and how is it to
be controlled? A tickler can be used as in radio frequency
amplifiers and the amount of regeneration may be controlled by
changing the number of turns on the tickler, by changing its
coupling to the grid coil, or by any one of a number of methods.
In case a tickler is not desired, or in case it is inconvenient, an
arrangement like that shown in Fig. 1 can be used. Here the
plate of the detector tube is connected to the plate of the modu-

in Fig. | showing the connections to the coils and tubes.

lator tube by means of a small adjustable condenser Cx and an
adjustable resistance Rh.

With this connection it is possible that the feedback is in
reverse so that it will decrease the amplification rather than
increase it. In that case it is only necessary to reverse one pair
of leads of the transformers. There are four pairs to select
from, but only one should be reversed. In testing whether the
connection of the feedback circuit increases or decreases the
amplification the circuit should be retuned after the change, and
this retuning should be done with the trimmers on the inter-
mediate frequency coils. This retuning is necessary because the
added connection may change the capacity of one of the circuits
by an amount sufficient to change the output. The condenser
that will have something added to it is the hrst one in T3.

If the circuit breaks into oscillation when connection is nrade
the leads should not be reversed because oscillation is an indi-
cation that there is more than sufficient regeneration. Oscillation
in the intermediate frequency amplifier can be detected by
squealing when the radio frequency amplifier is tuned. These
squeals do not depend on any signal that may enter the
receiver, for it should go on even with the antenna disconnected
or with the grid clip on the first tube off the tube.

If there is oscillation in the intermediate frequency amplifier
it is only necessary to decrease the feedback by one of the con-
trols provided, either Rh or Cx, until it just stops.

It may be that the by-pass condenser C8 is so large that not
sufficient energy will go through the feedback circuit to cause
any appreciable oscillation. Two courses are then open. C8 may
be reduced or a very small inductance coil may be connected
between the plate of the detector tube and this condenser.

In view of the fact that the normal amplification between the
two detectors is high, it takes an extremely small amount of
energy to cause oscillation, and the trouble may not be that ‘it
will not oscillate but rather that the oscillation cannot be con-
trolled. It is for this reason that two controls are provided.
Cx should be a trimmer type of midget and Rh a variable resis~
tance of about 50,000 ohms.

Regeneration Fixed

It is not necessary to provide a manual control for either Rh
or Cx. The regeneration once adjusted may be left, provided
that it is not made so near the critical value that the circuit will
break into oscillation at the slightest provocation. The
frequency at which the regeneration is always the same and
therefore there is no change in the feedback with frequency of
the signals tuned in.

If the circuit is to be used exclusively for short-wave recep-
tion the intermediate frequency transformers R3 and T4 may
be tuned to a frequency of 650 ke, for which a tuning curve is.
given elsewhere in this issue, but if broadcast stations also are
to be tuned in, or if a broadcast frequency is unsuitable for
intermediate because of local interference, a frequency of 450
ke may be selected for T3 and T4. Both are available in com-
pact and shielded form.

(Continued on next page)
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A calibration curve for the second coil in the modulated
oscillator published in the May 3rd issue. The range is from
1132 to 2535 ke.

N the May 23rd issue we published the circuit of a modulater
radio frequency oscillator and i the following issue, May 30th,
we gave winding data for oscillator coils.

In the first instalment we also gave a calibration curve for the
oscillator covering the frequency range 510 to 1,210 ke. In the
present instalment we publish a calibration curve, Fig. 1, for the
second largest coil, or the 48 turn coil. This coil covers the range
from 1,132 to 2,535 Lilocycles. The overlapping of these two coils
is satisfactory, being the range from 1,132 to 1,210 ke, or 78 kilo-
cycles.  While so much overlapping is not absolutely necessary,
it is well to have ‘it for three reasons. IFirst, the calibration near
the limits of the tuning condensers is not certain due to the fact
that the condenser can be moved several divisions without any
frequency change. Second, it is sometimes unnecessary to change
coils when operating near the ends of the scale. Third, it is de-
sirable to have several points of cross-check of the calibrations
without resorting to harmonics.

Calibration by Harmonics

The calibration of the second coil was done entirely by the
harmonic method. An auxiliary oscillator was set up covering the
range of the largest coil and this oscillator was also calibrated
against the oscillator previously calibrated against broadcast fre-
quencies.

As long as the auxiliary oscillator could be tuned to the same
frequency as the osciflator in which the 48 turn coil was used. the
first harmonics were used. But outside the overlapping range second
and third harmonics were used. For example, the auxiliary oscil
lator was set at 600 kc and the beat hetween the second harmonic
of this and the fundamental of the smaller oscillator was found.
Thus a 1,200 ke was established for the smaller oscillator. Again,
the auxiliary oscillator was set at 700 kc in order to find the 1,400
ke point on the smaller. This was continued until the second
harmonic no longer would work, when the auxiliary oscillator was
set so that its third harmonic could be user against the irequency
of the smaller oscillator.

The calibration of the oscillator may be done in the same manner
for the smaller coils, and calibration curves will be published at a
later date for at least two more coils.

The auxiliary oscillator set up for this calibration was put into
permanent form and its calibration was carefully preserved but
since it is practicallv the same as that of the other it is not neces-
sary to give the curves. The circuit, however, is interesting because
it is intended for taking curves on radio frequency transformers
and for this purpose it is excellent.

Circuit of Auxiliary Oscillator

The circuit diagram of this oscillator is given in Fig. 2. The
first tube is a 227, which is the oscillator, the second is a 224,
which is used as radio frequency amplifier, and the third is a 227,
which may be used either as a vacuum tnbe voltmeter or an ampli-
fier depending on the hias aud the connection of the 0.1 mfd.
condenser in the plate circuit.

When the circuit is used as a vacuum tube voltmeter a suitable

grid bias is connected at the terminals marked C plus and C minus
and the 0.1 mfd. condenser is connected as shown. When the last
tube is used as an amplifier the terminals for the C battery are
short circnited and the switch Sw is opened. The bias for the tube
when it is used as radio frequency amplifier is obtained from the
2,000 ohm resistance.

When the tube is used as vacuum tube voltmeter a suitable current
meter is connected at the output terminals M and when it is used
as an amplifier some output device such as a tuned radio frequency
transformer is connected to these terminals. When this circuit was
used as an aid in calibrating the other oscillator the headphones
were connected to the terminals marked P and B. Thus the 224
tube served as detector of the beats. \While it is 110t a good detector
it served the purpose very nicely.

All the constants used in the circuit are given on the diagram
except for the windings on transformer T1. These were exactly
the same as the windings on the oscillator transformers published
last week for the oscillator given May 23rd. They are, 140, 48,
16, and 6, the grid windings being 30, 32, 11, and 4. Ior this
oscillator however, the coils were wound on forms having four
prongs so that they would not he mixed with the coils intended for
the other oscillator. All dimensions otherwise were exactly the
same.

It will be observed that the oscillator published May 23rd also
has an amplifier tube. In that circuit this tube is at the left. The
connections in the two circuits are the same, although they look
different. In the first circuit the amplifier tube is a 227 or 237.
They were made different so that tests on radio frequency trans-
formers could be made both when connected to a screen grid tube
and a three element tube.

Testing Coils

A resonance curve on a 630 kc intermediate frequency trans-
former was taken with the circuit in Fig. 2 herewith. The leads
of this transformer were connected to terminals marked P, B, G,
and K and the grid bias connected to the C terminals was adjusted
until the meter M, a 0-1 milliammeter in series with a 100,000 ohm
resistance, just harely showed a reading when G and K were short
circuited. Then the short across G and K was opened and the
frequency changed by means of the oscillator condenser until the
current in M was maximum. Then the tuning condensers on the
coil under test were adjusted until the deflection on the meter was
maximum. The coil had a small adjustable condenser across each
winding. Then the frequency was varied until it passed from one
side of the resonance curve to the other, close readings being taken
near the peak of the curve and also at those frequencies where the
change was rapid. The result is the curve shown in [ig. 3. The
peak falls at 627 kc and at that point is 0.42 milliamperes. A test
on the transformer for possible variation of the peak by means of
the trimmer condensers showed that the resonance frequency could
be varied from 625 to 700 kc. Thus the curve was taken very close
to the lowest frequency to which the transformer could respond.

The resonance curve gives only the current in the plate circuit
of the indicating milliammeter but the current is nearly proportional
to the AC voltage on the grid of the tube. The peak voltage was
measured by the grid bias variation method and it was found that
the peak corresponded to a peak voltage of 16.5 volts. The bias

Construction

(Continued from preceding page)

If the intermediate frequency is of the order of 450 ke it is
practical to gang the two tuning condensers Cl and C3 provided
that a trimmer, available from the panel, is connected across the
first condenser, This trimmer is indicated by Ca. When this
arrangement is made the inductances of the tuned windings of
T1 and T2 should be the same, and the primary of T1 should be
loosely coupled to the secondary so that the antenna constants
do not upset the effective inductance too much. If the inter-
mediate frequency is 450 kc and the lowest frequency is to be
1,500 ke, and also if C1 and C2 are .00025 mfd. condensers, then
the value of Ca should be at least 17.5 mmfd. Thus a very small
trimmer condenser will do.

The inductance of the secondary of each coil that is to cover
the band of frequencies just above the broadcast band is 26.7
microhenries. This calls for 25 turns of No. 28 enameled wire
on a form 125 inches in diameter. The oscillator coil should be
wound on a form that fits a UY socket and the antenna coupler
on a form that fits a UX socket. The next coil should have 9
turns and the third 3 turns. The tickler in any case should
have about two-thirds as many turns as the tuned winding and
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required to reduce the plate current to zero with the G and K
terminals short circuited was found to be 13.5 volts, and the bias
required to reduce the current to zero when the terminals were not
shorted, that is, when resonant voltage was applied to the tube, was
foTnd to be 30 volts. Hence the AC voltage was 16.5 volts, peak
value.

From the shape of the curve and the reduction in the output as
the frequency changes it is possible to calculate the Q, or selectivity
factor, of the circuit. It turned out to be 28.6. The inductance was
determined approximately to be 519 microhenries in each winding.
Knowing the inductance, the Q, and the resonance frequency, it 1s
also possible to calculate the apparent resistance. This turned out
to be-72 ohms. This cannot be said to be the resistance of ecither
the primary or the secondary since the resonance curve is due to a
combination of both.

Case Must Be Grounded

The transformer under test consisted of two small duolateral
coils of 200 turns each mounted concentrically, or end to end, with
a distance of 1.125 inches between their centers, and mounted inside
an aluminum can 2.5 inches in diameter and 2 inches high. The
shield can was grounded when the curve was taken. Without the
ground there was practically no increase in the output as the
trequency passed through the resonance point. This essential ground-
mg may be done either by comnecting the can to the K terminal
or to the grounded part of the circuit, in case they differ.

Incidentally, when the peak voltage was measured, a special high
mu tube of the heater type was used in the last socket. A high mu
tube is to be preferred because it cuts off the current more sharply.
In case a special high mu tube is not available, a 224 tube used as a
space charge tube can be used. A positive voltage of about 22.5
volts is applied to the cap, no other change being necessary. In
case a 227 tube must be used, it is all right, but it requires a higher
bias to cut off the plate current. A variable mu tube like the 235
should not be used for measuring peak voltage, nor as rectifier,
because the current does mot cut off and there is practically no
detection with it.

Voltages an Circuit

The voltages indicated on the circuit in Fig. 2 are those that
were used. But if the screen grid tube is to be operated at the
normal maximum voltages, they may be increased to 67.5 and 180
volts. Whatever voltages are used in the calibration should be used
always. The only reason why higher voltages might be used is
that if the signal voltage is high the plate voltage on the vacuum
tube voltmeter tube should be higher than indicated. This voltage
may be boosted by connecting a battery in series with the meter
without changing the voltages on the other tubes. This change in
the voltage on the last tube will not change the calibration.

Now as to the manner the Fig. 2 circuit was assembled.
There are four sockets required in_the assembly, three of the UY
type for the tubes, and one of the UX type for the coil socket.

It is recommended that batteries he used for all voltages, with
the exception of the heater voltage. [f the circuit is built and

a Superheterodyne

the pick-up winding one to three turns. The antenna winding
on the first transformer should have about one-fifth as many
turns as the secondary, but not less than one turn. The separa-
tion between the primary and secondary of T1 should be from
one-eighth to one-quarter of an inch.

The screen grid tubes in the circuit are 236’s,_the three-element
oscillator is a 237, and the output tube is a 238 pentode. These
tubes are recommended because the circuit may then he used
either directly on a six-volt storage battery or on a transformer.
The transformer heater winding should then maintain 6.3 volts.
If a 7.5 volt winding is available, a ballast resistance of one ohm
should be connected in series with this winding and the heaters.
However, if no ballast is used no harm will result, since the
tubes may be operated on a voltage as high as 8 volts.

In Fig. 2 is a type of wiring diagram of the circuit showing
how the various connections are made to the tubes and the coils.
The circles represent either tubes or transformers. In the case
of T1 and T2 the circles represent the sockets into which the
transformers are to be plugged. In each case the socket is
viewed from the top.

The Fig. 2 drawing suggests the layout be in line.
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The circuit of an oscillator used as an aid in calibrating the
oscillator referred to above together with an amplifier and
vacuum tube voltmeter for taking resonance curves on radio
frequency transformers.

calibrated for 237 and 236 tubes, a storage battery may be used
for this voltage also. A steadier frequency will result if batteries
are used throughout.

Since the third tube in the circuit in Fig. 2 is a peak vacuum
tube voltmeter, it can be used for measuring the degree of modu-
lation, for example, the degree of modulation in the output of the
oscillator published in the May 3rd issue. The way to measure the
degree of modulation is as follows: First measure the peak voltage
of the unmodulated wave as outlined above. Then start the audio
anplifier and again measure the peak voltage. Divide the modu-
lated peak voltage by the unmodulated peak voltage and subtract
one. The result is the degree of modulation. To get the per-
centage modulation, multiply by 100. The two circuits may be
coupled by connecting the primary of a radio frequency trans-
former to the output of the modulated oscillator and the secondary
terminals to G and K in Fig. 2. The first and second tubes in
Fig. 2 should not be in the sockets when this measurement is made
for the radio frequency in the Fig. 2 oscillator may change the input
to the vacuum tube voltmeter and cause a spurious result.
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A resonance curve taken on a 650 kc. intermediate fre-
quency transformer with the circuit in Fig. 2.
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Radio’s Past and Future—

N a world in which the marvelous has become the commonplace,
lthe well-nigh miraculous the expected, a world which has been

made blase by the mere plethora of amazing scientific developments,
I yet suspect there will be few if any of the hundred million people
who are within range of my voice tonight, if they choose to listen,
who will not ask themselves in wonder, these two questions: (1) How
has this miracle of the radio been wrought? (2) What is its sig-
nificance for the future of mankind? Pertinent questions!

To the first I shall presently give some sort of an answer; to the
second I shall at once make bold to venture an estimate.

The Greek republics succeeded so long as they were closely knit
city-states; as far-flung empires they disintegrated. The world’s first
far-flung republic, the United States, has held together for 150 years;
but not without proof enough of the difficulties of the task. With
every one of its 120 million inhabitants now brought by the radio
within as easy range of a single voice for the purpose of instruction,
entertainment and persuasion, as were the free citizens of Athens
when they gathered around the Acropolis to listen to Pericles, the
task will certainly be henceforth an easier one.

The possibility of letting the whole population of the country, in
so far as it desires to do so, listen together not only to the best music
the country has to offer, but to the spoken words of the leaders of

thought in all phases of our American life, is one that is fraught with

unmeasured values for our future. That possibility of course carries
with it also that of the use of the radio by the demagogue and the
propagandist, but this precise situation is inherent in all democracy,
indeed, in every type of variant of the effort to replace the rule of
bullets where the ballots are possessed by any large or even any appre-
ciable fraction of the population. Theoretically and historically the
ballot type of government can and does work wherever the electorate
is reasonably homogeneous, literate, and sufficiently educated to exercise
some independence and discrimination of judgment.

A Great Force

The radio is obviously one of the great new unifying and educational
forces, which can be and should be one of the great factors in insuring
the success of ballot governments the world over. 1f you do not believe
in it because you fear its use by the demagogue and propagandist,
then you despair of the ultimate success of wide-spread ballot govern-
ments as such, and you can logically join one of the two world groups,
the Soviets, and in somewhat lesser degree the Fascists, to which
the modern fanatics are just now exerting the last ounce of energy in
them to push the world back along the path of progress up which
it has painfully worked its way for four thousand years, back to the
time when the Pharoah under the strategy of his prime minister, Joseph,
became an absolute despot, owning all the property and all the people
of Egypt.

That kind of philosophy is, of course, repugnant to all the instincts
and traditions of every free people.

Further, any talk of the loss of liberty through the monopolistic
control of the ether at this time in the United States is too grotesque
to need to be given more than a line in an address like this. Any high
school boy knows that it would be very simple now, and increasingly
easy as science moves on, to break such a monopoly if there ever ap-
peared to be the slightest danger of its being created. The only excep-
tion would be the case of a government monopoly, maintained by bullets,
as in Russia. Monopolizing the air we breathe and monopolizing . the
ether are similar ideas, only possible by shooting breathers or broad-
casters whom you don’t like. )

The National Advisory Council on Radio in Education has then
been organized to attempt to realize some at least of these possible
values of the radio, the necessary organizing funds being provided by
the Rockefeller Foundation and the Carnegie Corporation jointly. The
nation-wide broadcasting companies with extraordinary public spirit
have turned over their facilities at certain times to this council, which
consists of 50 or 60 of America’s best known and most public-spirited
men and women, namely, educators—on the sole condition that the
programs are to be wholly educational and that the complete responsi-
bility for and control of them be entirely out of their hands and in
the hands of this Council, a body which gives its services freely as a
public responsibility, as do all the speakers.

Cultural Values

There is a further result of this radio situation which cannot but
be good. The very existence of a nation-wide audience for anybody,
an ‘audience of millions of people, is a new thing, and it must create
a new type of speaking and of writing. For the speaker, however tech-
nical his field, must now divest himself completely of all his specialied
lingo, whether he be lawyer, physicist, physician, or wh?t not, and
present in simple terms, understandable to all, the essential elements
of his subject. ] ) ) -

The necessity for so doing ought to improve Am.erx.can writing. It
should also sharpen and clarify the speaker’s own thinking and certainly

Dr. Millikaw’s text herewith is that of a talk from Los A
Hoover, from Was’{

aid largely in enabling the public to follow the developments in the
various fields of thought and life as they ought to follow them to)
exercise well the responsibilities of citizenship and to get the maximum !
satisfaction out of living. My estimate is, then, that this step should
help largely in the stupendous task of realizing the educational and

. cultural values of the radio for American life.

That is all T have to predict about the future, but now what is this
miraculous thing, radio, and how did it ever come into being ?
It is an altogether typical story of modern science, not of modern
invention. Don't for a moment think that the radio was ever invented. |
It could not be. It has a long pedigree, as have all scientific advances.
It grew step by step through the forgotten efforts of a long line of |
workers, no one of whom could have been left out without causing the
whole structure to collapse.

Jewett's Problem

I should like to tell the story backwards, i.e., to start at the very
latest end of this long history just as I, myself, have seen and lived
through it, for it is only twenty years old.

It was in the spring of 1911, just twenty years ago, that Dr. F. B.
Jewett, an old friend and associate of mine at the University of Chicago
from 1898 to 1901, and at this time, 1911, transmission engineer of the
American Telephone and Telegraph Company, came out to Chicago
to see his old associates at the Ryerson Laboratory and said:

“My superiors have informed me that we must, if possible, get a
telephone line to San Francisco by the time of the World’s Fair
there in 1914, and I find that the expense is prohibitive; it cannot be
done unless we can somehow or other develop a telephone repeater
which will do with speech what the telegraph repeater does with dots
and dashes, namely, transfer the spoken word undistorted from one
circuit to another, so that when the voice has become so weak through
transmission over a long line as to be almost unaudible, it can be
transferred to a new, fresh circuit and boosted up by it to the desired
strength. In order to follow all the infinite minute modulations of the
human voice this repeater must obviously be practically inertialess,
and I don't see that we are likely to get such an inertialess moving
part except by utilizing somehow these electron streams which you
have been playing with here in your research work in physics for the
past ten years. Cannot you let us have three or four research men
from your laboratory, who are more or less familiar with all this
electronic technique, let us take them into our employ and assign them
the job of developing such a telephone repeater as I have in mind ?”

I responded favorably, and in the fall of 1911 sent Dr. H. D. Arnold
to the Bell laboratories in New York for this specific purpose, and a
little later H. D. Nichols, H. J. van der Bijl and John Mills, to men-
tion only the first four of quite a group of men who followed later.

These men, with others in the Bell laboratories, developed or per-
fected, within the first two years of their intensive effort, four different
successful telephone repeaters and these four were given official tests,
which I myself went from Chicago to Philadelphia to participate in
in the early winter of 1914.

This was the first test on commercial lines of telephone reception or
amplifiers. The perfected DeForest three electrode tube gave the best
performance, and within a year of these tests six such electron-tube
repeater stations had been installed on the telephone line connecting i
New York and San Francisco, and the job which the telephone com-
pany had set had been accomplished.

Espenschied's Pick-Up

The possibility, too, with larger banks of such amplifier tubes and
therefore larger energies of shooting speech frequencies up into wire-
less antennas already in use for dot-dash signaling was seen, and
the first large radio telephone stations were built at Montauk Point
and at Wilmington, Deleware, and on Easter Sunday, 1915, in the
midst of a terrific snow storm, this same group of men gathered at
Montauk Point, shot up into the improvised antennas Lincoln’s Gettys-
burg address, which rippled through the ether with perfect intelligi-
bility, and was picked up and transcribed by listeners two hundred
miles away at the Wilmington station, and within one more year by
using more powerful tubes and more of them, spoken words shot up
into the ether from the Arlington station, had been heard by some
of the group sent to listen at the Eiffel Tower in Paris, and by one
lone listener—Espenschied—who was listening at Honolulu with the
aid of a receiving wire lying on a hillside six thousand miles away,
and all the essential steps had thus been taken which made world-
wide radio-broadcasting of human speech a possibility.

I have thus told the story of the beginings of speech broadcasting
through the ether as I myself saw it. Comp}etely unknown to this
group, until the Spring of 1915, somewhat similar developments, at
least so far as the perfection of the DeForest three-electrode tule
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geles over the Columbia Broadcasting System, President
jton, tntroduced him.

into a speech amplifier or repeater, had been going on in the labora-
tories of the General Electric Company at Schenectady.

Who first made the three-electrode tube into a distortionless speech
amplifier or repeater is not now important—it has been decided both
ways by courts—for we are interested here only with the development
of a scientific device and with its applications. The essential device,
not only for the whole broadcasting art and not only for most of
modern long distance wire telephone, but also for all forms of speech
reproduction and amplification which represents the greater part of
the whole modern picture business—not to mention picture reproduc-
ion at a distance in all its forms—the essential device is simply the
elephone repeater or amplifier.

The multiplicity of the new and wholly unforeseen practical uses
‘hich one new device or principle introduced into physics seems in-
rariably to find always astonishes even the physicist, who alone realizes
ow small and often how siinple, is the fundamental scientific advance
that has been made.  Knock out the telephone repeater or tube ampli-
fier and probably nine-tenths of the whole vast modern structure of
communications, in all its forms, wireless, wire, talkie and picture,
comes crashing to the ground. But in all that 1 have said so far, I
haven’t even begun to tell how this miracle of the radio came about.

The Discovery in 1888

I haven’t yet touched its pedigree. How did Jewett come to know
anything about inertialess electron streams in exhausted tubes? Who
sired that idea? It had scores and scores of progenitors—physicists
who had worked out the properties of these electron streams in
physical laboratories from 1897, when the electron theory of matter
first came into its own in the thinking of physicists, up to 1911. That
date merely signalizes the point at which a commercial need set
Jewett to looking into the physicist’s already accumulated store of
ideas to see if he could find there something that would meet his
purpose. But where did the electron theory of matter come from?
There is terrible promiscuity in its parentage, J. J. Thomson, 1897,
and G. Stoney Johnston, 1891, and Weber, 1878, and Faraday. 1831, and
Fraglkliln, 1756, all these did some of the fertilizing which resulted in
its birth.

But it isn’t only electron strears and electron theories that had to
be developed before broadcasting could come. These are a part of
what we call the physics of matter. But what are these ether waves,
these wireless waves, anyway, that the play of electrons within the tube
sends out with the speed of light 186,000 miles a second to tell in
Honolulu what is happening that very second in Washington?

They had never been heard of before 1888, when Hertz in Germany
caught them playing about in the neighborhood of a static machine in
action. No wonder, since they dart with the speed of light, they had
slipped through the fingers of preceding experimenters. And Hertz
wouldn’t have caught them either if Maxwell, perhaps the most pene-
trating intellect of the nineteenth century, had not predicted in 1876,
ins Cambridge, England, that they must exist, nor would he have been

le to make that prophecy had not the Frenchman, Fresnel, in 1830,
nd the English physician, Young, in 1800, proved experimentally that
ight has wave properties. There I will break off the pedigree for a
moment to return to it later.

But I haven’t yet told you what are these ether waves, nor shall I
do so for I don’t know myself nor does anybody else. They are
fundamentally as mysterious to the physicist today as they are to
the layman; more mysterious to the physicist now than they were
| thirty years ago, or, indeed, at any time since 1800, for in the nine-
teenth century he was pretty cocksure about that knowledge, but he
is more modest now, for ether waves have recently been revealing
new properties.

Learning More

But however mysterious their fundamental nature may yet be, this
is certainly true, that every decade since 1800 we have been learning
more and more about how they act and for the purpose of understand-
ing the radio, if that word understand means anything, all that you
need to know, indeed, all that anybody knows is that the sound waves
which your speech produces are transformed by the microphox_1e into
which you speak, into exactly similar electrical current variations in
the circuit of which the microphone is a part, are then amplified a
million or so times without distortion by the telephone-tube-repeater
on their way to the wireless antennas, where these giant electrical
variations impress in some way their identical wave forms upon the
ether which, in turn, in some way transmits this wave form with the
speed of light through space to be picked up by anqther electrical
circuit containing a microphone and retransformed by it by its well-
known mechanism into sound waves exactly like those your voice
emitted at the transmitting end. That the ether, or .empty space, if

| By Robert A. Millikan

Director of Norman Bridge Physical Laboratory, California Institute of Technology; isolator of the
L Electron; Nobel Prize winner; Authority om the Cosmic Ray.

you don’t like the word ether, as some physicists do not, their dislike
merely indicating that we don't know that anything whatever is out
there between the stars except simply space, has this property of
transmitting wave-like disturbances in all directions with the speed of
light, will probably never cease to be a source of wonder as well to
the informed as to the ignorant.

It is just a brute experimental fact to which we have to adjust
our thinking as best we can or, better still, which we must take willy-
nilly as the first basis of our thinking.

New Stupendous Field

And what I have told you so far amply explains why we must talk
about wireless waves and wireless wavelengths and wireless {requen-
cies, though we didn't know they existed at all fifty years ago, so
new is this whole stupendous field of physics.

But now let me trace the pedigree of the radio a little farther back,
back of 1800 A. D., at which time light was first definitely proved by
Thomas Young to have wave properties. Since light is certainly trans-
mitter from sun to earth and from star to star through the interven-
ing space at a speed of 186,000 miles per second, that space must have
some properties closely akin to those of material media, for air, for
example, is well known to transmit sound waves at a speed of about
1,000 ft. per second, while water transmits sound waves at a speed
of about 4,000 ft. per second and in general all material media transmit
sound waves at a speed definitely determined by the properties of
each particular medium, i.e., by its elasticity and density, so that we are
obliged to assign something like material properties to interstellar, i.e.,
to empty space. Indeed, that is the sole reason the term ether was
ever introduced, since in 1800 at least it was thought to be something
of an hyberneanism to talk about the properties of empty space, which
by definition has no properties. The radio waves which I have been
talking about above are now known definitely to be identical with
light save for their wavelength, which is of the order of a million
times longer than that of light.

But how do we know all this about the relation of ether physics
and matter physics, ether waves and -electrons, which had to come
together and through their joint effort create radio broadcasting?
For this owes its birth on the one hand to the electron tube, one of
the latest aspects of matter physics, and on the other hand to the
transmitting power of ether waves, which carry my voice in a very
small fraction of a second to London, England, whereas if that voice
could be made strong enough so that it would carry directly by sound
waves in air to London it would take it a full week* to arrive there,
a situation which would badly complicate my broadcasting.

Ether physics and matter physics, then, began to come together
about 1800, for before that time only one of them—matter-physics—
had been created. Pull out the foundations of matter-physics which
were laid in the sixteenth and seventeenth centuries by Galileo and
Newton, and the whole structure not only of modern physics, but of
modern civilization, comes crashing down; and by modern civilization
I don't mean merely its material aspects as represented in our indus-
trial age, I mean the intellectual and even the mora_l and religious
aspects of modern life as well. That is what the pedigree of broad-
casting as of every other scientific development of our times leads us
back to.

Banking on Experience

For the scientific method, although adumbrated in Greel_< times, was
essentially created in the sixteenth and seventeenth centuries, and it is
the scientific method that is not only the basis of our whole modern
civilization, but that when combined with the spirit of religion is the
basis of the hope that the human race can move on continuously
toward a happier and a finer future. .

But now, just exactly what do I mean by the scientific method,
and what was the change in mode of a.pproach that Galileo so con-
spicuously employed and which resulted in what Professor Whitehead
of Harvard calls the most intimate change m'outlg)ok which the
human race had yet encountered? Whetham in his “History of
Science” states it substantially as follows: The method c'ons1sted in
discarding all apriori postulates about the nature of_ reality and'all
complete philosophic systems, such as all the philosophies of the ancient
world, idealists and atomists alike, had started with, discarding like-
wise all intuitive axioms on the one hand and authority on the other,
such as had been the foundation of mediaeval scholasticism, and ap-
pealing by the experimental method to the tribunal of brute facts—
facts which bore no relation to any philosophic synthesis the_n possible.
Natural science may use inductive reasoning at the intermediate stages
of its inquiry, and inductive theories are an ess_entlal part of its
procedure, but primarily it is emnpirical and its ultimate appeal is to
observation and experiment.

(Continued on next page)

* It would take 8.8 hours.—Editor.
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Millikan Sides with Experimental Scientists as World Leaders

] (Continued from preceding page)

It is not too much to say that Galileo started modern physical
science on the course which has extended unbroken to our own day.

In a very real sense he is the first of the moderns. 'With him the
old assumption of a complete and rationalized scheme of knowledge
has been given up. Facts are no longer deduced from and obliged
to conform with an authoritative and rational synthesis. Each fact
acquired by observation and experiment is accepted as it stands with
its immediate and inevitable consequences, irrespective of the human
desire to make the whole of nature at once amenable to reason.

Modern Science Empirical

Concordances between the isolated facts appear but slowly, and the
little spheres of knowledge surrounding each fact come nto touch
here and there, and perhaps coalesce into larger spheres. But the
welding of all knowledge, scientific or philosophic, into an all embrac-
ing unity, if not seen to be forever impossible is at least relegated to
the distant future. Medieval scholasticism was rational; modern
science is in essence empirical. The former worshipped the human
reason acting within the bounds of authority, the latter accepts brute
facts whether reasonable or not. Galileo, unlike some who followed
him and founded systems upon his work, like the French philosophers
of the eighteenth century, was content to wait in acknowledged ignor-
ance upon questions that can only be answered by rash speculation or
deduced from philosophic systems. He confessed that he knew nothing
about the nature of force, the cause of gravity, the origin of the
universe. Rather than express extravagances he declared it better to
pronounce that wise, ingenious and modest sentence, “I know not.”

That is the method of science. Now, what has resulted from its
application :

First, not merely the radio art, whose pedigree we have been
tracing, but practically the whole of modern material civilization in
so far as it differs from ancient civilizations. It is easy to trace
the pedigree of practically every modern industrial or scientific device
back to the new knowledge which Galileo’s method and indeed his
own experimental researches began to bring to light. Let me give just
two illustrations.

For thousands, perhaps for tens of thousands, of ycars before his
time, men had pushed carts and pulled wagons, but not one of them
had any correct idea about the exact relations between the force
exerted and the motion produced. ‘This is just what he found by
studying the way his marbles acquired velocity as they rolled down
his inclined plane. Without the formula, force equals mass times
acceleration, which came into the knowledge of mankind through his
work, not a single steam engine. automobile, airplane or any other
power machine could be designed today.

Joule's Work

Further, it was precisely this formula which seventy-five years
later in the hands of Newton made the discovery of the law of gravi-
tation possible, and with it the whole development of celestial
mechanics, the successes of which have at last weened the whole
world away from treating with anything but ridicule “the village that
ruled the earth was flat, flat as my hat, flatter than that,” and opened
the eyes of the world to the glories and the mysteries of modern
astronomy. . )

Again, through hundreds of thousands of years. alike in_the epochs
of savagery and barbarism, and in those amazing Greek aqd Latin CIYI]l-
zations, man had warmed himself at his camp ﬁrg and his grate w;th-
out ever stopping to wonder what heat was; or, if he wondered, with-
out having any idea of how to set to work to find out. More than
that, it was impossible for him to find out before the idea or concept
of energy of molecular motion had been formulated, and this idea
came from Galilean and Newtonian mechanics. ]

It was 1850, and by following exactly the method of Galileo and also
by using directly the results of his and Newton’s work, that the foun-
dations were laid by Joule and a group of his contemporaries for the
modern development of the steamm engine, which utilizes the relations
between heat and work, and which begot in its turn the internal com-

bustion engine. In exactly the same way through Franklin, Volta,
Faraday and Maxwell, all utilizing the method as well as the results
of their scientific ancestors, has the age of electricity within my own
life time been ushered in.

Also, the same method applied to the study of the eartl’s crust
with its fossil records of age-long development from lower to higher
biological forms and the further study of the anatomical relations
between these forms have brought to light brute facts which must tell
their own tale no matter what preconceived philosophers or world
systems they may encounter. This whole group of observed facts
about the universe around us is what is responsible for the enormous
change in human outlook that has been characteristic of our century.

[n that sentence I have touched the second advance, more important
than the material one, which came as a result of the application of
the scientific method. Let me follow it a little farther.

Not Capricious

Through all primitive thinking, and some of it not so primitive,
nature is regarded as essentially capricious. Things happen because
the God of the mountain, the forest, the river, or the sea wills to
have them happen, and that God is in general endowed with practi-
cally all man’s frailties. That God’s will can be supplicated, pleased,
enraged, appeased, cajoled, but that it operates in any systematic
way or in accordance with fixed principles which man by study
can come to understand, that was an idea which, while it was adum-
prated in the Greek world, notable in the work of Aristarchus of
Samos, Archimedes of Syracuse, Hiparchus of Alexandria, was after
all practically without influence in human life before the real advent
of the scientific method in the sixteenth and seventeenth centuries.

Galileo in establishing the laws of force and motion assumed the
principle of uniformity and laid down regularities or laws which made
prediction of astronomical events and of some terrestrial events a
possibility. The continued and ever-increasing success of these pre-
dictions soon began inevitably to change men’s thinking about the
fundamental nature of the universe. With increasing knowledge men’s
ideas of God, the integrating factor in the universe, of course began
to change. The days of child-like anthropomorphic conceptions began
to draw to a close, and mankind began to move forward to a finer,
bigger, more mature, more satisfying conception of God. A God of
caprice and whim began to be replaced in human thinking by a God
who rules through law, a universe which was not worth knowing
because it could not be counted upon began to be replaced by a nature
which is dependable and to some extent at least understandable even
controllable by man. Man began to be no longer merely a plaything in
the hands either of hiind fate or of a capricious God, but himself a vital
agent in the march of things. His conception of duty and therefore of
religion began to change.

Under the old conception his chief duty has been to propitiate his
God, hence monasteries, penances, withdrawal from the world and
useless lives. Under the new conception duty came to be to try to
understand God’s laws, and to bring one’s life and the lives of all
mankind into harmony with them.

All Worth Study

Most important of all, in the old days men had made wholly artificial
and irrational distinction between the natural and supernatural. Events
which were sufficiently common and familiar were thought of as
natural, and events which were uncommon and not understood were
called supernatural. The idea of the uniformity or repeatability of
events abolished completely all such child-like distinctions. All events
without exception are worthy of study and of attempts at understand-
ing, because nature is assumed to be dependable, not capricious.
Familiarity or unfamiliarity have nothing whatever to do with it. Call
all events natural if you will, or all supernatural if you prefer, but
forget. so says Galielo’s method, either one term or the other.

No wonder Whitehead called it “the most intimate change in outlook
the human race had yet encountered.”

All this is what we discover when we try to look up radio’s pedigree.

Can Understand Electricity But Not Define What It Is

One of the first questions the radio student or electrical Ige-
ginner is sure to ask, is “What is electricity?’ Such a question
is unanswerable! Electricity is a name for something that we are
unable to see, smell, hear or feel. We know it is there because we
are able to determine its effect through physical occurrences; light,
heat, power, etc. L .

Although no one knows what electricity is. there is a vast amount
of very exact and scientific knowledge about what electricity does.
We can measure it, distribute it, sell it at so much a unit amount,
and use it in thousands of beneficial ways.

There is a widely accepted theory that matter itself is nothing but
electricity arranged in certain forms. Our growing use of elec-
tricity in every conceivable fashion makes the study of electricity
increasingly popular. Radio is one of the results of the study and
application of electricity. The fact that we do not know precisely
what electricity actually is seems to exert no limitations upon what
we can do with it.

The fact that electricity is known by its manifestations rather
than by its essence has led to various theories, the latest the elec-
tronic theory of matter.
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A Question and Answer
Department conducted by
Radio World’s Technical
Staff. Only Questions sent
in by University Club
Members are answered.
Answers printed herewith
have been mailed to Uni-
versity Members.

Radio University

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

Annual subscriptions are
accepted at $6 for 52
numbers, with the privil-
ege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription.
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FIG. 924

By means of a diode detector, such as the one in this cireuit,

it is possible to couple a push-pull amplifier by means of

resistances directly to the detector without killing one side
of the circuit.

Coil Ranges

F a tuning condeuser in a circuit has a range of 25 to 275
mmfd.,, how many coils are needed in a set to cover the
frequency band from 1,500 ke. to 30,000 ke?—W.G.H.

The ratio of the maximum to the minimum capacity is 275/11,
or 11, and the square root of this number is equal to the maxi-
mum to the minimum f{requency which can be covered with any
coil. The square root is 3.315. Two coils suitably chosen will
cover a frequency ratio of square of this number; that is, 11,
and three will cover a frequency ratio of the cube of the num-
ber ; that is, 36.5.

Now the ratio of 30,000 to 1,500 kc. is 20. Eleven is less than
this. Hence, we need more than two coils. But 36.5 is con-
siderably larger than 20 and therefore three coils are sufficient
These coils allow for a frequency ratio for each coil of 3.315.
whereas the total range requires only 221. Hence, there will
be a satisfactory overlapping of tuning ranges of the coils.

Status of Television

WHAT is your opinion of television receiving as now avail-
able?

It is hardly in the truly entertainment stage as yet, but is
fascinating from the study and experimental viewpoint. If you
wish to see television pictures as now receivable, get in touch
with any of the television manufacturers or broadcasters. They
can tell you where to see sets in use. Or, see a dealer’s demon-
stration where television equipment is sold.

* % %
New Tube Applications

[IL the new tubes which vou announced recently be suit-
able for portable receivers when they are heated with dry
cell batteries?>—T. C. R.

The new tubes take a voltage of 6.3 and a current of 0.3 ampere.
Therefore, if dry cells are used for supplying the heater current, it
is necessary to usc at least four of them in series to make the vol-
tage high enough. Since each tube takes 0.3 ampere and one No. 6
dry cell should not deliver more than 0.25 ampere, it is necessary
to use two cells in parallel. That means that not less than eight
cells are needed for each tube. Obviously, dry cells are not suitable
and hence the tubes are not suitable for portable sets. The most
suitable tubes for portable sets are the new 2-volt tubes, which
require only 0.06 ampere per tube, except the power tube, which
takes 0.13 ampere. The new 6.3 volt tubes are suitable for auto-
mobile set, however, and they have been designed for thic purpose.

* * *

Coupling Push-Pull to Detector With Resistance

S IT possible to couple a push-pull amplifier to a detector by
[ means of non-inductive resistances and condensers without kill-

ing one side of the circuit? If so, will you kindly show how
it may be done?—R. B. N.

It depends on what type of detector that is used. If you use
a crystal detector or a diode rectifier it is easy to do. In Fig. 924
is a circuit showing a diode type detector connected by means of
resistances and condensers to a push-pull amplifier. The diode is
obtained by connecting the grid and the plate of a 227 tube together.
The diode tube must be of the heater type unless a separate
battery is used to heat its filament.

Regeneration in |IF Amplifier

S IT practical to use regeneration in the intermediate frequency
l amplifier of a superheterodyne? It seems to me that it would

be, especially when the intermediate frequency is high. It should
work just as well in a superheterodyne as in a tuned radio frequency
amplifier—R. B.

There is no reason why some regeneration should not be used,
provided there is a good control for it. Regeneration has been tried
at various frequencies. At a frequency of 45 kilocycles the increase
in volume by regeneration was about equal to one stage of amplifi-
cation, so that one of the stages could be omitted. However, the
set became too selective so that the boominess of the output was
extremely unpleasant. At higher intermediate frequencies this is
not so pronounced. There is one advantage in using regeneration
in a short-wave superheterodyne receiver aund that is it is possible
to receive code signals as pure tones rather than as key clicks. If
the intermediate frequency amplifier is set oscillating feebly by
advancing the regeneration continuous wave code can be heard as
pure-tone dots and dashes by detuning the short-wave oscillator
just.a little. This detuning is so slight that it does not reduce the

sensitivity at all.

Circuit Won't Oscillate

HAVE a three-tube receiver of the regenerative type. Although
l the tickler coil can be turned through an angle of 180 degrees,

the circuit will not oscillate in any position of the tickler. What
do you think could be the matter >—F. W. R.

There are many things which could account for lack of oscilla-
tion. First, it might be a poor tube in the detector socket. Next
it might be the filament or plate voltages are not high enough.
Again, you may have a by-pass condenser from the plate to ground
which ghort-circuits the tickler. And again, it may be that the
tickler does not have enough turns on it, although this is not a
likely cause. There is a strong probability that the trouble is due
to too close coupling between the antenna and the tuned circuit. Tf
the coupling is close the antenna virtually amounts to a short circuit
of the tuned winding and there will neither be selectivity nor regen-

eration.
% * *

Superheterodyne Won't Work

HAVE constructed a superheterodyne, taking ‘every precaution
I to get it perfect in every way. The radio frequency amplifier

works as it should. The intermediate frequency amplifier works
as well as could be expected when it is used on another super. Like-
wise, the audio frequency amplifier functions satisfactorily. Yet not
a sound can be obtained through the super. All the tubes are good
and the wiring checks. No defective parts have been discovered
during the most careful tests. What do you suppose is the trouble?
-W. H. ]

Reverse the leads to the tickler winding on the oscillator. Every-
thing else seems to have been eliminated as a possible source of
the trouble. If the leads to the tickler are not connected in the
proper way, the tube will not oscillate, and without oscillation the

super is dead.
x £ *

Accurate Inductance Coils

S I'T possible to wind a coil at home to a predetermined induct-
[ ance that is accurate enough for use in measuring the inductance

of other coils in a bridge circuit? In case it is possible, what
precautions should be taken to get the inductance accurate?—
W. H V.

If extreme accuracy is not required it is quite possible. The pre-
cautions necessary are to measure all the dimensions of the form
and the wire accurately because the inductance depends only on
linear dimensions as can be seen from the following formula for
a single layer solenoid: L = 39.48uNR2K, in which L is the induct-
ance in centimeters, n the total number of turns, N the number of
turns per centimeter of axial length, R the radius of the coil in
centimeters, and K is a factor which depends on the ratio of the
diameter of the coil to the length of the winding. There are 1,000
centimeters in one microhenry and 2.54 centimeters in one inch. The
radius of the coil is the distance from the center of the form to
the center of the wire. I{ fine wire is used the radius may be taken
as one-half of the diameter of the form. The turns per centimeter
may be obtained by measuring the total length of the winding and
dividing the total number of turns by this length. For K a table
of this factor must be obtained and it is contained in Bureau of
Standards Circular No. 74.
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Grid volh?ge. plate output voltage curves are the most useful
characferlsﬁc.s of a tube in determining the amplification and
the operating limits of the tube under given conditions.

Squeals Abundant

N my regenerative receiver I can hear squeals at nearly every

dxvxslpn on the tuning condenser dial when I use the headphones

for listening in. Some of the squeals are strong, but most of
them are weak. Are these squeals due to harmonics or to distant
brg::ldcast stations ?—T. L. F.

Most of the squeals are undoubtedly due to distant broadcast
stations, but some of them may be due to the second harmonics
of the local broadcast stations. If your dial just covers the broad-
cast band harmonics may be heard on stations using 750 kc. or
lower frequencics, provided these stations are strong in your lo-
cality. It is possible to calibrate a regenerative receiver of this kind
against the squeals even if only a few stations well scattered in the
broadcast band can be located by frequency. If a curve is con-
structed with dial settings against the frequencies of the recogniza-
ble stations, it will be found that the weak squeals will be located
on the curve at the proner places on the curve, provided that account
is taken of the fact that they should be 10 kc. apart. It must not
be forgotten that one may be skipped now and then. But this may
be discovered by the fact that there should be a certain number
of squeals between the local stations. Take, for example, WEAF
and WOR, operating on 660 and 710 kc., respectively. Around New
York these are strong. Between them there are four channels and
a squeal should be heard for every one. If only three are heard
one is either silent or it is too distant to produce an andible squeal.
Which one is missing can be determined from the dial settings of
those that can be heard.

* ok *

Rectifier Burns Out

N my receiver I have a 280 rectifier. It worked fine for a long

I time, but suddenly the set stopped playing. I discovered that the

rectifier would not light. I put in a new one and it immediately

flared up with a bluish color, turned very hot, and then went out. I

don’t want to put in another rectifier before the trouble has been

(igrrectgd. What, in your opinion, is the cause of the trouble?—
. J. S.

You have a short somewhere in the circuit. It may be a shorted
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50 condenser either in the filter or in the set proper. Again, it may be
that the grid bias of the power tubes has been shorted. The trouble
- I S 180 is that you are drawing too much current from the rectifier tube,
Eg=1015 B UX-137 1 and only a short would account for this if the set worked all right
\ Es=120V at first. As soon as this short has been found and opened it should
\ Ed =175V 410 be safe to put in another rectifier .tube. Test all by—pa.ss condensers
\ o 7250,0000 and bias resistors and also examine the set for possible shorts of
all EB"‘ {80 L 160 | the high voltage leads to grou:]d.* .
N \ Using Small Tuning Condenser
150 HAT is the smallest tuning condenser that may be used for
\ \ Wcovering the broadcast band? I understand that a 250 mfd.
—Eg =151.5 T~ 140 is too small and that a 350 mmfd. is sometimes too small. I
\ should like to use evlg.n a smaller condenser than a 250 mmifd. if it is
at all possible—R. E. E.
130 The required capacity depends on so many things that it is impos-
\ sible to say how small it may be in any case. It is only possible to
N {10 give the ratio of the maximum to the minimum capacity in the
Eg=i35 | \ circuit. This ratio is 900/121 in all cases if the condenser is just
\ to cover the broadcast band. Just what the maximum should be
{10 depends on what tlie minimum happens to be. We may theorize as
\ \ to the possibility. The three main factors that contribute to the
\ 00 minimum capacity when the coil is not shielded and when it is very
Ea=ins |~ \ O loosely coupled to any other circuit, such as the antenna, are the
B ) NG \ = grid-cathode capacity of the tube, the minimum capacity of the
N 90 — condenser, and the self-capacity of the coil. Then there are the
\ , \ \\ g leads to the tube and to the tuning condenser that must be taken
80 > into account. The grid-cathode capacity of the tube is not a fixed
-\\ N \ \ quantity, but depends on the constants in the plate circuit. The coil
EB=90 NG \ \ \ Wi capacity is approximately equal, numerically, to the diameter of
\ \ \\\ 10 ':(_ the coil inlcsentimheters. Hence, a small1 cogl slll)ouldsbge use(fl(.j S’fJ}I:-
pose it is 1.5 inches. The capacity would be about 3.8 mmid. e
\ ©0 6_" grid-cathode capacity of the tube (227) is about 10 mmfd. The
NI \ \ minimum capacity of the tuning condenser might be 15 mmifd. So
E.=675 ™ A\ \ far we have a tetal of 28.8 mmifd. The leads might well add 1.2
=8 = \ \ 50 mmifd. Hence, the total would be 30 mmid. This is about the
N \ \ \ \\ minimum. In this case thelmaximum would have to bg1223 mmid.
However, in most practical cases it is not even possible to cover
\ N\ \\\ &2 the band with a 350 mmfd.
—— * % %
Ep=45 N \\ \\\\\ \\\\\ 50 AC Versus DC
\ N \\ HICH is better, AC or DC on the filaments and plates of
~ N V‘/ short-wave receivers? That is, which gives the best all-
around results >—B. W. C.
N It is largely a matter of convenience. Where AC is available it
\ \l j 10 is usually more satisfactory to use it for supplying all the voltages.
N When AC is not available batteries must be used. When there is
= == 0 oscillation, which includes regeneration, in the circuit, there is likely
2 4 3 7 5! t(l)) be considerable hum if AC is used. Hum is particularly notice-
le when a regenerative receiver is used and the circuit is adjusted
GRID YOLTAGE a genena v e
to the verge of oscillation.
% % %
FIG. 925 P .
ush-Pull Oscillator

S it possible to make a push-pull oscillator, and, if so, will the
I output be relatively more free from harmonics than the output

of a single tube oscillator? If such an oscillator, will you kindly
explain how it can be made?—C. W. Y.

Such an oscillator is quite practical and its output is relatively
free from even order harmonics, such as the second, fourth and sixth.
If the feedback is just barely sufficient to maintain oscillation it
will also be relatively free from the odd harmonics. To connect
such an oscillator imagine having a push-pull interstage trans-
former with both the primary and the secondary centertapped. Con-
nect the two grid terminals to the grids of the two tubes and the
two plate terminals to the plates of the same tube. Connect the
centertap of the secondary to C minus and the centertap of the
primary to B plus. B minus, C plus, and ground are connected
together. The tuning condenser may be across either the secondary
or the primary. Since both sides will be alive in either case the
rotor of the condenser cannot be grounded. Neither can it be
attached to the dial with a metal shaft. Such an oscillator can be
made to oscillate at higher frequencies than single-tube oscillators
because the interelectrode capa*cit); cin be balanced out.

Figuring Amplification
ILL yoqu kindly explain how to figure the amplification that
may be obtained from a tube when the grid voltage plate
current curves are available, or grid voltage, plate output
voltage curves?—W. H. C.
If the voltage between the plate and the filament, or cathode, bg

taken with a vacuum tube voltmeter for different grid voltages;

with a resistance in the plate circuit, a curves as any one in Fig.
925 is obtained. At any grid bias the amplification can he obtained
from such a curve by finding the slope of the curve at the selected
bias, that is, finding the change in the plate voltage produced by
a change of one volt in the grid bias. Taking the upper curve in
TFig. 925 and a grid bias of one volt we note that at 0.5 volt the
plate voltage is 38 volts and at 1.5 volts bias the plate voltage is
112 volts. Thus one volt change in the grid bias causes a change
of 74 volts, and that is numerically equal to the amplification. Only
a screen grid tube will give such high amplification in a resistance
coupled circuit. If plate current curves are available it is necessary
to know the resistance in the plate circuit. The change in the plate
current caused by a change of one volt in the grid bias, multiplied by
the plate load resistance gives the amplification.
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The Trade Announces—

Electrad Amplifiers

Proving Popular

Electrad Inc., 175 Varick street, New
York City, internationally known to radio
manufacturers and fans as a manufac-

Electrad's C-250 audio
power amplifier, using the
Loftin-White non-reactive
circuit. This is one of three
types of Loftin-White am-
plifiers made by this com-
pany, the tubes and watt-
age constituting the dif-
ferences.

turer of high-grade resistors, &xpanded
its activities about a year ago into the
power-amplifier and sound equipment
field, and has since made rapid strides in
that department.

“The step was a logical one,” says
Arthur Moss, president of the company,
“owing to our specializing on the new
Loftin-White direct-coupled amplifier
circuits. This type of circuit depends
chiefly for success on the quality of re-
sistors used, and since our engineers were
thoroughly familiar with all resistor re-
quirements it was an easy transition for
us into amplifier production.”

Electrad direct-coupled amplifiers have
been designed for high-gain, high-undis-
torted output, compactness, uniform audio
respouse curve and long life. They give
excellent reproduction due to the uniform
amplification throughout the audio range
of frequencies. These amplifiers are suit-
able for amplification of signal from
microphone, radio or electrical pick-up
and give exceptional quality of record
recording.

Three models of these Loftin-White
amplifiers are supplied by Electrad, as
follows:

Model A-245—has a gain of 49 decibels
and undistorted power output rating of
1.6 watts. 1t uses one each of type '24;
45 and ‘80 tubes, and lists at $40.00 as-
sembled and wired, less tubes. The model
A-245 may also be had in kit form, less
tubes, for $35.00.

Model A-250—has a gain of 55 decibels
and undistorted power output rating of

4.6 watts. It uses one each of types '24;

’50 and '81 tubes, and lists at $87.50, as-
sembled and wired, less tubes.

Model C-250 (illustrated) has a gain of
60 decibels and undistorted power output
rating of 10.35 watts. It uses one '24 type
tube, two ’5('s in push-pull and two '81
rectifiers. It lists at $135.00 assembled
and wired, less tubes.

A folder, describing these amplifiers in
detail, will be mailed upon request to
Electrad, Inc, Amplifier Division, 175
Varick street, New York, N. Y.

Silver-Marshall Sells
Sets Direct to Dealer

Silver-Marshall, Inc., put into effect a
new policy of direct sale of sets to deal-
ers, eliminating 53 jobbers. It was said
the dealers must sell more receivers at a
greater profit to stay in business and that
their gradual elimination is taking place
due to manufacturers adhering to the
1929 prosperity policies.

Delco Has Sets for
the Police Frequencies

Two new radio receivers, designed
especially for police work, have just been
announced by the Delco Radio Corpora-

tion, Dayton, O. One, of the automotive
type, for use in automobiles, is featured

by use of the pentode tube.

The other set is a police station re-
ceiver, for use in offices, and was designed
as a result of establishment of police
broadcasting systems not only for city
departments but for state police. These
sets are used in police stations and
sheriffs’ offices. The Delco set is built
specifically for this work and can be
locked on one wavelength for receiving
one station, or may take in the entire
range of police frequencies, if it is desired
to receive state police calls as well or calls
from stations in adjacent cities.

So that the message being broadcast
may be heard under all traffic conditions,
the speaker has been especially designed
to give a reasonable high-pitched tone,
easily heard above the lower pitched
rumble of the car and traffic.

“One Second” is Name
of New Amplifier

Bronx Wholesale Radio Co.,, 5 W. Tre-
mont Avenue, Bronx, New York City,
atlc‘mmuuces a “One-Second” power ampli-

er.

The “One Second” power amplifier has
been designed for public address systems
and radio frequency tuners, with sufficient
supply to convert any battery set to an
up-to-date AC electric set, as a B elimi--
nator and power amplifier. Briefly, it
can be used anywhere that amplification,
filament and power supply are desired.

The name “One Second” has been
derived from a practical angle, as that is
all the time that is required to lapse after
the current has been turned on for the
amplifier to be in full operation.

This amplifier contains two stages of
audio amplification, one single stage, and
a push-pull stage, carefully designed to
carry any load to an undistorted output.

A “pitch control” that varies smoothly
and gradually permits the bass notes to
be amplified more, as well as the pitch of
a soprano. The “pitch control” makes it
possible to bring out either speech or
music at the desired pitch.

Absolutely humless, the filter system is
composed of heavy duty chokes and dry
paper condensers, designed and tested to
stand more current than the device can
draw, preventing the slightest hum from
escaping through the speaker.

The power transformer is constructed
of the highest grade of material, for 110-
120 volts AC, 60 cycles or 25 cycles.

Overall dimensions, 20x4x7%4.

The tubes used are two 250’s, two 281’s
and one 226.
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Cardw‘ell Has New
Midway Condensers

A new series of Midway featherweight
variable condensers has just been an-
nounced by The Allen D. Cardwell Mfg.

The comparative sizes of the standard and new

Midway condensers of the Allen D. Cardwell

Manufacruring Corporation. The Miidway is
at left.

Corp., 81 Prospect street, Brooklyn, N. Y.
These condensers have a wide application
to short wave sets, converters and adap-
ters. They are especially suitable in sets
designed for television reception.

Hitherto Midway condensers were
available only in single units and only
with straight capacity tuning curves. The
new line includes two-gang (dual) con-
densers, with shielding between the sec-
tions and with plates having a tuning
curve commencing with straight frequency
and changing to straight capacity. This
tuning curve is regarded as most suitable
for dual condensers and gives ample sta-
tion separation on all wavelengths. The
new dual condensers are available in
maximum capacity ranges of from 26
mmfds. up to 200 mmids. (each section).
The dual 200 mmifd. condensers find par-
ticular application in television work.

The single section condensers are made
in maximum capacities ranging from 26
mmfds. (3 plate), to 365 mmids. (35
plates).

Both single and dual condensers retain
the advantages of the original Midway
models. They are very small and com-
pact and of extremely light weight. They
call for a panel surface of only 234 x 2%
inches and are about one-third the weight
of ordinary variable condensers. Ex-
tremely light weight is attained by the
use of -aluminum throughout, with just a
few minor exceptions. Because of their
light weight, compactness and accuracy,
Midway condensers are being widely used
in midget sets, airplane receivers, auto-
mobile radio sets, portables, etc.

Electrolytic and Resistor

New Micamold Products

Micamold Radio Corp., 1087 Flushing
avenue, Brooklyn, N. Y., has developed
new manufacturing methods which it says
insure uniformity of capacity and power
factor of molded mica condensers. The
electrical characteristics are said to be
much more stable than heretofore. The
mica used throughout these condensers is
India mica, 1ts dielectric constant about
5.5. The company stated:

“A new molding process eliminates both
gases and moisture from the condenser
itself, thus providing a completely sealed
unit unaffected by external conditions of
time, temperature, and moisture.”

Micomold has also developed two new
products: a molded carbon resistor and
a dry electrolytic condenser.
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Lynch Metallized and
Wire-Wound Resistors

Lynch metallized resistors, made by the
Lynch Mfg. Co., 1775 Broadway (General
Motors Building) N. Y. C, now employ

new K filament. This filament is the
result of many months of intensive
research.

It is the same general type the trade is
acquainted with Dbut stronger and more
durable and therefore able to meet the
more rigid specifications now demanded.
Closer tolerances are possible with K fila-
ment, and it has the capacity to stand
greater overload.

Another outstanding improvement is
the molded end cap which is a feature of
Lynch resistors. The cap itself is tapered
for insertion in standard cartridge type
mountings, where interchangeability is
desired. Tinned copper pigtails, when
specified, are molded into the caps and
are not soldered or strapped thereto. By
this method, a clean, sure 100% contact
hetween resistance element, cap and pig-
tail is made certain.

Lynch metallized resistors are the
result of extensive research both in the
laboratory and in the field. The resist-
ance element is based on the famous
metallized principle. The metallized
resistance element is produced under lab-
oratory conditions which provide a con-
tinuous and careful check for accuracy
throughout the entire Jength of the
resistance element in the making. Sub-
sequent tests include flashing at double
the rated wattage of the unit and addi-
tional tests for accuracy before shipment.

The special ceramic casing is of sturdy
construction and maximum heat dissipa-
tion. It will withstand more than aver-
age shocks and jars, as well as minimizes
possibility of damage by crushing.

Lynch metallized resistors are supplied
in ¥4, 1, 2, 3 and 5 watts, cartridge and
pigtail types.

The 1mproved Lynch wire-wound
resistors are now available in either car-
tridge or pigtail type to meet evéry indi-

4

Precision type resistor made by the Lynch Man-
ufacturing Company for multipliers and shunts
in the use of meters.

vidual requirement. Type LW-1 (car-
tridge) and LW-4 (pigtail) are made in
all resistances from one ohm to 500,000
ohms. Type LW-2 (cartridge) is made in
all resistances from 500,000 ohms to 2,500,-
000 ohims. Type LW-3 (pigtail) is made
in all resistances from 200 ohms to 100,000
ohms.

The Lynch  wire-wound  resistors
embody structural features which are
designed to secure the utmost in electri-
cal and mechanical efficiency. Wire and
treatment eliminate breakdowns and
shorted turns. Contact is insured by the
same general method employed in the
manufacture of Lynch metallized resist-
ors. A molded metal end cap cuts down
contact resistance and avoids the weak-
ness encountered in a soldered or welded
connection. It also provides a seal
against moisture and assures noiseless
operation.

Lynch precision wire-wound resistors
are rated one watt; tolerance plus or
minus one percent.

Supertone Uses Switch
to Change Wave Band

The following devices are made by the
Supertone Products Corporation, of 216
‘Wallabout Street, Brooklyn, N, Y.:

Three styles of all-wave {oundation
units, consisting of the wired tuning cir-
cuit, all with single switch selection of
the wave band from the frout panel.

The first foundation unit comprises two
inductively coupled tuning coils in a sin-
gle copper shield, 15-600 meters, with two-
gang tuning condenser, trimming conden-
ser, equalizing condenser, line switch and
band selector, on a 7% x 14 inch front
panel. The catalogue number is AWFU
and the price is $13.50.

The second foundation unit is similar
to the other one, but instead of self-
coupling by inductive relationship, the
two coils are in independent aluminum
shields, affording choice of the method of
external coupling of oscillator and modu-
lator. The catalogue number is AWSS
and the price is $15.

The third foundation unit is for tuned
radio frequency sets, as distinguished
from the two others, which are for use in
conjunction with an intermediate fre-
quency. The catalogue number is A\WWRF
and the price is §15.

If a volume control potentiometer is
desired, it is obtainable with any of the
above models, with line switch built in,
at $1.25 extra.

All three foundation units afford band
selection from the front panel, without
plug-in coils, while the two-gang tuning
condensers supplied as part of all three
assemblies, take care of the frequencies
within each band, with a substantial
overlap to prevent miss-out on any fre-
quencies. All foundation units cover
from 15 to 600 meters.

Precision type tuned radio frequency
transformers also are made by Supertone
Products Corporation for broadcast wave-
length receivers. These coils are wound
on threaded bakelite, with a slot for the
primmary, and are supplied with aluminum
or copper shields, as preferred. The coils
may he used for screen grid or other re-
ceivers, of the tuned radio frequency or
superheterodyne type, in connection with
a gang condenser. These coils are of two
general types, one for .0005 mfd. conden-
sers, the other for .00046 condensers.

Intermediate frequency transformers,
in aluminum shields, 24 inches high, 214
inches in diameter, also are manufactured
by this corporation, for 450 and 175 kec.

The Selectifier, a band pass filter pre-
tuner, comprising a powerful wave trap
for killing off strong locals to permit full
enjoyment of other stations, also is made
by Supertone. This wave trap uses no
tubes, but has two tuned circuits, with
hoth a rejection characteristic, constitu-
ting the wave trap, and an admittance
characteristic. That is, at one setting a
particular station is killed off (rejection),
dat another setting close by, its volume i1s
increased (acceptance). Therefore the
Selectifier also may be used for building
up the volume of weak stations. The
device is wired in a neat walnut-finish
cabinet. The catalogue number is SEIL
and the price is $10. See illustration.
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Talkiola Perfects

Device for Home

The Talkiola Corporation, 1600 Broad-
way, New York, manufacturing home
talkie equipment which combines a talk-

Talkiola, a home talking movie
outfit, with radio set built in.

ing picture machine using 16 millimeter
film, together with a specially designed
radio and gramophone. The cabinet is
different from the usual radio type, in
that it resembles a secretary and can be
used as a desk. The image is cast on the
screen as illustrated, or may be projected
on a much larger scréen farther away, all
without angular 'distortion of image. A
synchronizer easily adjusts the film speed
to the record speed.

The manufacturer designed a special
noiseless projector to take care of the in-
creased speed of talking pictures over the
silent pictures and at the same time
eliminate noises that would interfere with
the proper reproduction of talking pic-
tures. An extensive library of films and
sound records is available to Talkiola
users.

Talkiola has a radio set in it. By throw-
ing a switch one turn, from the radio to
the phonograph it plays any record
recorded at the speed of 78.

A shifting of a lever changes the speed
of the turntable from 78 to 33 1/3 revolu-
tions per ininute, the speed used in talk-
ing pictures.

I'he threading of the film is easily
accomplished and the plate is so marked
that anyone can project picture without
technical knowledge or training.

Talkiola permits running the radio in
connection with a silent picture, or play-
ing any record up to 16 inches as accom-
paniment.

Talkiola has an electric rewind for
films.

_There 1s no installation required as you
simply plug into your AC electric light
socket. Non-inflammable film is used.

The pickup may be supplanted by a
microphone for a public address system
for use in a small hall or large room.

A portable Talkiola is made for indus-
trial educational and entertainment pur-
poses.

Perryman Has New
Mercury 280 Tube

Perryman Electric Co., Inc., 4901 Hudson
Boulevard, North Bergen, N. J., has de-
\{eloped a mercury vapor, full-wave recti-
fier tube, P.R. 280M, characteristics being
similar to the standard 280, but the tube is
capable of delivering three times the avail-
able power of the standard 280. This is
a special low voltage drop tube requiring
spectal circuit for its- use. Complete en-
gineering data are available on request.
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Ex-Stat Resistor
Kits for Servicing

A most attractive and useful metal
case, with de luxe finish, is being given
by the Tilton Manufacturing Company, of

26—t Wat EXSTAT Rewatses |
Friersve pli o mire 0%, wing RMA
T et b oodr

{acturing Company
New York N-Y IR

15 Last Twenty-sixth street, with each
order for a kit of twenty-four replace-
ment resistors. The kit is intended for
the service man, so that he can make a
repair instantly, and also for the radio
experimenter, who frequently finds that
operating results are improved by the use
of a different value of resistor than the
one in a circuit.

The resistors range from 100 ohms to 2
meg. and it is said by the manufacturer
that this meets the replacement require-
ments of more than 90 per cent. of the
cases encountered in servicing a receiver.

The kits are known as Ex-Stat Resistor
Kits, for the Ex-Stat resistors they con
tain. These resistors are of the same
type as used in more than 72 per cent. ot
the receivers being produced. They are
precision resistors and are guaranteed as
to resistance value within the limits set in
manufacturing receivers.

The kit with 24 resistors is known as
type 24. There is also another kit, type
48, containing 48 resistors of 34 different
values, from 100 ohms to 3 meg., with
which a similar but larger case is given
free.

The company also makes resistors for
ignition filtration in automobiles, so that
a set can be worked in a car without
interference caused by the ignition.

catalogue is obtainable by writing
direct to the manufacturer.

New Burgess Battery
for Automobile Sets

A new Burgess radio B battery for auto-
nwohile sets has heen produced by the
Burgess Battery Company, of 111 West
Monroe Street. Chicago. It will give a
greater number of ampere hours because of
its special patented batterv mix.

It will not break down under the con-
stant bumping and vibration that comes
with high speed driving, says the manu-
facturer. It is said to be absolutely water-
proof and to withstand extreme hot and
cold temperatures.

Improved Aerial
Made by Wellston

Since their introduction to the radio
field several years ago by the Wellston
Radio Corporation, Wellston Gold Test
R T e X -'—7
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The Improved Wellston Gold Test Aerial

Products have attained popularity. In fact,
these aerials and replacement parts have
a world-wide reputation.

The new, improved Wellston Gold Test
Aecrial is claimed by the manufacturer to
be one of the greatest innovations since
radio itself, and eliminates both inside
and outside aerials. The shell of this new
improved aerial is constructed of genuine
Durez, an attractive and durable sub-
stance. It follows closely the original
Gold Test Aerial, which is giving satis-
factory service to thousands of radio
owners throughout the wordl, except that
a new idea introduced causes improved
performance.

Although small enough to fit in the
palm of your hand, it has a capacity
equivalent to 54 feet of aerial wire strung
50 feet high in the air. It reduces elec-
trical interference, does away with light-
ning hazards, and because its does not
connect in a light socket, all AC hum and
line noise are eliminated, says the manu-
facturer.

In addition to the Gold Test Aerial,
the Wellston Radio Company has met
with unusual success on Gold Test re-
placement parts. These parts, designed
to allow the largest amount of safety
in the space allowed, are manufactured
to duplicate the original parts as to hook-
up and external size. All parts used in
assembling Gold Test replacements are
manufactured and tested in the factory.
No salvage or surplus parts are used—
only the hest of new material is utilized in
the construction of transformers, con-
densers, resistances, etc, and each and
every product is fully guaranteed by the
manufacturer.

Rola Announces New
Small Dynamic Speaker

A new dynamic loudspeaker unit, de-
signed to meet the requirements of 1931
radio sets and home talkie outfits, has been
announced by the Rola Company, 2570 Su-
perior Avenue,

Cleveland, O., manufac-
turers of electric
reproducers for
the industry

The new Rola
unit, to be known
as Model F, is
said to provide
an astounding
performance in a
very small pack-
age, being only
eight inches over-
all diameter and
weighing under
five pounds.

B. A. Eng-
holm. Rola’s vice-president, responsible for
the development of Model F, said:

“Our problem was to design a unit that
would be more compact, more efficient and
more economical to manufacture than ex-
isting types, and a speaker that would
match the critical load requirements of the
new pentode power tubes. Our new model
F successfully meets these requirements.”

The new small Rola
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Baltimore Radio
Has Power Amplifier

A direct coupled power amplifier of the
Loftin-White type is merchandised by
Baltimore Radio Corporation, 725 Broad-
way, N. Y. City. Sidney Fishberg, engi-
neer of the corporation, said

“The direct coupled type of amplifier is
without doubt the most radical departure
from conventional amplifier design in
years.

“The pentode power amplifier tube is
the newest development in tube design,
having an undistorted power output of
2,500 milliwatts and a power sensitivity
four times as great as that of the type
245 tube.

“When the pentode tube is combined
with the direct coupled amplifier, as in our
model, we have the last word in modern
distortionless, hum-free power amplifiers.
There is practically uniform amplification
of all frequencies from 30 to 10,000 cycles.
An adjustable hum-reducing potentiome-
ter practically eliminates all traces of AC
hum. The PZ power amplifier reproduces
speech and music with marvelous fidelity
of tone, and with sufficient volume to fill
a hall of 500 to 750 seating capacity.

“The amplifier may be coupled to a
tuner or receiver by connecting the out-
put of the detector tube to the primary
of an audio frequency transformer. A
500,000 ohm potentiometer is connected
across the secondary of the transformer,
and the slider and one end terminal of the
potentiometer are connected to the input
terminals of the amplifier (marked
“phono”). The potentiometer is then
adjusted for maximum volume without
howling. This model is unique among
Loftin-White amplifiers in providing a
readily accessible source of plate and
filament current for any tuner.”

Jefferson Electric
Company

The Jefferson Electric Company, 1300
South Laflin Street, Chicago, Illinois, is
exhibiting its complete line of radio ma-
terial in Booth No. 80.

One of the new items is the No. 373
output transformer, a Universal type
made up in the same form as Model No.
372 Universal input transformer. This
new output unit is designed for use with
Magnavox, Jensen, Oxford, Rola, Lan-
sing, Utah, etc. It can be used for coup-
ling power tubes to voice coil dynamics
either in push-pull or cascade amplifica-
tion and has flexible and universal mount-
ing and lead arrangement.

In addition the Jefferson Company is
displaying a complete line of audio trans-
formers, fuses, cutout bases, etc., for the
wholesale trade, as well as a large assort-
ment of power transformers, chokes,
audio transformers, etc., for radio set
manufacturers.

Midget Condenser
Leaflet

The midget condenser has always been
a popular item with radio fans because of
its extreme usefulness. And now with the
recent introduction of the new tuning
type of midget condenser, developed by
the Hammarlund Manufacturing Com-
pany, 424 West 33rd Street, New York
City, its value has been multiplied mani-
fold.

This very interesting subject has been
covered completely in a specially prepared
leaflet, replete with diagrams and circuit
data, just released by Hammarlund.
Copies of this valuable bulletin are free
for the asking.
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A THOUGHT FOR THE WEEK

HESE are interesting times for the
Z radio trade. Eyes are turned toward
Chicago, where the 1931 Radio Trade
Show will be held and where folk from all
over this country and Canada will fore-
quther jor the show itself and the wvarious
social and business functions associaled with
it. Radio shows serve two distinct pur-
poses: they give manufacturers the oppor-
tunity to prove their faith in the goods they
are making and give dealers and jobbers a
new urye to go and sell the public the new
things offered. May this 1931 event set a
new record in interest, attendance and tm-
portance.

RADIO
D

The First and Only National Radic Weekly
Tenth Year

Owned and published by Hennessy Radio Publications
Corporation. 145 West 45ith Bireet, New York. N. Y.
Rolund Burke Hennessy, president and treasurer, 145
West 15th Street, New York. N Y.; M. Hennessy,
vice president, 145 West 45th Street, New York. N. Y.;
Herman Bernard, secretary, 145 West 45th Strest, New
Yurk, N

‘uulllh:ld Burke Hennessy, editor; Herman Bernard,
munsging editor and business manager; J. K. Andersom,
technical editor; L. C. Tobin, advertlsing manager.
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A Proposal for Action
On the Radio Census

HE tabulation of the radio census in

I twenty-six States, the total number

of States on which the Director of
the Census has made a report, shows that
269 per cent. of the families have radio
sets. The total number of families is
8,220,485 in these States, and the number
of families having sets is 2,374,293.

When due allowance is made for the
type of population, the physical geography
of the terrain, and the economic status
of the States, an estimate can be made of
what the complete figures will show. It
is believed that they will reveal that only
about 40 per cent. of the families in the
United States have sets.

This number is unexpectedly low, when
viewed on the basis of precensus guesses,
although in the light of figures already
at hand it would not be surprising if the
estimated total would show such a wide
market.

How great a sale of sets and accessories
to the hitherto unsold market is possible
should be the subject of immediate study
by manufacturers, because they have the
economic stimulant to such activity. Aside
from its its industrial possibilities, in the
light of new employment it will afford
and the bigger turnover it invites, the de-
velopment of this new market would be
of social and educational benefit to the
buyers.

In fact, it is so important to the welfare
of the families now without sets to see
that they are provided with them that,
forgetting immediate commercialism, per-
haps the trade will entertain some project
to co-operate in having sets supplied to
those who would possess them but who
perhaps have not now the means with
which to buy them.

So-called trade-in sets are today little
more than trade waste, even though these
sets do work. It is common practice for
a dealer to offer a trade-in allowance, and
to deduct the allowance from the purchase
price of a new set, with the actively ex-
pressed preference for never seeing the
set that is supposedly traded in. Ii the
dealers would pick up these sets, as they
have been constantly advised to do in

the interest of maintaining the integrity
of their business conduct, co-operation
could establish a clearing house for the
sets, and they could be dispatched to
families to whom the delivery of a set
would be an appreciated kindness. Such
a family would be only too glad to defray
the packing and transportation expenses.
As it is, the persons who want to relinquish
the trade-in sets, and the dealers not
interested in obtaining the sets, inno-
cently enough contrive to deny the pos-
session of such sets to families that really
warnt them.

That there will be opposition to any
such plan is to be expected. Set manu-
facturers may feel that instead of selling
a set they are aiding in giving one away.
These manufacturers have never sold a
set to a family that never had a set, so,
far from upsetting their own market,
they would be creating a replacement
market. Families of all types may be ex-
pected to desire the most modern receiv-
ers as fast as economic conditions in the
home permit. Besides, quite a few of
these manufacturers use time on the air,
and they can not expect their advertising
message to be effective on families who
do not hear it.

Surely tube manufacturers should find
no objection to the plan, as all sets re-
quire tubes, and it is quite possible that if
unused or discarded sets should suddenly
enter the service arena in quantity that
the tube manufacturers, as well as the
manufacturers of other accessories, such
as batteries, would find a quick increase
in their business.

At least the radio census has done two
things. It has stimulated the trade to
consider whether the careful development
of unwon markets is not immediately ad-
visable, and it has focused the attention
of educators and others, who are not per-
suaded by commercial motives, to con-
sider the expansion of the listening audi-
ence. So perhaps the two divergent
agencies, whose goal is essentially the
same, although their motives differ, can
get together.

Broadcasting stations may be relied on

to render assistance. They can not well
reach the families that have no sets, but
almost every family that has no set must
be known to some family that has a set,
so that the good word can be spread
quite easily. Also, the industrial and social
advantages of wider use of sets, where
commercialism is absent from the under-
taking of supplying sets, might enlist the
assistante of the Department of Com-
merce, the Office of Education and
other Governmental agencies.
. Rapro WorLD takes pleasure in present-
ing these proposals, which are made on
the basis of its tabulation of the radio
census to date, published in detail in
another column. It hopes that the united
agencies of business, social and educa-
tional welfare, and Government, will seri-
ously consider the proposals, and that the
good intended by the good intention will
transpire.

Stewart-Warner Has
Short-Wave Converter

One of the items in the new line of radio
merchandise exhibited by the Stewart-War-
ner Corporation is a new short-wave con-
verter intended to introduce thousands of
people to a fascinating phase of radio broad-
casting.

Offered as an individual unit, designed for
use with practically any standard AC set,
and also a built-in feature of four models
in the new Stewart-Warner line, this unique
device adapts set reception down to approxi-
mately 20-meter wavelengths. The converter
m%asures 8% inches high by 11% inches
wide.
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26.9 Per Cent. of
Families in 26
States Have Sets

A compilation of the serial census re-
ports on radio sets, covering the twenty-
six States tabulated to date, shows that
269 per cent. of the families have sets.
The total number. of families in these
States is 8,220,485, and the number having
sets is 2,374,293.

Issued Serially

The radio census reports are issued
by the Director of the Census, Depart-
ment of Commerce, as tabulated, one
State or two States at a time. So far,
although more than half the States have
been accounted for, none of the States
with a population of 4,000,000 or more
persons has been included, hence there
is no tally yet for New York, Pennsyl-
vania, Ohio, Texas, California, Michigan,
Massachusetts or New Jersey., When the
entire forty-eight States are reported, it
is expected the percentage will be some-
what greater than 26.9.

Smallest Percentages

The smallest percentages of set owners
are in States that have a sharply non-
homogeneous type of population. For in-
stance, Mississippi, 5.4 per cent.; Arkan-
sas, 9.2 per cent.; Alabama, 9.5 per cent.;
Georgia, 99 per cent.

States that have low population den-
sity, that is, a small percentage of popu-
lation per square mile, are in the next
higher brackets. The tally shows that
there is a market for sets in a large per-
centage of the families of the United
States, and it would not be surprising if
figures for all States showed that 60 per
cent. of the families have no radio set.

Proposal for Action

A proposal has been made that the
radio set and accessory manufacturers
appoint a committee to analyze the radio
census with a view toward opening this
large market in the interest of employ-
ment, industry and social and educational
advantages.

Figures Listed

The compilation to date follows:
Families

State Families Having Sets
Number Per Cent

Alglbama ...... 592,530 56,491 9.5
Arizona ..,..... 106,630 19,295 18.1
Arkansas ...... 439,408 40,248 92
Colorado ....... 268,531 101,376 37.8
Connecticut .... 389,596 213,821 54.9
Delaware ...... 59,295 27,183 45.8
Dist._ of Col.... 126,014 67,880 53.9
Florida ........ 377,823 58,446 15.5
Georgia ....... 654,009 64,908 99
Idaho ......... 108,515 32,869 30.3
Towa ...... ... 636905 309,327 48.6
Kansas ........ 488,055 189,527 38.8
Kentucky ...... 610,288 111,452 18.3
Maine ......... 198,372 77,803 39.2
Maryland ...... 386,087 165,465 429
Mississippi 472,354 25,475 5.4
Nevada ........ 25,730 7,869 30.6
New Hampshire 119,660 53,111 44.4
New Mexico.... 98,820 11,404 11,5
North Dakota.. 145,382 59,352 40.8
Oklahoma ..... 565,348 121,973 21.6
Utah' eerrae .= 116,254 47,729 41.1
Vermont ...... 89,439 39,913 44.6
West Virginia.. 374,616 87,469 234
Wlscoq51n ..... 713,576 364,425 51.1
Wyoming .,.... 57,218 19,482 34.0
Totals ...... 8,220,485 2,374,293 *26.9

*The percentage given is the actual D
ercentage
and not the average of the percentages. v
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GREATER POWER
HELD BIG NEED
OF TELEVISION

Television has been compared to early
broadcasting of the vintage of 1922-25
when crystal sets, one tube regenerative
squealers and the beginnings of tuned
RF were recorded. This similarity is
not only fitting in regard to the results
obtained compared with present day
broadcasting but even in the question of
station power the analogy succeeds, ac-
cording to _Hollis S. Baird.

Today broadcasters use 1,000 watts for
the ordinary run of regional stations,
while 5,000 to 10,000 watts power is fairly
common. Then there are the 30,000 to
50,080 watt broadcasters who dominate
the cleared channels. Now 500 watts is
considered a mere neighborhood station.
Yet 500 watts is about the most that tele-
vision has offered the public in power so
far. This limited power gives television
just one more obstacle, states Mr. Baird,
since static, particularly of the man-made
type, is doing its darndest at 100 to 150
meters, the television band.

Static Causes Black Flakes

A little noise in radio reception is bad
enough, but static in television causes lit-
erally a snowstorm of black flakes, re-
minding one of the streaks in the early
motion picture films, he says.

In television, however, the early exper-
jences of broadcasters have been duly
noted and immediate increase of power is
on its way. Thus WIXAYV, of the Short-
wave and Television Corporation, Boston,
has just obtained permission from the
Federal Radio Commission to increase its
power from its present 500 watts to 1,000
watts.

Although some twenty stations for tele-
vision broadcasting are mentioned in dis-
patches on this subject, most of these are
construction permits. Only eight stations
are now on the air regularly, according to
Mr. Baird. They are the Jenkins stations
in Maryland and the Jenkins-DeForest
stations in New York City and Passaic,
which divide time and, he says, are the
equivalent of a single station as far as
television channels are concerned.

Concentration at Camden

Then there is the Western Television
Corporation’s station in Chicago, also the
Chicago Daily News station in the same
city, the RCA station in Camden, N. ],
which follows no particular schedule and
which therefore cannot be considered as
a regular source for television entertain-
ment, the NBC station in New York,
Radio Pictures, John V. L. Hogan’s sta-
tion in New York and finally WIXAV.

Although the Westinghouse station in
Pittsburgh and the General Electric sta-
tion in Schenectady are regularly listed
they have both been off the air for a long
time. These concerns’ activities in tele-
vision are concentrated in the Victor plant
at Camden.

While 20,000 watts has been authorized
in two cases and several 5,000 watt licenses
granted, about the most power used to
date has been 1,250 watts. The NBC New
York station, licensed for 5,000, is only
using 850 watts at present. The Jenkins
New York City station, also licensed for
5,000, has been using only 250 watts.

Experts Favor Higher Power

WIXAV will go up to its 1,000 watts in
a few weeks. Broadcasters have learned

Census

The Radio

Washington,
The Director of the Census has just
announced the results of preliminary

counts of the number of families, with
the number of families reporting radio
sets, for the following States:

Oklahoma

The whole number of families in Okla-
homa on April 1, 1930, was 565,348, as
compared with 444,524 in 1920. The num-
ber of persons per family in 1930 was
4.2, as compared with 4.6 in 1920. The
number of families reporting radio sets
m 1930 was 121,973, or 21.6 per cent. of
the total.

Kentucky

The whole number of families in Ken-
tucky on April 1, 1930, was 610.288,
as compared with 546,306 in 1920.
The number of persons per family in 1930
was 4.3, as compared with 44 in 1920.
The number of families reporting radio
sets in 1930 was 111,452, or 18.3 per cent
of the total.

Mississippt

The whole number of families in Mis-
sissippi on April 1, 1930, was 472,354, as
compared with 403,198 in 1920. The num-
ber of persons per family in 1930 was 4.3,
as compared with 4.4 in 1920. The num-
ber of families reporting radio sets in
1930 was 25,475, or 5.4 per cent. of the
total.

Maryland

The whole number of families in Mary-
land on April 1, 1930, was 386,087, as
compared with 324,742 in 1920. The num-
ber of persons per family in 1930 was 4.2,
as compared with 4.5 in 1920. The num-
ber of families reporting radio sets in
19301 was 165,465, or 42.9 per cent. of the
total.

Rule for Stations
Repealed in Error

Washington.

An order dealing with technical require-
ments for the operation of broadcasting
stations was repealed inadvertently by the
Federal Radio Commission.

The Commission desired to adopt an
order changing license dates, and found
that not only had that been accomplished,
but that the technical requirements for
station operations had been repealed.
Thereupon the Commission consulted its
legal division, and got an opinion recom-
mending a substitute order. The repeal
was repealed and the expiration dates
alone were ordered changed in a new reso-
lution which was adopted. After that the
Commissioners breathed more easily.

that high power is particularly needed in
the summer to override static and com-
pensate generally for summer radio re-
ception.

At the Washington television confer-
ence in December there was some talk
of limiting television power but this was
vigorously opposed, states Mr. Baird.
Two noted engineers who were present
spoke in behalf of more power, Dr. Frank
Conrad, of Westinghouse, who said it
would be unwise to limit power, and Dr.
E. F. W. Alexanderson, of the General
Electric Company, who pointed out that
television needs more power than voice, as
there is no earphone level in television as
there is in ordinary broadcasting. In-
creased power will be television’s program
from now on, states Mr. Baird, insuring
better and better reception.

wwWw americanradiohistorvy com

a0-CYCLE RULE
RECOMMENDED
BY EXAMINER

‘Washington.

The proposal to establish a 50-cycle
maximum of deviation from frequency
for all broadcasting stations, which was
the subject of a hearing before Chief
Examiner Ellis A. Yost of the Federal
Radio Commission, is favored by him.
Due to changes required, the plan is to
have the order promulgated soon, but the
effective date would be set for one year
thereafter.

Would Stop Heterodynes

The chief object of reduction in toler-
ance from the present 500-cycle limit is
to eliminate heterodyne interference. At
present stations on adjoining channels,
whether one or both are off their as-
signed frequency even by more than 50
cycles, may cause whistling or moaning
sounds, due to the beat between the two
carriers.

Suggestions for not making the limit
so strict as 50 cycles were opposed at
the hearing on the ground that any
greater variation would produce an aud-
ible note in a broadcast receiver due to
the mixing of carriers of two' stations
where one or both were off frequency
more than 50 cycles.

Examiner’s Findings

Mr. Yost set forth the following con-
clusions in his report:

“(1) The requirement of plus or minus
50 cycles tolerance would result in a ma-
terial increase in the service area of
regional and local stations and would be of
direct benefit to the stations and  the
listening public.

“(2) Equipment capable of meeting the
proposed requirements js available at a
reasonable cost.

“(3) Some stations are now maintaining
the proposed tolerance and others will
be able to do so with minor changes in
frequency control equipment.

“(4) The requirement is consistent with
the basic policy of radio regulation that
equipment used in transmitting stations
should be maintained abreast of technical
progress in order that full and efficient
uls;le Ig’e made of the limited facilities avail-
able,

New Regime to Open
Kolster Factory Again

Kolster Radio, Inc., is expected to begin
business soon. It consists of a new owner-
ship of the Kolster properties, resulting
from the purchase of the assets of the old
concern at the receiver’s sale at $3,000,000
at Newark, N. J.

New York Quarters
for Boston Vision Firm

. The Shortwave and Television Corpora-
tion, of Boston, will have an experimental
reception studio atop the County Trust
Building in New York City.

A special program will be transmitted
from Boston by WIXAV and WIXAU.
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TRADE FLOCKS
10 SHOW, FULL
OF ENTRUSIASM

Chicago.

From all parts of the United States and
Canada, as well as from across the seas,
radio manufacturers, jobbers, dealers and
others interested in the trade gathered in
this city to attend the fifth annual Radio
Trade Show. More than 150 manufac-
turers had contracted for booths at the
show, which was held in the Stevens
Hotel, under the auspices of the Radio
Manufacturers Association. More than
20,000 manufacturers, jobbers and dealers
were expected to visit the show.

Much interest was shown in the advance
being made in preparation for the com-
mercial advent of television, particularly
as there were some televisors for exhibi-
tion, and also television tubes, including
photo cells for transmission and neon
lamps for reception, hesides other appa-
ratus, e. g.. scanning discs, screens and
short-wave receivers.

Interest in Tubes

Tubes came in for their just share of
attention, interest focusing on the new
exponential or variable mu tube, the 235,
which, in circuits that vary the grid bias
or. the screen voltage, serve to reduce
greatly interference due to crosstalk and
crossmodulation, also hissing sounds and
other extraneous noises. The tube is ex-
clusively a radio frequency amplifier, in
its present use. It is not serviceable as a
detector, and its use as an audio amplifier
has not heen encouraged.

Another tube that had the attending
forces talking was the pentode, a power
tube that has higher sensitivity than any
other used in broadcast sets. This tube
provides much more volume for a given
input than does the 245. There are also
a 2 volt pentode for battery sets (233)
and a 6.3 volt one for autos (238).

Optimistic on Business

Midget sets, which comprised about
half the set market for the present sea
son, appeared with the new tubes in them,
for the coming season, when it is ex-
pected the compact mantel type receiver
and the pier clock or thin upright models
for floor use will absorb 75 per cent. of
the set business. o

Members of the trade were optimistic
of business conditions, frankly admitting
theyv are not good now, but reporting im-
provement, with expectation of gradual
restoration of more auspicious conditions.
The worst was over, was the concensus,
and business will improve until it becomes
actually good, around the holidays.

Lower prices prevail u1r all lines. Sets
and tubes were outstanding in their lowe:
prices, compared with last year. Parts
also are at lower list prices. There was
considerable interest in parts, including
assemblies from kits for which parts
manufacturers supplied the components.

Other Bodies Meet

The Institute of Radio Engineers held
a convention at the same time, and the
annual Furniture Mart, due to the close
association of the furniture and the radio
industries, added to the radio trade show
attendance. Radio manufacturers’ asso-
ciations held meetings. as did the News-
paper Radio Editors’ Associations and
the Radio Press Association.

Literature Wanted

Readers desiring radio literatxre from
manufacturers and jobbers concerning stand-
ard parts and accessories, new products and
new circuits, should send o request for pwb-
lication of their name and address. Send
request to Literature Editor, Rapio WoaLD,
145 West 45th Street, New York, N, Y.

NSt. Clair Adams, P. O. Box 35, Bound Brook,

Rudolph C\Villiams, 13 Front St. Saxon, Spartan-
burg, S. C.

K. McCarron, 445 N. 14th St., San Jose, Calif.

L. Schwarzemann, 39 Avenue B, Bayonne, N. J.

Willard W. Dakin, 805% Zack St., Tampa, Fla.

R. Grard, 0. W. Pearson St.. Chicago, Ill

Charles L. Kerstein, 437 6th Ave., S.
Roanoke, Va.

Wm. Martin, 428 Hughey Ct., Orlando, Fla.

James McSorley, 146 Maple St., Kearny, N. J.

W. . Nilsson, c¢/0 Radio Station W4ALW,
19 7th St., Savannah, Ga.

Chas. J. Link, General Delivery, Kankakee, Ill.

Clinton T. Cooke, M. D. 812 Selling Bldg.,
Portland, Ore.

Dr. Morton H. Smith, Room 67, Altoona Trust
Bldg., Altoona, Pa.

J. N. Smith, 7909 Aurora Way, Seattle, Wash,.

Wm. Wesley, Hotel Valier, Valier, Mont.

Viking Freudenthal, c/o Standard Stores, 670
Main St., Worcester, Mass.

Clyde Sherrill, Spindale, N. C.

Lee York. 2928 Bath, Ashland, Ky.

Steve Augustne, 1141 Penna. St., Gary, Ind.

Harvey Jenkins, R. F. D. No. 6, Oswego, N. Y.

R. A. Boyd, Apt. 1, 2895 Harrison St., San
Francisco, Calif.

IJIOSA P. Hiatt, 1315 North A St., Richiond,
na.

H. E. Perkins, 635 N. 2nd St., Fresno, Calif.
\'G'Y Fawcett, Box 321, Roslyn Heights, L. I.,
W. G. Crowther, Room 217. Court of Common
Pleas, Newark, N. J.

Olof Wallin. Comirey, Minn.

Jesse French Sons, Inc., Box 848, Montgomery,

Ala.

RE.I WW. Bleakie, 294 Butler Ave., Providence.
Vym Parr, 515 S. Monroe St., Montpelier, Ohio.
K. C. Costley, Costley Radio Sales, 702 Empire

Bldg., Detroit. Mich. :

Geo. C. Anderson, 2236 Indana Ave., St. Louis,

o.
Radio Service Co., 710 T.incoln St., Jackson,

Mich.

Chas. Allingham, 4 Dundee Ave., Toronto.
Ont., Can.

James Irving, 796 Manning .\ve, VVerdun,

Montreal, Can.

Howard O. Paige, Radio Service Co., 710 Lincoln
St., Jackson. Mich.
Fl()rra A. Christy, 119 Polk Lake Wales
a.

Miland H. Jordan, 3 Main St.. Springfield, Vt.
Stanley & Pitt, 193 Brook St., Scarsdale, N. Y.
7\[Esmcmd J. Cleary, 1 Lummus Ave., Danvers,
Mass.

M. J. Zavadil, 2915A Sidney, St. Louis, Mo.

A. Gulloni, Proprietor, Reliable Radio Service,
11_Hibbard St., Amsterdam, N. Y.

Ralp}l B. Davis, Prestonshurg, Ky.

J. \V. Hopmarne, Lnt. Ballester 158, San Andre’s
(F. C. C. A), Argentina, S. A.

N. Nazar, 137 Templeton Parkway, Watertown
Mass. ‘
F. R. Kennedy (Amateur Transmitting and
Power Supply Equipment and Television Appa-
ratus). 806%2 Sunset St., Dallas, Texas.

(1. W. Wooten, P. O. Box 589, Victoria, Texas.
I‘hi W. DBleakie, 294 Butler Ave., Providence,

\ve.,

Wm. Parr, 515 S. Monroe St.
O)]]\lo. CLC
X. C. Costley, Costley Radio Sales, 70 ir
Bl\d\;z.,CD%roit, Mich. ales 9 i
. C. Grice. 1630 Topeka Blvd., Topeka, Kans.
Geo. C. Anderson, 2236 Indiana Ave. St. Loal?iz

Montpelier,

Mo.
Philip ’C. Gilliard, 1210 H. St.. Brunswick. Ga.
NH.CC. Thomas, Box 5061, State Col'ege, Raleigh,
S. H. Sheib, Froehling & Robertson, Inc.. Rich-
mond, Va.

New Corporations

Master Radio and FElectrical

Supply Co.—Attys.
Hyman
Y

Hyman, 103 East 125th St., New York,

N. Y.
World Radio Advertising and Education Programs
7\YAt\t!y. S. G. Coler, 160 5th Ave., New York,

Electrical and Radio Distributing Corp.—Newark
.‘\\Ittgjs. De* Graw, Murray & Keeugn. N‘gv':';rk
N. T

Queen Anne Radio Sales Co.—Atty. F. E. Wright

. 5 Mad]i;on dAve., New York, 1\3{ Y. e
entury Broadcasting Corp.—Atty. R. B. Buffing-

Tlton, ]?udﬁ'al% N. Y. P 7 S
hor Radio Co.—Atty. B. A, G , 1 7

I\‘St.i NBew York. N, Y. rossman e
North Bergen Auto, Electric-Radio Supply Co.,
West New York—Atty. Fred Goldstein, West
New York, N. J.

Clear-o-Tone Manufacturing Co.. Wireless de-
vices—Atty. Q. D. Williams, 67 Williams St.
New York, N. Y. ’
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LANGMUIR TUE
PATENT VOIDED
BY FINAL COURT

Washington.

The patent issued by the United States
Patent Office to General Electric Com-
pany, as assignee of Dr. Irving Langmuir,
covering the high vacuum now used in
virtually all radio tubes except some de-
tectors, was invalidated by the United
States Supreme Court.

The decision ended a long controversy
in which General Electric sued the De-
Forest Radio Company for infringement.
It ivas one of the most important radio
decisions ever handed down, since -if the
patent had been uphelf everybody’s right
to manufacture tubes of that type would
be subject to license by General Electric.

The court, in an opinion written by
Justice Stone. held that the contribution
of Dr. Langmuir resulted only from skill
in utilizing developments of the prior art,
as practised by Dr. Lee DeForest, Sir
Ambrose Fleming and others, hence did
not constitute invention and was not pat-
entable.

Settles Mixed Findings

The decision reverses the Circuit Court
of Appeals, which had received the case
from the District Court of Delaware. The
court in Delaware had held the patent
invalided, the Circuit Court at first agreed
with that finding, then, on rehearing, re-
versed itself and found that the patent
was valid.

The number of the patent at issue was
1558436.

The claims in the alleged patent, the
court found, cover methods of creating
the high vacuum by freeing the tube of
gas otherwise retained by the glass en-
velope, and which would be freed in use,
with resultant ionization (blue glow) that
makes the tube action unsteady. The
Langmuir method of accomplishing this
release of “occluded” gas is by heating
the tubes and electronic bombardment, at
the same time evacuating the tube of air
or gas by approved methods.

Langmuir was Anticipated

“It suffices to say,” the court found,
“that an examination of the prior art dis-
closes that long before the earliest date
claimed for Langmuir the necessity of
removing occluded gas from tubes or
other electrical discharge devices in order
to produce a high vacuum, and the meth-
ods of doing it, were known, as was the
procedure for construction of the high
vacuum tube by expelling occluded gas
while evacuating the tube.”

While high vacuum was an effective
means of producing in the old tubes of
the art the stable current which could
not be produced “in the presence of ioni-
zation,” according to the opinion, there
was 1o suggestion of the discovery “of a
scientific truth that essentially different
principles control the discharge in low
vacuum tubes from those which operate
in high.”

Can’t Patent an Explanation
Granting a difference between the low
vacuum and high vacuum tubes, the court
declared:
“It is no more than the scientific ex-
planation of what Lilifeld and others
knew, before Langmuir.”

[The full text of the opinion, which in-
cludes a scientific analysis of the wvacuum
tube, will be published next week, issue of
June 13th.]
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Stations in United States and Canada, Corrected to Press Time

ke i ' Station Station Station ke
1400 590 | WRBX KLS
1310 WRC KLX
1450 0000000 WRDO Lz
a0 o0 WRDL KMA
1430 : oo WRDW KMAC
630 WLBF ....... WREC KMRC
WREN KMCS
WRH KMED
WRIN KM]J
WRNY KMMJ
WRR KMO
WRUF KMOX
WRVA KMPC
WSAI KMTR
WSAJ KNX
WSAN KOA
WSAR KOAC
WSAZ KOB
WSB KOCW
WSBC KOH
WSBT KOIL
WSEN KOIN
WSFA KOL
WSIX KOMO
WSIC KONO .
WS e
! KORE
WSMB KOY
WSMK KPCB
WS KPIM
WSPA KPO
WSPD KPOF
WSSH KPPC
WS KPQ
WSUN KPRC
WSVS *KPPS
S KPSN
WSYB KPWF
WSYR KQV ..
WTAD KOW .
WTAG KRE ..
WTAM KREG .
WTAQ KRGV ..
WTAR RLD
WTAW KRMD
WTAX KROW
WTRO KRSC
WTEL KSAC
WTFI KSAT
TI KSCJ
WTMJ KSD
WTNT KSEI
TOC KSL
WWAE KSMR
wwJ KSO ..
WWL KS0O .
WWNC KSTP .
WWRIT KTAB
wwsw KTAP
WWVA KTAR
WXYZ KTAT
KBuX KTBI
KBTM 200 KTBR
KCRC 1370 KTBS
KCRJ 1310 KTHS
KDB 1500 KTLC
KDFN 1210 KT M
KDKA 980 KT
KDY 129 Kied
- 2 KTSA
KECA 1430 KTgL
RELW 780 KTSM
KEX . 1180 RTW
KFan 770 KUJ
KFAC 1300 KUOA
KRR 1280 KUSD
‘ KFB1 1050 KUT
i KEFBK 1310 KVEP
KFBL 1370 KVI
| KFDM 560 KVL
| KFDY 550 KVOA
1 KFEL 920 KVOO
| KFEQ 680 KVOS .
KFGQ 1310 KWCR
‘ KF 1300 KWEA
KFHA 1200 KWG
’ KF1 640 KWJJ
KFIO 1120 KWK .
200 Kris 1310 KWKC
KFJZ 1420 KWK
KEJB 1200 KWLC
640 | KFJF 1480 KWSC
WFB KFTI 1370 3<WWG
1 KEJM 1370 KXYZ
KFJR 1300 KXA
KF1Y 1310 KXL
KFJZ 1370 K)SO
KFKA 880 KXRO
1 KFKX 1n20 KXYZ
800 KFKB 1050 KYA
WFT KFKU 1220 KYw
KFLV ........ 1410 KZM
KFLX ....... 1370

[The list of United States broadcasting stations by frequencies, with full details of call, owner, location,
power and time-sharers, was published in the April 11th issue, and comprised nine full pages. Details of any
of the U. S. stations listed above may be ascertained by reference to the frequency in the April 11th list. No
more complete details ever were published than were in that most comprehensive register. The list of short
wave stations of the world, by frequency, with waves given, was printed in the March 28th issue, giving the
hours on the zir for all time zones in the Western Hemisphere. Additions to the short-wave list appeared
in the April 4th issue. Send 45c¢ for the March 28th, April 4th and April 11th issues to Radioc World, 145
West 45th Street, New York, N. Y., and the copies will be mailed to you promptly.]
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853 PAGES,
1,800 DIAGRAMS
IN RIDER’S NEW
6-LB. MANUAL

HE most complete service man’s manual Is

the 1931 edition of “Trouble Shooter’s Manual,”

by John F Rider, published April, 1931, and
ready for immediate delivery. Wiring diagramas
of ALL popular commercial receivers and kit sets
from 1922 to 1931, inclusive. Also contains a course
in trouble shooting. Loose leaf pages, 8% x 117,
bound. 853 pages; index and advertisements on
additional pages. Order Cat. RM-31, and remit
$4.50. We will then pay postage. (Shipping
weight, 6 lbs.) Ten-day money-back guarantee.

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

—SPECIALS—

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

MARCO black bakelite vernier dials. Read 0-100
with a supplementary scale reading 0-10 between
figures on large scale. Takes a 4” shaft...Net 50¢

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

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

e

TRADE MARKS

ALL THE NEW TUBES—

235, the new sensatlonal variable
mu radio frequency amplifier tube
for great reduction or elimination
of crosstaik, direct Inter-station
interference and hisslng back-
ground noises. It has & high mu
for low blas and a low mu for
high bias. Net price. $1.54,

551, variable mu, substantially
;l%e same operation. Net price,

. 20,

247, power pentode for usze in the last
stage, elther alone or In push-pull.
It has a greater power sensitlvity than
;rlly%other tube avallable. Net price,

233, a 2-volt power pentode tube (for
use as output tube {n clreults utlllzing
the 231 and the 232. Net price, $1.83.
237, a 6.3-volt general purpose tube of
the heater type, suitable for use in
automobile recelvers. It may be used
a3 detector, osclllator or amplifier. It
may be heated with either direct or
alternating curren.. Net price, $1.23.
6, 8 6.3-volt screen grid tube of the
heater type which may be used for
amplification in receivers utilizing the
237. Net price, $1.83.
238, a 6.3-volt power pentode tube for
use as output tube, singly or In push-
pull, In recelvers utilizing the 236 and
237. Net prlce, $1.03.

ALSO THE STANDBYS—

227 @$0.88 V-199 @ 1.93 222 @ 3.15
224 @ 1.40X-199 % 1.75 230 @ 1.12
226 @ .38 120 @ 2.10 231 @ 1.12
171A@ .98 201A@ .77 232 @ 1.61
210 @ 4.890 200A@ 2.80 280 @80.98
215 @ .98 240 @ 2.10 281 @ 3,50
250 @ 420 112A@ 1.05 B0 @ 3.10
Kino Lamp@$4.75 BA @ 520

"EVEREADY
RAYTHEON

4-PiLLAR RAap10 TUBES
EVEREADY RAYTHEON 4-pillar

Every Tube

Guaranteed

Electrically and
Mechanically Perfect

radio

tubes are built to give consistently good

service over long periods of time.

Their per-

formance is uniform day after day and they
can be depended on to give maximum results.
These highly desirable qualities are obtained
through the use of the unique “Four Pillar Con-
struction” (see illustration) in which the ele-
ments are cross anchored at top and bottom,
In this way, support is obtained at 8 points in-

stead of 4 as in ordinary
tubes.

This rugged trouble-
proof feature enables
Eveready Raytheon
tubes to ‘stand up”
under the most severe
conditions and insures
the same high degree of
performance in the set
of the consumer as they
exhibit on factory tests.

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

4 Pillar

Construction

EREADY
BayTHEON
Cross-Anchored
Top and Bottom

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

The tinductor dynamic
offers high sensitivity
and true tonal response.
Tt requires no exciting
fleld current, unlike
other dynamica. Order
model R for 112A or
pentode, and Model G
for all other output

ELECTROLYTIC
CONDENSERS

tubes.

Cat. 9-G (9" extreme
outside diameter) $8.49

Cat. 9-R ........ $8.49
Cat. 12-G (12" ex-

Cat. 12-R ..... $10.03

GUARANTY RADI

0 GOODS CO.

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

for the
price of

WO

One

Get a FREE one-year subscription for any ONE of these magazines:

RADIO LOG AND LORE. Quarterly.

articles).

00 Ooo0oooo

Broadway).

Your Name..........

Your Street Address ......ocoviiiiiiiiiiiiiiiiiin

City........«.....,.....

maresesseavencas

at beginning of this sentence.

[D If renewing an existing or expiring subscription for other magazine, please put a cross in square

at the beginning of this sentence.

RADIO WORLD, 145 West 4_5th Street, New York, N. Y. ( Just East of Broadway)

CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).

[ WET]

) Polymet 8 mfd. inverted single

unit, in an aluminum case. The
ancde terminal at bottoms meets
the requlrement for concealed wir-
ing. Single hole mounting, i to
4 metal chassls, provides auto-
matiec contact to the aluminum
case,

If the mounting surface 1s in-
sulated, as in a bakelite sub-
panel, a 8pecial lug maskes the
rontact.

Connections: Case to negative,
anode (at bottom) to poaitive.

Rating: Peak voltage, 420-volts;
recommended maximum working
voltage. 375 volts.

Performance: Self-healing in
case of puncture of electrolytie
Glm due to application of great
overload of voltage. Very low
leakage. The high capacity lasts.

Order Cat. C-701, consisting of
electrolytic  condenser 5 9/16
inches long. over all: 13%-inch
diameter; with mounting aut,
negative connecting lug for insm-
lated subpancls, mounting bracket.
List price, $2.50; net price, $1.47.

Seisumetapaeiiressetitaceanaen P

Full station lists, cross indexed, etc.
RADIO (monthly, 12 issues; exclusively trade magazine).

RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine).
RADIO INDEX (monthly, 12 issues) Stations, programs, etc.

SCIENCE & INVENTION (monthly, 12 issues; scientific magazine, with some radio technical

AMERICAN BOY—YOUTH’S COMPANION (monthly, 12 issues; popular magazine).
BOYS' LIFE (monthly, 12 issues; popular magazine).

Select any one of these magazines and get it FREE for an entire year by sending in a year’s sub-
scription for RADIO WORLD at the regular price, $6.00. Cash
RADIO WORLD WEEKLY, 52 weeks at the standard price for such subscription, plus a full year's mfd
subscription for any ONE of the other enumerated magazines FREE!
to the magazine of your choice, in the above list, fill out the cou
money order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. Y.

LN LT
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in now on this opportunity to get mfd

Put a cross in the square next
pon below, and mail $ chcek,
(Just East of

DOUBLE
VALUE!

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

Large triple Poly-
met electrolytic con-
denser, three capaci-
tiea of 8 mfd. in one
copper case; upright
mounting.

Connections: Case
to  negative, each
anode (at top) to
positive. Anodes may
be used separately for
8 mfd. each, or two
Interconnected for 18
. or three for 24

Rating: Peak volt-
age, 420 volts; recom-
mended maximum
working voltage, 375
volts.

Performance: Self-
healing, low leakage,
high capacity lasts.

Order Cat. C-729,
consisting of electro-
Iytic condenser and
mounting bracket.
List price. $5.00; net
price, $2.94,

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

POWER TRANSFORMER

ELFORD

power trans-

former, No.
330, overall size
onli 5 x 3u” x 4
high, for suﬁply-
ing filament, eat-
er, plate and bias
voltages. Supplies
245 output, single
or push - pull, as
o Taximum voltage
is 300 volts, 50 for
negative bias,
for 245 tube plate.

The windings are

as follows:
On one side, high voltage (1-0-1), where (0) is
connected to ground; 280 rectifier filament (F-C-F),
where (C) is used for taking off the positive
voltage ahead of a filter. Both these windings are
center-tapped.

On the other side: top, 1% volts @ 4 amperes,
for four 226 tubes, or may be used for one 224 or
227 tube, affording 2 volts; second from top, 22
volts, 8 amperes, for four 227 or 224 tubes; third
from top, 1% volts, 1% amperes, for one 226 or
ilot lamp; fourth from top, 6 volts @ 2 amperes,
or connection to two 224 or 227 heaters in series,
to afford 2 volts on each tube,

The power tuhe or tubes (245) may be heated
from the 2V4 volt winding, along with three 227 or
224 tubes, and a center-tapped resistor of 30 ohms
to 60 ohms be placed across this winding, with
center to the biasing resistor or 50-volt tap of a
voltage divider. A

Thus the transformer will serve up to eight
tubes. Primary, 110 v. 50-60 cycles; 60 watts
rating. X

Binding posts are provided for connections, also
four- mounting feet that are cast in the shield
frame. The shield is cast iron, finished in bladk.
The nameplate is red and gold. Three-foot green
AC cable with plug attached is an integral part
of the assemhly.

Order Cat. KEL-330 @ ...ocoionnnreneacereess $4.95

B SUPPLY CHOKE COIL

The B supply choke to match the Kelford power
transformer has an inductance of 30 henries and
a rating of 100 milliamperes, The DC resistance is
400 ohms. Excellent fltration is provided. Filter
capacity of 8 mfd. may be used next to the rec-
tiﬁper (F to ground) and 8 mid. or 16 mid. at the
other end of the B choke for finest filtration.
Overall size 34 x 5% x 214" high.

Order Cat. KEL-30H @....cooovvunivieneneneens $1.75

RELIABLE RADIO COMPANY

143 WEST 45TH STREET
NEW YORK, N. Y.

FULL - SIZE PICTURE
DIAGRAM SERIES

SIX ISSUES OF RADIO WORLD CONTAINED
FULL-SIZE PICTURE DIAGRAMS OF THE FOL-
LtOWING CIRCUITS:

Dec. 6, 1930—3A short-wave converter. 30 to 150
meters. USing three 227 tubes. coll switch Instead of
plug-1n colls, Fllament transforiner, 2%y, and B volt-
nlze. lso to 180 volts, required externally. One tuned
clreuit.

Dec. 20, $930—3FS short-wave converter, 20 to 150
meters. using lwo plug-in colls. filament transformer
built in, requirlng only 50 to 180 volts of B voltage
externally, One tuned ecircult.

Jan. 31, 1931—]1A de luxe all-wave converter, 15 to
600 meters, with fllament supply bullt in. T'ses three
221 tubes. B voltage 50 to 180 volts requlred exte:-
nally. Two tuned clreults.

Feb. 14, 1831—RC27, two-tube converter, 30 to 150
meters, using two 227 tuhes, coil switch instead of
plug-in coils, filument transtormer bullt in. B voltase
of 50 to 180 volts required externally. One tuned clrcult.

April 18, 1931—Shurt-wave midget set, using three
227 tubes, for one stage RF. detector and one audlo.
Uses plug-in colls, 15 to 200 meters. Filament trans-
former built in. B voltage of 50 to 180 volts required
externaily. Plugs into detector of a broadcast set, or
connects to power amplitier or earphones. Two tuned
circuits,

Also, a one-tube set for broadcast and optional short-
wave use and as callbrated osclilator.

April 25, 1931—DX-4 de luxe all-wave converter
with complete power supply bult in. Uses four plug-in
colls, 10 to 600 meters. Three 224's, one 227, AC
operated. One tuned clrcuit.

Send 75¢ for the Dec. 6, 20, Jan. 31, Feb. 14 and
April 18 and 25 Issues, or send 15¢ for copy of any
one of these.

RADIO WORLD

45 WEST 45TH STREET
NEW YORK, N. Y.

“RADIO FREQUENCY MEASURE-
MENTS”

By E. B. Moullin, M.A, AM.LE,
M.LLRad.Eng. Second Edition, entirely
reset and greatly enlarged. 289 illustra-
tions, 487 pages, plus 12-page index.
Indispensable for radio experts and engi-
neers, $12.50. RADIO WORLD, 145 W.
45th St., N. Y. City.

“MATHEMATICS OF RADIO.”—A great help
to ev:wbody interested in radto. $2 postpaid.
Radio World, 145 W. 45th St., N, Y, City.

+ RADIO BOOKS +

RADIO MANUAL

SERVICE MANUAL RAMSAY HAAN

Official =~ o RADIO
Radio Service | ! TROUBLE SHOOTING
Manual

.
EnNOR HAANEE

and

Complete Directory
of alt

Com.mercial Witing Diagrams

&hooting,” by

troubles. 800

~Official
¥iapusl,”” hy Gerns-
vach and Fiteh, 1.000
llustrations; dia-
grams of commercia}
receivers and power
smplifiers; 362 pages;
ineludes courie o0
servicing. Weight.

‘‘Radio  Trouble

B Haan, passes
over theory, tells
what to do to eure

-
lustratioms, flexible
binding 361 pagoes
8x9°°.  Order Cst.
HAAN... @ $3.00
“Experimental

. R

Ramaey, PL.D,,
disna  University.
255 pages, 168 tl-

lustratfons.  Cloth
Order Cat.
Q@ $2.73

3% 1bs.  Complete “Fundamental,

§-page index. Flex- The index to tne cummercial wiring dia- Radlo,”” by ‘n.' of
ible leatherette -eover, grama tskes up five pages alone. The sey. 374  pages,
loose-leat binding. index 18 an alphabeticel array of the manu- 402 {llustrations
Order Cat. ORSM tacturers’ names, with mndel mames and  Order Cat. i
@ . .. cieese. S8BO numbers stated. @.......... $3.50

Two new books by RBider are:

tube testers, capacity me:

radio frequency oscillators, audio oscillators,

voltmeters, resiatance testers. continuity testers

for the man who wants s simple test uni or desires &

ory arrangement. Order Cat. PTB ..... o
Other bocks by Rider are:

of commercial receivers. 240 pages
Order Cat. TS8M ............

‘Bupplement No. 1, containing 115 dlagrams of commercial

$ 1z 11"

recelvers

BOOKS BY JOHN F. RIDER

(1)—“Practical Badle Repairing Hints,*” a handbook for
the radlo worker. Replete with facta and Agures. hints and
kinks. No Theory. No Formulse. 1o it you will find ex-
pianations of the modern radic systems, asutomstic volume
roatrl circuita, new forms of voli distribution . . auo-
mubije radio sets addr. o oe. Order Cat
PRRH . @ $2.00

mplets coljec-
e and practicel testing circuita of interest to
the service man, professional se builder and expsrimenter.
Among the many testing systems described in this book are
ring aystems. signal generaors,
Yaeuum
Material
labora-

$1.00

““Trouble S8hooter's Manual.’’ the first comprehensive volume
devoted exclusively to the topie. It Is not only a treatise for
service men, telling them how to overcome thelr most serious
problems, and diagramming the solutions, but it 1s a course
in how to become a service msn. It gives details of servicing
and Includes more than 100 actual factory-drawn diagrams
300 1llustrations.

. @ $3.50

The oew edition of ‘“The Radle
Manusl'” snswers questioms sbout
the principles, methods, or sp-
parstus of radio tramsmitting and
recelving. A complete course
radio operstion in s single voiume.

20 big chapters include: Kl
mentary Electrielty snd Mas
netism; Motors and Generstors;
Storage Batteries and Charging
Circuits; The Vacuum Tube: Cir-
cuits Employed in Vacuum Tube
Transmitters: Modulsting Systems
and 100% Modulation; Warve-
meters; Piezo-Electric Oscillators;
Wave Traps, Nearly 960 pages,
869 {ilustrations; flexible fabrikotd
cover, Order Cat. MAN @ $6.00

tube

supplementing the diaxiaws iR ““Trouble

Shootsr's Manual,’”” but not duplicating any. These 115 diagrams are mpbllod loose. They are s mecetsary ndiunct
@ .2

%¢ these 1m “Trouble Shooter’s Maoual.”” Order Cat. SUPP-1

“Mathematics of Radio,”" by Rider, 128 pages, 8% 1z 117, 119 {illustrations, bridges the

and the college professor. It gives a theoretical hackground o necessary for a proper u:der:t‘mdzl;% 5:“7."370 '.nhn'd "."Jéf:

sircuits amd their servicing. Formulas for capacity, inductance, Impedance. resisiance, etc., are explained. Flexible cover.
$2.00

Order Cat. MOB........ M- c00 oodiih 0006600000800 500006 60)E00000000000008000060 5006000600 A5000000 o ennle e Vile =)
TWO MASTERPIECES BY PROF. MORECROFT
“Primciples of Badlo Communication,” by Prof, Joha “Elements of Radlo Communiestion,”

H. Morecroft. second edition. Prof. Morecroft. of the language, requiring little foundation :iowlmt:e:f !rl:dl?)hll:
Electrical Engineering Department of Columbia University another fine Morecroft book. The bock s a eomn'lau
and past president. of the Instituta of Radio Engineers, course on the eelments of radio, contsining much material
1s & noted suthority. Prior electrical and mathematical never befors published 236 pages, 170 {llustrations and
knowledge required. 1,001 pages and 831 {llustrations. a complets index. Cloth bound. This i3 one book ¥
Cloth-bound. Order Cat. M-PRIN. ....... ceees @ $7.50 must have in Your lihrary. Order Cat. M-ELEM. @ $3.00

THREE BOOKS BY MOYER AND WOSTREL

The need for an up-to-date book on radio tubes that answers all the important Quest!:
A, Moyer, Director of University Extenslon, and John F. Wostrel, 1nnmwr lnu::dl(:“og;:.n:e‘:-ﬁx.ﬂhdmw.jg;m;

Univeraity Extension,
eipies, functions and use
non-technical & mwanner

sachusetts Oepartment of Education. This book {s a complete di of e
The essential principles underlying the operation of vacuum tube'scu:'rloonemll&o%e hp:m:c
is consistent with mocuracy. The book covers the costructlon. action. reactivatios testing

snd use of vacuum tubes as well as sDecifications for vacuum tubes and applications for distant comtrol of industrial

processes and precislon measurements. 297 pages, cloth bound. Order Cat.
O:Prncgcnl Rsdlo,”” including the testing of radio receiving sets.
rder Cat,

MWP.
*Practical Badlo Conatruction and Repairing.” 319 pages, a companion volume to the above. New editlon,
: @

mew price. Order Cat.. MWC. ...eoerrertncosrinetesecesassseseocercrionnrassesnsassssscersse

3.80
0 Cat. HAAN @ 8.00 Cat. SUP-

Ocst. REX @ 2.75 Cat. M‘(J):. 8 2%

O d f Ocat. RFM @ 3.50 [J Cat. M-PRIN @ 7.80

raer or CJCst. MAN @ 6.00 [JCat. M-ELEM @ 8.00

CJCat. DRA @ 6.00 (JCat. MWT @ 256

M Cat, PRK @ 8.80 (JCat. MWP @ 2.50

OcCat.’” PRRH @ $2.00 [)Cat. MWC @ 2.

ooks an Dcat. PT8 @ (.00 [JCat. RTT @ 7.80

Radie World. 145 West 45th Street, New York. N. V.
Boclosed please find §..

[ .
send at once. postpaid, bi indicated b,
Remit with RSO C L

(207 506060000000 000 30BOCIBEBEAH0 . A0B0CCABaE0600

We Pay Postage Adoress  ......iceieicnnn.... 08R00gEFH2003000000000

(5157 5560606 900500000 008500 State
O Check here 1f C. 0. D.

for which plesse

www ameticanradiohistorv com
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tising matter,
samples galore.

service.

a durable material,

303 Fourth Avenue, New York. Dept. A.

your stencil st to recelve mallings,
samples, ete.

NAME .........
ADDRESS

CITY

Every subscriber to our service receives a 10 by (2-Inch accordien portfolio madé of
in which to save the valuable data we send

NATIONAL RADIO TRADE DIRECTORY,

Gentlemen: . .
Enclosed please find $1.00 for one year's subscription to your “*Big Mail”" and
‘‘Radfo’” Information Service. It is understood that you are to put my name on

including catalogs, 3
1 am also to receive free a 10 to 12-inch accordion portfolio

¥You,

kind in the world.

You will realize that the amount we spend for postage
alone does not cover the charge for our service.
subscription fee barely pays the necessary expenses en-

tailed in mailing,

bulletins, price lists,

How Would You Like To Know

1.—Where you can save money by purchasing at bargain prices mail order radio merchandise.
2—How you can keep posted on “What’s New in Radio.”
3.—How to receive mail from leading radio mail or der houses, manufacturers, jobbers, etc.

This Handy Practical Portfolio

4—How to have your radio problems answered;
where to locate the manufacturer of a certain
product; the name of a jobber handling an item
you wish to secure; the manufacturer of a
trade-marked product.

Your name is placed on our stencil list to re-
ceive for a years time a constant supply of adver-
catalogs,

You are privileged to write us at any time,
questions pertaining to radio trade matters and
receive a prompt and detailed reply.

No live radio dealer, fan, amateur, experimenter or
professional can afford to be without our comprehensive

Our business is the nerve
center of the radio industry,
reaching out everywhere, col-
lecting data from every avail-
able source, maintaining the
most complete service of its

A subscription to our service will actually save you
many times the small cost of $1.00.

If there is any additional information you may require
before subscribing, write for further details.

circulars, price lists,

all

for

J |

The

Quick Action

Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

7 cents a word—$1.00 minimum—Cash with Order

MAJESTIC 181, RADIO-PHONO COMBINA-
TION, 65% off list. Jewell 4-Instrument Analyser,
35% off list. Imported Cameras, 50 Pictures with

one loading, $4.50 postpaid. Walter Jaeger, 607

W. 138th St., New York City.

BIG BARGAIN-—500 fine Vellum, neatly printed
Business Cards, including strong Card Case, $1.50,
postpaid. Handprint your copy. Mail with remit-
Il\?ncf to Roth gress, 846 Sutter Ave., Brooklyn,

“A B C OF TELEVISION" by Yates—A compre-
hensive book om the subject that is attracting
attention of radioists and scientists all over the
world, $3.00, postpaid. Radio World, 145 West
#th St NV City
“HANDBOOK OF REFRIGERATING ENGI-
NEERING,” by Woolrich—Of great use to every
body dealing in refrigerators. $4. Book Dept,
Radio World, 145 W. 45th St., N. Y, City.

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

“SOUND PICTURES TROUBLE SHOOTER'S
MANUAL,” by Cameron and Rider, an authority
on this new science and art. Price $7.50. Book
Dept.,, Radio World, 145 W. 45th St.,, N. Y. City.
“RADIO FREQUENCY MEASUREMENTS”, by
E. B. Moullin, M.A.,, AMILE, M.IRad Eng.
Second Edition entirely reset and greatly enlarged.
Illustrated. 487 pages, plus 12-page index. Indis-
pensable for radic experts and engineers. $12.50.
Radio World, 145 W. 45th St, N. Y. City.
TRANSFORMERS—1y5, 215, 5 volt; 2V volt, 7%
amp.; or 75 volt, 3 amp.; 9c each; shielded $1.45.
Shielded 2% volt, 11 amp.; $1.60. All center-tapped.
Shielded .00035 or .0005 coils, .50; 3 coils. $1.45.
Four gang .00035 mfd. condenser with drum dial,
$1.25. Special transformers, tube testers, etc. Cus-
tom wortk. Phone: Walnut 0615-). L. Waterman,
West, Michigan.

2140 Kirby Detroit,

FILAMENT TRANSFORMERS, 1%, 23, 5, 7%
volt, center tapped. State voltage wanted $1.1§
each. V. C. Cook, 3406 Frederick, Detroit, Mich

25,000 OHM POTENTIOMETER, wire wound, in
shield case; takes ¥4 shaft. Will stand 20 ma.
easily. Excellent as a volume control. Price, 90c.
| gi”\fvt Radio Co.. 143 West 45th Street, New York,

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

U. S. BROADCASTING STATIONS BY FRE.
QUENCY.—The April 11th issue contained a com-
plete and carefully corrected list of all the broad-
casting stations in the United States. This list
was complete as to all details, including fre-
quency, call, owner, location, power and time
sharers. No such list was ever published more
completely. It occupied nine. full pages. Two
extra pages in the April 11th issue were devoted
to a conversion table, frequency to meters, or

meters to frequency, 10 to 30.000, entirely re-
versible, 15¢c a copy. RADIO WORLD, 145 West
| 45th Stret, Ne— Vark, N. Y.

[ =g - ==
“FORD MODEL ‘A’ CAR AND ‘AA’ TRUCK,”
tgl.victor W. Page, M.E. Revised and Enlarged

IN xt‘lron.c.tSZ.SO. Radio World, 145 W. 45th gt.

. Y. City.

www americanradiohistorv com

BODINE 60 cycle generator, 110 v. DC to 110 v.
AC, 225 watts. New. $60.00. Supreme model
400-B with calibrated oscillator for IF, 130 to 180
K.C. and 560 to 1500 K.C. Complete, $75.00. Ex-
amination permitted at express office. Thos. J.
Turney, P. O. Box 454, Coral Gables, Fla.

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

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

eight-tube, three
two stages audio

BARGAINS in first-class, highest grade mer-
chandise. Phono-link pick-up with vol. con
and adapter, $3.32; four-gang .00035 mfd. with
trimmers built in, $1.95; &Dlg mfd. Dubilier S;ld
condenser with clips, 18. P. Cohen, Room 4,
at 143 West 45th Street, N. Y. City.

“SHORT WAVES”, by Charles R. Leutz and
Robert B. Gable. Fully bound, 384 pages, 250
illustrations. Size 6 x 9.” All new subjects. $3.00.
Radio World, 145 W. 45th St.,, N. Y. City.

SHORT-WAVE NUMBERS OF RADIO WORLD.
Copies of Radio World from Nov. 8, 1930 to Jan.
3, 1931, covering the various short-wave angles,
sent on rece:\yt of $1.00. Radio World, 145 W.
45th St., N. Y. City.
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SERVICE MEN’S
NEW ADAPTER

Here is a new adapter that
does the very trick you've
wanted done—enables inter:
ruption of the connections to
a tube, so current can be
read, at the same time af-
fordmg\ direct access to the
prongs for voltage tests.
Remove tube from socket,
msert adapter in socket, put
tube in adapter, and you're all set. Removable
links, supplied with adapter, permit access to
current.

For G-prong tubes, Cat. B-1 @ $1.05.

For 4-prong tubes, Cat. B-2 @ $!.05.

Connecting cables, 2 ft. long, jack pins at both
Cat. 2067 (two leads), @ 36c.

Connecting cables, 2 ft. long, Jack pin one end, forked
lug at other, Cat. 2066 (two Ioads). 48¢c.

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

ends.

AMER-TRAN AUDIOS

atage, de luxa
(1llultnted) primary,
in detector clreuit, has
200 henrys inductaree
at 1 ma; turns ratio,
1-to-8. Cat, DL-1, list
price, $8.00 net $4.70.

Push-pull ioput
transformer. turmns
ratio, 1-to-2%; single
primary; two separate
windings for secondary;
Cat. 151, list priee,
$14; net, $7.05,

[Remit with order
and we Dpay trassports-
tion.]

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

Dubilier Micon fixed condensers, type 842, are
available at following capeacities and pricss:

.000¢  mfd. 008 Loioieiiereen 20
.00025 m(d .00025 with clips. 20
.0003 Alt are. guaranteed
.00035 mfd slectricatly nervut lnd
E 1] S teveeens 120 money baek I

0018 2e satlefted within nvu
D02 ceeeeienenens 8¢ days.

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

NEW VARIABLE
MU TUBE

O remedy cross-modulation and cress-

I talk, without circuit changes, a new

screen grid tube has been developed,

In AC circuits where the volume control

varies the grid bias or the screen voltage,

or in which there is an automatic volume

control, the new tube works wonders. This

is the sensational tube developed by Stuart
Ballantine. Order VM.S1. Price $2.66.

RELIABLE RADIO CO.

143 WEST 45th ST. N. Y. CITY

“SHORT WAVES”

By Charles R. Leutz and Robert B. Gable.
One of the most important radio books
this year. Fully bound, 384 pages, 250
illustrations, size 6 x 9. All new subjects,
$3.00. RADIO WORLD, 145 W. 45th
St.. N. Y. City.

RESISTORS

and Mountings

Plate Circuit

I 0.25 meg. (250,000 ohms) Brach resistor, for all
screen grid tubes. Order Cat. BRA-25, at....12
0.1 meg. (100,000 ohms) Brach resistor for all
except screen grid tubes. Order Cat. BRA- 10
£ S S T APPSR PP~ S

Grid Circuit
1.0 meg. Brach resistor for grid leak. Order Cat
BRA-100 at
2.0 meg. Brach resistor for grid leak. Order Cat
BRA-100, at 12c

Carborundum grid leak for hlghcst detector scnsx~
tivity. The leaks are marked “5 to 7 meg,” be-

cause values in this range are present. Order
| Cat. CAR-57, at..e.eiiiiiniiiiiniiiiienniennnnns
i Biasing Resistors
| .005 meg. (5000 ohms) Brach resistor. Order
Cat. BRA-O05, at...coeviiinniiiiiinniisnnionnnns 13c
| .015 meg. (15000 ohms) Amsco reststor Order
Cat. AMS-15, at........coveiiniiiiirecerennnies J4c
| .025 meg. (ZSOOO ohms) Amsco resistor. Order
Cat. AMS:25, at....ceoveiiniierorvnnsnsonerarens e

[The above resnstors are of the tubular type and
require a mounting. Lynch moulded bakelite
mountings, Cat. LYM, a 15¢]

Filament Circuits

|
|
| 1-ohm Brach resistor, to afford 5 volts for four
!4 amp. tube when source is 6 volts. Supplied
with mounting capacity 2 amps. Order Cat.
BRACIG Q] L o oo s o o)eloslolslel= sle s slo/sloslolaslola]a s os|o 5 22c
2-ohm Brach resistor, to afford 5 volts when two
| 4 amp. tubes are supplied from a 6-volt source.

Furnished with mounting; capacity 1 amp. Order
Cat. BRA-2, at....viiiiieiiviiniiriinnaiiennnes 20c
4-ohm Brach resistor, to drop 6 wvolts to 5 for
one % amp. tube. Mounting supplied at this
price. Order Cat., BRA-4, at............... ves..18c
30-onm Brach resistor. To drop 3 volts to 2
volts on 232 and 230 tubes; use two of these
resistors in para]]el Order Cat. BRA-30 (mount-
ing supplied); price is for TWO sets at........ 22¢

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

""More Orders From Radio World
Ad Than We Can Fill"

Philadelphia, Pa., March 7, 1931.
Advertising Manager
Radio World,

Kindly discontinue our ad. Have re-
ceived more orders from Radio World ad
than we can fill for some time to come.

Kindly send credit on difference.
Thanks.
| Whenever we have any advertising on

radio parts, we surely will use Radio
World.

Very truly yours,
PHILADELPHIA ARMATURE
WORKS.
| Per A. Apfelbaum.
2711 Girard Avenue,

Philadelphia.

| EVEREADY-RAYTHEON 4-PILLAR TUBES

227 @%0.88 245 @30.98 200A@$2.80 233 @$1.83
24 @140 27 @126 240 @210 236 @ 1.83
235 @ 1.54 250 @ 4.20 112A@ 1.05 237 @ 1.23
551 @220V-19 @193 22 @315 238 @ 1.93
226 @ 88U-199 @175 230 @112 280 @ .98
171A@ .98 120 @210 231 @ 112 281 @ 3.50
210 @ 490 201A@ .77 232 @ 161 BH @ 3.10
BA @$5.20 Kino Lamp @ $4.75

[Every tube guaranteed electrically and
mechanically perfect.]

| DIRECT RADIO CO.
\ 143 West 45th Street, New York, N. Y.

LOOK AT YOUR WRAPPER

You will see by the date thereon when
your subscription for Radio World ex-
pires. If the subscription is about to run
out, please send us renewal so that you
will not miss any copies. Subscription
Department, RADIO WORLD, 145 West
45th St, N. Y. City.

www americanradiohistorv com

RF CHOKES

HONEY COMB TYPE
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800-turn duolateral wound radio frequency choke. induct-
ance 60 millhenrys, DC resistance 75 ohms. The dis-
tributed capacity 1s so low as to be negligible. The
choke, therefore, may be used as plate circuit or grid
circuit load, even in short-wave sets and converters, and
will provide extremely high sensitivity with a low order
of noise level, due to filtratlon by the choke. Sultable
for antenna input (grid of first tube to ground) or for
filtration of plate and screen grid circuits with condenser
of 0.1 mfd. to ground (extra).

The choke 1s wound of green silk covered No. %8 wire on
a pierced "dowal, with bakelite base accommodating two
riveted lugs. Contact i3 perfect. The dowel diameter 18

inch, the hole through it (which may be used for
mounting device) passes 10/32 screw. The extreme coll
diameter 1s only % inch. The distance between lug tips
i3 13 1inches. The dowel protrudes %% ineh beyond the
bottom to prevent shorting where mounting is done on a
metal sub-panel. No particular polarity of connections
need be observed.

Two of these chokes may be used with an 1solating
condenser of .00025 mid. or higher capacity for radio
frequeney coupling In broadeast sets for amplification
peaked broadly around 600 meters to make the total RF
amplification more uniform and obviate the ‘‘rising char-
acteristic’’ of tuned radio frequency amplification. 12 ma
maximum current rating. Order Cat. CH-300 @.. 50c

DETECTOR TYPE

For detector circuit filtration.
to choke the radio frequency,
so it will not go through the
audio channel. use a 50 milli-
henry copper-shielded RP
choke. This is supplied with
mounting bracket and two in-
sulated wire leads. No par-
ticular polarity need be ob-
served. This choke 18 wound
of extra heavy wire, and its
DC resistance will not show up
on the usual type ohm-
meters. Order Cat. SH-RFC
(25 ma maximum current rat-
ing) 57¢

VOLUME CONTROL TYPE

Where a receiver is to be built to incorporate automatic
volume control, the shielded choke, consisting of two closely
voupled separate windings, may be used. Connect one
winding (yellow leads) from detector plate, to the
audie input. Connect the two other leads (red and black)
as follows: Black to the slider of a2 potentiometer (400
ohms up. without limit), red to the joined grid and plate
leads of a 227 tube used as automatic volume control. Con-
nect cathode of that tube to ground (B minus), and the
grid returns of coils in controlled tube or tubes to arm
of the potentiometer. I'ut 1 mfd. from arm to ground.
Order Cat. DW-SHCH (maximum current rating, 25 n(]sa)

denser, Cat H6T,

DIRECT RADIO COMPANY
143 West 45th Street New York City

Large Temple Dynamic

Dynamic speaker, AC 110 Volts, 50 to 60
cycles, housed in table cabinet made of
walnut, with carved grille, Qutput trans-
former and dry rectifier built in, also a
hum eliminating adjuster and a variable
impedance matcher. Plugged AC cable and
tipped speaker cords are attached to dy-

namic. Outside cabinet dimensions: Height
14", width 11, depth 714”. Speaker diam-
eter 9. Price, $11.50 net.

Guaranty Radic Goods Company
Dept. A, 143 W. 45th St., N, Y. C.

SUBSCRIBE NOW!

Rapio WorLp, 145 West 45th St, New
York City. Enclosed please find my remait-
rance for subscription for Rapio WorLp,
»ue copy each week for specified period:

3 $10.00 for two years, 104 issues.

$6 for one year, 52 issues.

$3 for six months, 26 issues.

This is a renewal of an existing mail
{1 $1.50 for three months, 13 issues.

subscription (Check off if true)

Your mame .........ciiaeonnn LT

Address

City
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Single Switch Control
of All Waves!

Supertone Foundation Units Apply This Convenience to Every Type of Circuit

ECEPTION of short waves, besides the reception of the regular broadcast band, is the newest
rage in radio. Direct reception of European, Asiatic and other foreign stations on short waves
provides a thrill all its own. Then broadcast band reception completes the service. The change
from one band to another is made by single switch operation from the front panel of the Supertone All-
Wave Foundation Units—I5 fo 600 meters! The frequency range of each band is engraved on the front
panel, under the pointer knob of the band selector.

HE All-Wave Foundation Umits are made in three

different models, so as to be applicable to all types

of circuits, whether a.c.-operated or battery-operated.

For the popular circuit comprising one stage of tuned
radio frequency amplification and a sensitized detector, the
double shield assembly is used (Cat. AWTRF).

For a converter to be used with a broadcast set, or for any
circuit using the double detector system of reception, either a
double shielded Foundation Unit is used (Cat. AWSS) or a
single-shield model where two coils are inductively coupled
in one copper shield.

The only difference for converters and for sets using the
double detection method is that the double-shield model
permits any type of external coupling between modulator
and oscillator, while the single shield model requires that
only the inductive self-coupling be used.

The double shield type
-of Foundution Unit (at
seft), illustrates Cat.
AWTRF and Cat.
AWSS.

Two coils are in one
copper shield in the
Foundation Unit illus-
trated at right, Cat.
AWFU.

ACH Foundation Unit consists of two shielded coils (in one

instance both coils are in one shield); a two-gang .00035 mfid.

straight frequency line condenser matched to the coils so no
switching is necessary to cover the broadcast band; a manual trimming
condenser, a line switch, a wave band selector switch, a vernier dial,
three knobs, and a front panel with wave band for each switch-point
engraved in kilocycles. Each Foundation Unit is assembled and wired.

The front panel for the single shield assembly is 73 x 12 inches,
and that for the double shield assembly is 7 x 12 inches.

MODELS AND PRICES:

Independently aluminum shielded All-Wave Foundation Unit, for
receivers using a stage of tuned radio frequency amplification and a
sensitized tuned detector input; Cat. AWTRF, assembled and wired $15.00

Independently. aluminum shielded All-Wave Foundation Unit, for
converters or receivers using the double detection method of reception,
where external coupling is to be used; Cat. AWSS, assembled and
7o M o 1 0 o o SRR S 08 0 B OB oIBR8 000 0 4 = 0 00s oy e a5 8000 $15.00

Inductively self-coupled All-Wave Foundation Unit, single copper
shield type, for converters or for receivers using the double detection
method of reception; Cat. AWFU, assembled and wired............ $13.50

(If wvolume contro! with line switch attached
is desired in any of the above, add LS to
the catalogue number and $1.25 to the price.)

175 KC BAND PASS FILTER
TRANSFORMER

DOUBLY TUNED fixed-frequency

transformer, 1 to 1 ratio, tuned to

175 kilocycles, but adjustable from
100 to 190 kc., is another of Supertone’s
precision products. Two loosely coupled
duolateral-wound high-inductive choke
coils constitute primary and secondary,
and afford a flat-top tuning char-
acteristic, i.e., band pass filter. Suitable
for all uses where high selectivity, with-
out sideband cutting, is desired. The
transformer may be mounted on the
side of a chassis, in horizontal position, or upright either
above or below the chassis top.

Tuning condensers are across primary and secondary, hoth
accessib'e; in aluminum shield (which must be grounded)
2% inches diameter, 214 inches high, with removable bottom.
For screen grid tubes, Order Cat. FF-175, net price...... $3.00

450 KC. TRANSFORMER

Same as above, except that frequency is 450 kc., adjustable
from 400 to 550 kc. For screen grid tubes. Order Cat.
FF-450. met DPrice ..ouvvvirrieenieninnieeereresnnneenenas $3.00

OTHER FREQUENCIES

We can make intermediate frequency transformers to
order for any frequency, utilizing our band pass filter circuit.

FULL BAND SPACE-
WOUND COILS

PACE-WOQOUND tuning coils for shielded

~ireuits, designed with speclal care to in-

sure Identity of Inductance and minimum
distributed capacity, with assurance of cover-
ing the whole broadcast wave band, and more,
with .0005 mfd.

With each coll 1s supplied a drawn alumi-
num finished shield, 3-inch dlameter, 3%
inches high. Copper shield extra,

ANTENNA COIL for alt circuits, also in-
terstage coll where the primary is in the plate
cireuit of a general purpose tube. Order Cat.
15-85, Meti iDTLCO mpw iasah st bom s b8 s as - $2.50

INTERSTAGE COIL, where primary 18 in
the plate circult of a screen grid tube. Order
Cat, 25-85; NEUnPLICE s usoiapsecncsiecs $2.50

OSCILLATOR COIL. consisting of secon-
dary, fixed tlckier and smatl piexup coll wind-
ing, each winding wholly independent of the
others.  Order Cat. 8-30-85, net price.., $2.75

COPPER SHIELD, bracket, Cat. ClS-'l;
(@ | by, Prslaroteonpiy reosswuied ney - piE s Sl 1 o 3 2
[Copper shietd, 3 dlam. x 4%'’ hlgh, with
bracket, substituted for aluminum shield above,

BAND PASS FILTER
SELECTIFIER

BAND pass fiiter wave trap, two
tuned circuits, in a 10-inch wide
walnut finish cabinet, kills off inter-

ference, including neighboring station, snd
%akes weak stations stronger. Cat. SEL

and Guarantee
What We Make

State frequency and write for prices. extra 65c.]
o SUPERTONE PRODUCTS CORPORATION W “siora
5:3872 216 WALLABOUT STREET, BROOKLYN, N. Y.
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