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Battery 
Set 

Great on 
Getting DX 

SHORT WAVES WITHOUT PLUGGING IN 

Various switching methods are used as substitutes for phg -in coils. The illustrated converter is an example. 
See pages 5, 6, 7 and 8. 
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SEND FOR OUR LATEST 
BARGAIN BULLETIN 

Victor Power Transformer 
For 6 -226, 2 -245. I -227. 
3 -224, and 1 -280 tubes 

Delivers: 
800 v. Center- tapped at 
150 mile. 5 y. center - 
tapped for 280. 224 v. 

for 224's and 945's. 2% 
v. for 227. 1t%s r. for 
226's. 1% v. for addi- 
tional 226's. 
As used ln all 'VICTOR 
rerel vers. 

Special $2.75 

BAL -RAD High 
Voltage Surge - 

Proof Condensers 
For General Repair and 
Power Pack work. Now 
furnished in a fibre 
container with long 
flexible leads, ready 
for immediate installa- 
tion. Impregnated in a 
high quality compound. 

BALIH,8k 

SUROf 

CondeODlaoTp0s 

OPERATvoL 

Guaranteed 100% Replacements 
Working 

Size Mid. Volts 
I Mfd. 800 

2 Mfd. 800 
4 Mfd. 800 

5ax2t/sx I 

5 /sx.2yzx 1 

51/2x221/2x2 

Each Dozen 
.35 $3.60 
Sb 5.50 
75 8.00 

Baltimore Radio Corporation 
725 -F Broadway, New York, N. Y. 

MOORE 
DA- LITE -R 

Verified reception - 
Europe from Canada! 
America from France! 
1000 miles by daylight! 

10 k.c. selectivity 
alsj where. 

Prices and particulars on 
request. 

MOORE RADIO COMPANY 
74 Cortlandt St. New York 

RADIO EXPERT 
Many $50 to $100 a week Jobs opening In Radio 
Industry every year. I'll show you how to make 
$200 to $1,000 In spare time servicing sets 
while you're learning. Home Laboratory Outfit 

ekes learning easy, practical. Write for "Rich 
Rewards In Radio ". It gives the facts on lobs 
opening regularly and how you can learn at home 
to be a Radio Expert No obligation. 

J. E. SMITH, Pres., Dept i rnaa 
National Radio Institute Washington, D. C. 

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

RADIO WORLD May 2, 1931 

DEALERS and SERVICEMEN 
STANDARDIZE ON METALLIZED 

LYNCH 
RESISTORS 
Using new "K" 

Filament 

Official 
for Special Offer of $3.50 

FREE fficial Radio Service Manual (352 pp.) 
LYNCH MFG. CO.. lee.. Dept. W, 1775 B'way, New York 

IUII 
REPLACEMENT CONDENSER BLOCKS 

A. K. 37 (Chokes & Condensers) 43.72 
Majestic Master "B" $2.25 

REPLACEMENT POWER TRANSFORMERS 
R. C. A. 17, 18, 33, 51 43.75 
R. C. A. 44, 46... $3.110 
Zenith, all models 52 up to 77 $1.51 

Write foe price list of replacement parte 
BRONX WHOLESALE RADIO CO. 

7 W. Tremont Ave. New York, N. Y. 

The New Jiffy Tester 
Chromium -Plated Case and Accurate Meters 

ANEW and improved 
Jiffy Tester, improved 
in both performance 

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

Jiffy Tester, Model JT -N, con- 
sists of three double -reading 
meters, with cable plug, 4 -prong 
adapter, test cords and screen 
grid cable, enabling simultaneous 
reading of plate voltage, plate 
current and filament or heater 
voltage (DC or AC), whets 
plugged Into the socket of any 
set. The ranges are filament, 
heater or other AC or DC: 5 -10 , 0 -1411 v; plate current: 0 -20, 0 -11e ma; plats voltage; 0-N, 
5 -30e v. It makes all tests former models made. Each meter 
Is also Independently accessible for each range. Tha entire 
device Is built in chromium - plated case with chromium - 
plated slip- cover. Instruction sheet will be found Inside. 
Order Cat. JT -N 

[Remit $11.76 with 
order for JT -N and 
we will pay trans- 
portation.] 

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

Subscribers : watch the date line on 
If the expiration date line on your wrapper indicates that 
expired or is about to expire, please send in renewal so that 
copies of the paper. Subscription Dept., Radio World. 145 W 

Large Temple Dynamic 
Dynamic speaker, AC 110 Volts, 50 to ou 
cycles, housed in table cabinet made of 
walnut, with carved grille. Output 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 7y: ". Speaker diam- 
eter 9". Price, $11.50 net. 
Guaranty Radio Goods Company 

Dept. A, 143 W. 45th St., N. Y. C. 

10 -Day Money -Back Guarantee, 

Supertone SELECTIFIER 
MAKES ANY SET SELECTIVE 

The Selectifier, as illustrated, is a band pass filter pre - 

selector, two tuned circuits, 10 kc admittance band, 
vernier dial, in a beautiful walnut -finish 10" cabinet. The 
Selectifier tunes out interference, including neighboring 
station, and makes any set selective. at. SEL, net 
price 

Cat. 
$10.00 

PRECISION COILS FOR .0005 MFD. 
1% diem. natural bakelite; threaded space -wound secondary. 85 
turns No. 28: primary, 25 turns No. 32 in slot. With 3" diam.. 
31" high aluminum shield. Cat. 25 -85, net price $2.50 
Antenna coil, shield, Cat. 15 -85. net price $2.50 

175 KC and 1600 KC TRANSFORMERS 
in aluminum shield. 2W' diametet, 2" high, for screen grid 
circuits. Primary and secondary tuned. Cat. F7-175 or Cat . 

1"F -1000. net price, each $3.00 

SUPERTONE PRODUCTS CORPORATION 
216 WALLABOUT ST., BROOKLYN, N. Y. 

Telephone: Wlliamsburg 5 -3872 

your wrapper 
your subscription has 
you will not miss any 

45th St.. N. Y. 

FULL - SIZE PICTURE 
DIAGRAM SERIES 

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

meters, using three 227 tubes, 
short-wave 

coil 
converter. 

switch instead of plug-in 
50 rtols180 volts. requf edrmextern externally. 

and 
Onetunled circuit. 

Dec. 20, 1930 -3FS short -wave concerter. 20 to 150 meters, using two plug -in coils, filament transformer built in, requiring only 50 to 180 volts of B voltage externally. One tuned circuit. 
Jan. 31, 1931 -1A de luxe all -wave converter, 15 to 600 meters, with filament supply built in. Lyses three 224 tubes. B voltage 50 to 180 volts required exter- nally. Two tuned circuits. 
Feb. 14, 1931 -ßC27, two -tube converter, 30 to 150 meters, using two 227 tubes, coil switch instead of plug -In colla, filament transformer built In, B voltage of 50 to 180 volta required externally. One tuned circuit. April 18, 1931 -Short -wave midget set, using three 

227 tubes, for one stage RF, detector and one audio. Uses plug -in coils, 15 to 200 meters. Filament trans- former built in. B voltage of 50 to 180 volts required externally. Plugs into detector of a broadcast set, or connects to power amplifier or earphones. Two tuned circuits. 
Also, a one -tube set for broadcast and optional short- wave use and as calibrated oscillator. 
April 25, 1931 -DX -4 de luxe all -wave converter with complete power supply built in. Uses four plug -in ,rolls, 10 to 800 meters. Three 224's. one 227. AC operated, One tuned circuit. 

April 
Send 

S 
for the 

and 25 issues, or se 
Jan. 

nd Ile for 
Feb. 14 and 

of any one of these. 

RADIO WORLD 
45 WEST 45TH STREET 

NEW YORK. N. Y. 

r 
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BIG PAY JOBS 
open 

for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't b4'' 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 
make real money in Radio- the fastest- growing, biggest moneymaking game on earth. 

JOBS LEADING to SALARIES of $60 a Week and Up 
Jobs as Designer, Inspector and T ester paying $3,000 to $10,000 a year -as Radi alesma 
and in Service and Installation Work, at $45 to $100 a week -as Operator or alter o 
Broadcasting Station, at $1.800 to $5.000 a year -as Wireless Operator on a Shi Airpla 
ss Talking Picture or Sound Expert -HUNDREDS of Opportunities for fascinating, BIG PAY JOBS! 

karnWithoutlesso Weeks 
Coyne is NOT a Correspondence School. We don't teach you from h.t. essons. We 
train you on the greatest outlay of Radio,Television and Sound equi + e n any school 
-on scores of modern Radio Receivers, huge Broadcasting equip In e very latest 
newest Television apparatus, Talking Picture and Sound Re . on equipment, 
Code Practice equipment, etc. You don't need advanced educati . /revious experi- 
ence. We give you - RIGHT HERE IN THE COYNE SHOPS -a J j tual practice and 
experience you'll need. And because we cut out all useless t .r f ou graduate as a 
Practical Radio Expert IN 70 DAYS'TIME. 

TEIIVISION TALNG d PICTURES 
And TELEVISION is already here! Soon 

ANDS of 
e man who 
FORTUN 

the grou 
developm 

elevision 
sion e 

there'll be a demand for THO 
TELEVISION EXPERTS! 
learns Television now can ma 
in this great new field. Get in 
floor of this amazing new Ra 
Come to COYNE and learn 
very latest, newest Tele 

e 
ment. 

J l J 

Y ? 

b i'°'S 

ictures and Public Address Sys - 
thousands of golden opportunities 

Trained Radio Man. Here is a great 
Radio field just beginning to grow! Pre - 

are NOW for these wonderful op- ortunities! 
Jearn Radio Sound Work atCOYNE on actual 

TALKING PICTURE and SOUND REPRO- 
DUCTION equipment. 

No Books - No Lessons 
All Practical Work at Coyne 
No Books! No Lessons! ALL ACTUAL, PRAC- 
TICAL WORK. You build radio sets, install and 

. service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving 
Sets and actually transmit your own Television 
programs over our modern Television equipment. 
You work on real Talking Picture machines and Sound 
equipment. You learn Wireless Operating on actual 
Code Practice apparatus. We don't waste time on use- 
less theory. We give you just the practical training 
you'll need -in 10 short, pleasant weeks. 

EARN as You LEARN 
Don't worry about a job! You get Free Employment 
Service for Life. And don't let lack of money stop 
you. If you need part -time work while at school to 
help pay expenses. we'll gladly help you get it. Coyne 
is 32 years old ! Coyne Training is tested -proven be- 
yond all doubt. You can find out everything absolutely 
free. Just mail coupon for my big free book! 

RADIO COYNE ELECTRICAL SCHOOL 
DIVISION H. C. LEWIS. President Founded 1899 

500 S. Paulina St. Dept. 51 -2M Chicago, Ill. 

H. C. LEWIS, President 
Radio Division, Coyne Electrical School 1 

1 

1. 

1 

1 

1 

Name 4 ; 

Address 
1 

State _ 

Soo S. Paulina St., Dept. 51 -2M, Chicago, Ill. 
Send me your Big Free Radio Book and all details of 
your Special Introductory Offer. This does not obli- 
gate me in any way. 

I City 
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RADIO AND OTHER 

TECHNICAL BOOKS 

At a Glance 
RADIO and TELEGRAPHY 

'Foothold on Radio," by Anderson and 
Bernard 

"The Superheterodyne," by Anderson and 
Bernard 

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

Rider 
'Mathematics of Radio," by Rider 
'Drake's Radio Cyclopedia," by Manly 
"The Electric Word," by Shubert 
"Elements of Radio Communication," 

Morecroft 
"Experimental Radio," by Ramsey 
"Fundamentals of Radio," by Ramsey 
"Practical Radio," by Moyer and Wostrel.... 2.50 

"Practical Radio Construction and Repairing," 
by Moyer and Wostrel (new edition, new 
price) 2.50 

"Principles of Radio," by Henney 3.50 

"Principles of Radio Communication," by 
Morecroft 7.50 

"Radio Blueprint Library"-AC Hook- ups .35 

"The Radio Manual," by Sterling 6.00 

"Radio Receiving for Beginners," by Snod- 
grass and Camp 

"Radio Receiving Tubes," by Moyer and 
Wostrel 

"Radio Telegraphy and Telephony," by Dun- 
can 7.51. 

"Radio Trouble Shooting," by Haan 3.0i 
"Storage Batteries," by Morse 2.(îi 

"Storage Batteries Simplified," by Page 2.0, 
"Telegraphy Self- Taught," by Theodore A 

Edison 
"The Thermionic Vacuum Tube," by Van der 

Bill 

1.0 

1 S. 

r. 

4.50 

2.50 
2.00 
6.0; 
2.50 

by 
3.00 
2.75 

3.50 

2.54 

1.2` 

5.0 

TELEVISION 

"A B C of Television," by Yates 

AVIATION 

300 

"A B C of Aviation," by Maj. Page 100 
"Aerial Navigation and Meteorology," by 

Capt. Yancy 4.00 

"Aviation front the Ground lip," by Manly 3.50 

"Everybody's Aviation Guide," by Maj. Page. 4.0 
"Modern Aircraft," by Maj. Page 5.0 
"Modern Aviation Engines," by Maj. Page 9.0 

AUTOMOBILES 

"Auto and Radio Battery Care and Repair," 
by Manly 2.00 

"Automotive Repair," by Wright 3.74 

"Dyke's Automobile and Gasoline Engine 
Encyclopedia," by A. L. Dyke . 4.011 

"Dyke's Cerhureter Book," by A. L. Dyke.. 2.00 
"Ford Model ': \' Car and '. \A' 'Truck Re- 

vised New Edition by Maj. Page 2.50 
"Modern Gasoline Automobile," by Page.... a.., 
"The Motor Cycle Handbook," by Manly 1.50 

ELECTRICAL 

"Absolute Measurements in Electricity and 
Magnetism," by Gray 14.50 

"Alternating Currents and AC Machinery," 
by D. C. and J. P. Jackson 6.00 

"Arithmetic of Electricity," by Sloane 1.50 
"Electrician's Handy Book," by Sloane 4.00 
"Essentials of Electricity," by Timbie 1.7' 
"House Wirir.g," by Poppe 1.0' 
"Industrial Electricity," by Timbie 3.50 
"Principles of Transmission in Telephony," 

by M. P. Weinbach 4.0 
"Rudiments of Electrical Engineering," by 

Kemp 2,01 

"Standard Electrical Dictionary," by Sloane 5.01 

BOOK DEPARTMENT 

RADIO WORLD 
145 West 45th Street 

New York, N. Y. 
(Just East of Broadway) 

Parts for AC Model Short - 
Wave Tuner 

This tuner works into earphones or the 
audio channel of a broadcast set, or into 
a power amplifier. Uses three 221's and 

two 227's. 
Four shielded plug -in coils @ $1.50 $6.00 
Three 1,600 kc. shielded transformers with UY sockets 

affixed @ $3.00 9.00 
One 53 mlh. shielded RF coil @ 
One 2% v. ct. filament transformer 
Two 100 mfd. Hammarlund equalizers @ .35 
One 60 mfd. Hamtnarlund variable @ 
One 2 -gang .0003 SFL bracket @ 
Two blocks, three 0.1 mfd. in each @ .45 
Three .00035 mfd. @ 10 
Two 8 mfd. with brackets @ $1.50 
One 2,500 biasing resistor 
One 50 ohm biasing resistor 
One 02 meg. (20,033 ohm) pigtail 
One 0.1 meg. (100,000 ohm) pigtail 
One metal chassis, socket holes 
Two UY Sockets @ .20 
One AC cable and plug 0 
One National velvet vernier dial 
One front panel 
Three grid clips @ .03 
Four binding posts, three washer sets 
On AC shaft type switch 
Two knobs @ .15 

All parts (Cat. BSWT) 

.57 
2.40 

.70 
1.00 
3.00 

.90 
.30 

3.00 
.20 
.20 
.25 
.25 

4.00 
.40 
.25 

2.25 
1.00 
.09 
.45 
.50 
.30 

$37.01 

Parts for Battery Model Short - 
Wave Tuner 

Tubes used are three 232's and two 230's. 
Four shielded plug -in coils @ $1.50 $6.00 
Three 1.600 kc. shielded transiormers with UX sockets 

affixed @ $3.00 9.00 
One 50 mlh. shielded RF coil @ .57 
Two 100 mfd. Hammarlund equali.ers @ ,.,5 .70 
Two .00025 mfd. fixed @ .12 .24 
One 60 mid. Hammarlund variable @ 1.00 
One 2 -gang .0003 SFL bracket @ 3.00 
One block,three 0.1 mfd. in case @ .45 
Three .00035 mfd. @ .10 .30 
Two 8 mfd. with brackets @ $1.50 3.00 
One I mfd. bypass .53 
One .02 meg, (20,000 ohm) pigtail .25 
One 0.1 meg. (100.000 ohm) pigtail ,25 
One 6 ohm adjustable resistor @ 1.10 Two 5.0 meg. grid leaks (pigtail and plain) @ .25 .50 
One metal chassis, socket holes 4.00 
Two UX sockets @ .20 .40 
One National velvet vernier dial 2.25 
One front panel 1.00 Three grid clips @ .03 .09 
Four binding posts. three washer sets .45 One shaft type s.vitch .50 Two knobs @ 5 .30 One battery cable 49 

All parts (Cat. BSWTB) .... $36.34 
Complete parts as per Standard Factory 
.11odel DX - 4 Converter with Built - in 

Power Supply. 
Three 800 -turn @ 50e..$1.50 Two binding posts @ 
One Polo fil. trans.... 2.40 .05 .10 
One 30 henry choke.. 1.75 One roll hookup wire .30 
One set of precision De Three grid clips @ .05 .IS 

Luxe plug -in coils (4 Two feet of wire for 
to set) 4.50 connection to grid 

Two .0015 mfd. @ 10 .20 clips ,10 
Two .00035 mfd. @ 10 .20 One dour 6/32 m 

One .00025 mfd. clips .14 
chine screws and one 
dozen 6/32 nuts .10 One Hammarlund Jr. One Oat -head 6/32 ma- M idline .002 mid. chine screw ,01 tuning condenser ... 1.25 Three 6/32 machine Two 8 mfd.. brackets screws 2 inches long @ 1.15 2.30 @ .02 .06 One 0.5 meg. resistor. .25 Two brass angles @ One ,01 meg. resistor, .40 .05 .10 One 100 ohm .20 Two milled bushings One front 7 x 10 " 2.00 @ .10 

One subpanel with five Four legs @ ,0025 
.20 

UY sockets 3.00 One 30 Hy Filter One National dial 2.50 Choke 2.03 
One AC cable. plug.. .30 T w o r i g h t angle One AC toggle switch .35 brackets .10 
WIRED MODEL OF DX -4, CAT. DX -4W. $J 1.00 LES) TU3ES. LESS CABINET. @ J 

Polo Engineering Laboratories 
125 WEaT 45TH STREET NEW YORK. iv. Y. Telephone: BRyant 9 -8093 our Entire Line on Exhibition at Our Office 

Hammarlund SFL 
Hammarlund', precision 0005 mfd 
condenser. removable shaft; excel- 
lent for calibrated radio Ire 
quency oscillators, short -wave 
converters and adapters and THE 
or Superheterodyne broadcast re- 
ceivers. Lowest ion ronstructloo, 
rigidity; Hammarlund's per°ecttos 
throughout. 

Order Cat. HAM -SFL. Ilst prie. 
S5 50; net nrlre ... . $3.011 

GUARANTY RADIO GOODS CO. 
143 West 35th St., New York. N Y 

SHORT -WAVE 
POWER APPARATUS 

00 u -cult power transformer for short -wave sets and 
converters; 12 amps., 2'/a v., 5 s. And 360 v., all 
semer- tapped. Primary 110 v., 50 -60 cycles. In 
polished aluminum case. Cat. SWPT (a) $5.50 
a0- henry chokes, 100 ma. rating. Cat. 30 -11 @.,$1.50 
Direct Radio Co., 143 W. 45th St., N. Y. City 

NEW 
SMALLER -LIGHTER 

A CARDWELL 
QUALITY CONDENSER 

AT A 

LOWER PRICE! 
FOR RECEIVING, UP TO 365 MMF. 

FOR TRANSMITTING, UP TO 150 MMF. 

THE, CARDWELL 

F °ATr- IFn/El(-j HT 

SEE IT! '' 

SOLD IN NEW YORK CITY BY 

LEEDS RADIO 
SUN RADIO 
WM. EGERT 

45 VESEY STREET 

64 VESEY STREET 

179 GREENWICH ST. 

LITERATURE ON THESE AND OTHER 
CONDENSERS ON REQUEST. 

THE 
ALLEN D. CARDWELL 

MFG. CORP. 

95 Prospect Street, Brooklyn, N. Y. 

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

T11 E 4v,ì t 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 diagrams 
f ALL popular commercial receivers and kit sets from 1922 to 1931, inclusive. Also contains a course in trouble shooting. Loose leaf pages, 8% x 11 ", 1,md. 853 pages; index and advertisements on additional pages. Order Cat. RM -31, and remit 84.50. We will then pay postage. (Shipping freight. 0, lbs.) Ten -day money -hack guarantee. 

RADIO WORLD 
145 Nest 45th Street, New York, N. Y. 
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UNINTERRUPTED READER INTEREST 
EVERY WEEK EVERY YEAR 

RADIO WORLD 

Vol. XIX No. 7 Whole No. 475 
May 2d. 1931 

[Entered as second -class matter, Mardi 
1922, at the Post Office at New York. 
N. Y., under act of March, 1879] 

15c per Copy, $6.00 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 
president and treasurer, 145 West 45th 
Bernard, secretary, 145 West 45th Street, 

by Hennessy Radio Publications Corporation, 145 West 45th Street, New York, N. Y. Roland Burke Hennessy, 
Street, New York, N. Y.; M. B. Hennessy, vice -president, 145 West 45th Street, New York, N. Y.; Herman 
New York, N. Y.; Roland 

Y.; 
Hennessy, editor; Herman Bernard, managing editor; J. E. Anderson, technical 

editor; L. C. Tobin, Advertising Manager. 

Short -Wave Coverage 
Without Plug -in Coils 

FIG. I 

Two tubes of the 
Universal S u p e r - 

W a s p receiver 
showing how the 
wave length range 
is extended by cut- 
ting in more con- 
densers. A special 
switching arrange- 

ment is used. 

By J. E. Anderson 
TECHNICAL EDiTOR 

SHORT -WAVE receivers and converters are designed in most 
cases for plug -in coils to cover the entire range of frequencies. 
The reason for this is that a circuit can be made simpler in 

this manner, and very often more efficient. But some users of 
short -wave equipment object to plug -in coils. They want push 
buttons or switches accessible from the front panel. It makes no 
difference if such devices reduce somewhat the sensitivity of the 
circuit. Since the ultimate consumer demands means for changing 
the tuning range of the circuits which do not involve plug -in coils 
it devolves on the engineers to solve the problem in some other 
manner and to do it with as little loss in the sensitivity as possible. 

Several methods are available. First, it is possible to cut in or out 
fixed condensers of different capacities across the tuning condenser, 
leaving the inductances in the circuit the same all the time. 
Second, it is possible to chadge the inductances by means of 
switches, either by putting the variable condenser across different 
number of turns of wire or by short -circuiting a part of the coil. 
Third, the inductance may be varied by means of a variometer. 
Fourth, coils of different inductance may be permanently mounted 
and arranged so that any one may be connected into the circuit 
by the throw of a switch. Fifth, these methods may be combined 
in various ways to accomplish the same purpose. 

Advantages' and Disadvantages 
The first of these seems to be the simplest, for it involves only 

the closing of a switch to cut in an additional condenser across the 
given inductance coil. But this has many disadvantages. As the 
ratio of L to C becomes small the sensitivity decreases rapidly so 
that only for the highest frequency range would the circuit be 
sensitive. For the lowest frequency range, when the largest fixed 
condenser is across the coil and the tuning condenser, the circuit 
would be relatively insensitive. 

Not only does this effect enter but the other windings on the 
coil, in case there are any, would not be suitable for more than one 
frequency range, or two ranges, at most. For example, if there is 
a primary on the coil it would do for one frequency range or 
possibly two ranges. However, in this respect the first, or parallel 

+135 

Rio _ * 
tgo t18o 

capacity method, is superior to some of the other methods cited. 
The first method is illustrated in Fig. 1, which represents the 

first part of a short -wave receiver with two tuners in which the 
frequency range is changed by connecting more condensers across 
the variable condenser and the coil. This method is used in the 
Universal Super -Wasp. 

The Pilot engineers have worked out a very ingenious switching 
arrangement by means of which the proper capacity selection may 
be made in both tuned circuits. The circles with the crosses indicate 
the switches, which are of the cam type. There are three of these 
circles associated with each tuned circuit, indicating three positions 
of the cam switch and three ranges of the tuner. But there are 
actually seven positions and seven ranges. A single knob controls 
the two cam switches. 

Tapped Coils 
The second method mentioned above is illustrated in Figs. 2 and 

3. In Fig. 2 the coils are tapped and the stators of the condensers 
are moved to the different taps. The entire coils are used all the 
time, but only a portion of each is tuned when the higher frequency 
ranges are to be covered. The transformer then really is an auto- 
transformer with the primary tuned. This has a certain advantage 
in that when the ratio of the inductance to the capacity is small 
there is a high stepup of the voltage, so that there is little difference 
in the sensitivity for the different ranges. However, the arrange- 
ment is subject to the difficulty that the untuned portion of the 
coil may have a natural frequency of its own which may give rise 
to interference. But this is small. The main difficulty, which is 
common to all tapped coils, is that the leads to the switch from the 
taps will invariably be longer than is desirable and therefore 
losses may result, or undesired couplings. 

In Fig. 3 part of the coil is shorted by means of the switch. In 
this case the untuned portion of the coil is not functioning when 
it is shorted, as it was in Fig. 2. It would seem that shorting a 
portion of a coil would introduce tremendous losses which would 
render the circuit inoperative when only a portion of the coil is 

(Continued on iiext page) 
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A New Method for 

FIG. 2 

Tapped coils are used in this short -wave circuit for changing 
the wave -length range and the condenser is so connected 
that the part of the coil not tuned is used to step up the 

voltage. 

(Continued from preceding page) 
tuned. It has been found experimentally, however, that in many 
instances the losses are less when turns are shorted than when they 
are left open. When they are shorted a circuit is formed in which 
the resistance is negligible and the inductance comparatively high, 
so that the current that flows is extremely minute. When the 
turns are left open the current in these turns and the distributed 
capacity across them may be very high and so the losses are com- 
paratively large. 

An Advantage of Tapped Coils 

When a tapped coil is used the tuning condenser may be small 
and the inductance comparatively large. Thus the ratio of induct- 
ance to capacity will be large and the sensitivity high. This effect 
may be greater than any disadvantage due to losses in the coils. 

The third method of changing the frequency range of the tuner 
is illustrated in Fig. 4. There are two tuned circuits, L1C1 and 
L2C2, in each of which there is a variometer for varying the 
inductance. This arrangement suffers from several disadvantages 
and it has no advantage not shared by the other methods. Since 
the coil is a variometer its inductance is continuously variable and 
therefore it is not practical to calibrate the condenser dial. To do 
so it would be necessary to have definite stops for the variometer 
so that it could not be set at any other points. Of course a dial 
might be put on the variometer, when the condenser could be cali- 
brated for a few selected settings of the variometer. 

The main advantage of the variometer is that as the inductance is 
decreased the resistance of the coil does not decrease in proportion. 
It remains fixed, approximately, and therefore the ratio of the 
inductance to the resistance decreases as the inductance is decreased. 
Therefore the selectivity of the circuit for the high frequency ranges 
will be very poor, where it should be greater. The ratio of the 
inductance to the capacity is also decreased as the inductance is 
reduced, since the condenser capacity does not change, and there- 
fore the sensitivity will not be good for the higher frequeny 
ranges. 

Coils Permanently Mounted 

The fourth method suggested is illustrated in Fig. 5. Here we 
have three different radio frequency transformers any one of 
which may be connected to the first tube by means of the two 

Extra Tube Is Required, So That Switch 

1 

-+ 5G 5+ 
FIG. 4 

The tuning range of a short -wave receiver or converter may 
be extended by the use of variometers as in this circuit. 

switches Swl and Sw2. The switches, of course, may be con- 
trolled by a single knob. While only the coupler between the 
antenna and the first tube is shown in this figure, the arrangement 
can be extended to the coupler between the first tube and the next 
in the same manner. Three more transformers would be needed, 
and two more switches, one of which is shown connected to the 
plate of the first tube and marked Sw3. The three leads running 
from this switch would be connected to the primaries of the three 
transformers while the other ends of the primaries would be con- 
nected to B plus. 

The fourth switch would pick up the secondaries and the switch 
arm would be connected permanently to the grid of the second tube 
and the stator of the second tuning condenser. The remaining 
terminals would be grounded. The second two switches could also 
be mounted on the same control as the first two if desired. 

This arrangement is not limited to tuned radio frequency circuits 
but can be applied to oscillators as well and is therefore applicable. 

Points in Favor of Permanent Coils 

When coils are arranged as in Fig. 5 each coil can be wound 
with primary and secondary for best results for the particularly 
frequency range of each. It is not necessary to compromise with 
the primaries, but each can have the proper number of turns and 
proper coupling. This is not possible when tapped coils are used, 
and it is for this reason that the circuits reproduced herewith for 
the tapped coils do not have primaries, derict coupling being used. 

The disadvantages of the permanent coils is that there will be 
long leads to contend with, those from the switch points to the high 
potential terminals of the coils. To minimize the undesired effects of long leads the coils should be placed so that the leads from the 
smallest coils are the shortest, because when these are used the 
frequency will be the highest and hence the stray coupling will be greatest. Shortening the high frequency leads will reduce the bad 
effects. 

Plug -in Arrangement 

The only difference between the arrangement in Fig. 5 and that calling for plug -in coils is that in Fig. 5 the switching is done with regular switches mounted on the panel while with plug -ins the switching would be done by moving the coils. As far as the circuit arrangement is concerned, however, the plug -in arrangement 
is much simpler. The switching arrangement is more convenient from an operating point of view. 

In Fig. 6 we have the circuit of a short -wave converter in which 

*56 Bt 
FIG. 3 

In this short -wave circuit tapped coils are used but turns are 
only shorted out of the tuning coils to increase the frequency 

range of the circuit. 

vie o 

FIG. 5 
In this short -wave circuit coils of fixed inductance are used with switches provided so that any coil may be selected in the circuit. This is a good method. 
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Avoiding Plug -in Coils 
Makes One or Other Oscillator Active 

FIG. 6 
Plug -in coils is the most popular with radio engineers and 
the least popular with the fans. This shows the connections 

of a typical converter wired for plug -in coils. 

plug -in coils are used for both the radio frequency transformer 
and the oscillator. The circle containing Ll is the socket for the 
radio frequency transformer looking from the tap and it shows 
the arrangement of the coils terminals and their relation to the 
first tube and the tuning condenser. The circle containing L2, L3 
and IA is the socket for the oscillator coil and it shows the con- 
nections to the two tubes involved as well as the oscillator con- 
denser. The arrangement in Fig. 5 can just as well be used for 
the oscillator as for the radio frequency circuit, but if the same 
system of coupling the modulator and the oscillator is used it would 
be necessary to provide a third winding on each coil and to provide 
an extra switch. Of course, it is possible to select a method of 
coupling the oscillator and the modulator which does not involve a 
winding. For example, a common resistor could be used between 
the two tubes. 

It was suggested above that both the coils and the condensers 
could be varied in steps to extend the tuning range, or to provide 
more tuning ranges. This can be done by connecting condensers 
in parellel as well as in series, although the series connection is not 
so satisfactory. 

A New Method 

A method of extending the tuning range without the use of 
plug -in coils which has not yet been used is suggested in Fig. 7. 
Two oscillator tubes are provided in this case, but only one is 

HG. 8 

The short -wave converter 
diagrammed in Fig. 7 was 

built of de luxe parts, as 

shown in the photograph. 
The two cylinders sticking up 
are the 8 mfd. electrolytic 
condensers, of the inverted 

type. 

FIG. 7 
Here is a method of changing the tuning range of a short- 
wave receiver or converter that requires a minimum of 
change. The oscillator tube and socket is repeated for each 

tuning range and only the plate return is moved. 

active at a time. To make the change from one to the other it is 
only necessary to switch the plate return lead from one tube to the 
other. The two pick -up coils, one on each oscillator coil, are con- 
nected in series. They may be so connected whether they are 
connected in the cathode lead or the screen grid lead of the modu- 
lator. 

Of course this method calls for a certain duplication of parts 
not called for in the other circuits. But it is only a socket and a 
tube for each tuner and for each range. Since it is only the oscil- 
lator that is critical, and a condenser large enough to permit 
short-wave coverage with only two coils, is practical, just one 
more socket and one more tube are needed. 

[Other Illustration on Front Cover.] 
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All -Wave Convenience 
By Brainard Foote 

TO most radio listeners, broadcasting is the sum total of 
radio. Covering their own sets from zero to one hundred 
on the dial, it never occurs to them that they are actually 

getting only a very small section of radio, after all! 
But this is the case ! And here's the evidence : Radio in 

general usage for all purposes runs from about 10 meters to 
about 15,000 meters. Expressed by frequency, this means from 
about 30,000 kc to about 20 kc. In other words, we have a 
range from one end to the other of the radio spectrum of about 
30,000 kc. 

Broadcasting runs from about 200 meters to about 550 meters, 
or, from 1,500 kc to 545 kc. By subtraction, you realize that 
broadcasting takes up less than 1,000 kc. So broadcasting is 
really only a small part of the possible radio wavelengths that 
can be received. 

Great Deal Beside Code 

The air is filled with radio waves that your set is unable to 
receive. While a majority of these other transmissions is in 
code, there is a great deal going on that you can get, under- 
stand and enjoy. 

What are these other forms of radio? First comes short- 
wave broadcasting. The regular chain programs are used, for 
the most part, with duplicated transmissions on the higher fre- 
quencies (short waves), so that advantage may be taken of the 
peculiar ability of short waves to cover tremendous distances 
both continentally and to other nations. Of course, we can 
receive programs from foreign countries on short waves, while 
such programs naturally lack the steadiness of local broadcasts, 
nevertheless many enjoy tuning in on G5SW, London at 7:00 
p. m. Eastern Standard Time and hearing London's midnight 
time signal, and other similar reception experiences. 

A second group of stations is the experimental stations, of 
which there are a great many, conducting interesting test pro- 
grams. Then there are amateur 'phone stations carrying on 
conversations constantly with other similar stations near and 
far. 

The television stations operate increasingly nowadays, prin- 
cipally around 100 meters. And numerous other stations may 
be heard. Code communication is of interest to some, and on 

short waves particularly there seems no limit to the distances 
that can be covered. 

Different Coils Switched in 

The general plan that has been followed is that of having a 
set of different size coils to cover the different bands. For 
instance one coil is inserted for 100 to 200 meters, another one 
for 50 to 100, etc., utilizing the same condenser in the set for 
the detailed tuning between such points. 

While the plug -in coil system works well, it is regarded by 
some as quite a lot of trouble to make the changes, because 
it is necessary to reach inside the set, poke around and get 
the prongs into the special sockets properly. 

Now come a newer systems, whereby the set is fully fitted 
out with a number of coils of varying sizes, already mounted 
in place, or tabbed inductances. A specially designed switch, 
controlled by a knob on the front of the set, may connect any 
coil in circuit. With this method, a mere flip of the knob is 
all you need to jump from the 20 -meter band all the way to 
broadcast wavelengths. 

Changes from Plug -ins 

There are certain technical disadvantages to having a number 
of coils mounted in the set, but the decided gain in handiness is 
believed to offset this. I have used the plug -in coil system a 
great deal, but have recently constructed a set with the switch 
method and certainly prefer it. 

Still another method has been tried utilizing the variometer 
principle, which enables a single coil to cover a very large 
section of the radio range by a relative change in the position 
of two halves of the coil. 

At least one manufacturer already has a set on the market 
operating on a wave -changer system, which responds to all 
the regular broadcast stations, but in addition, can be changed 
by a mere movement of the wave -changer knob to any one of a 
number of other wave groups to receive the shorter wave (high 
frequency) stations. 

This development is an important one, and to be welcomed as 
a decided contribution to radio usefulness and pleasure. 

Performance Depends Largely on Detector 
THE detector tube may be a critical spot in a set and the 

results you get may depend to no little degree upon the 
correct operation of the detector tube. One reason for the 

importance of the detector action is the audio frequency ampli- 
fication which follows. Any slight irregularity about the de- 
tector is augmented enormously by the remainder of the set. 

Quiet detector action is dependent to a considerable extent 
on the character of the tube. If the elements are not tightly 
mounted slight vibration will cause bell -like sounds or possibly 
a microphonic roar. If contacts to the socket and the associated 
wiring are imperfect scratching sounds will result, whether the 
tube is lighted from a storage battery or from the electric 
socket through the power transformer. 

The grid leak plays a most important part and scratching 
sounds are sometimes due to poor contact inside the grid leak 
or to a defective resistance material or to a carbonizing of the 
material. A new leak may be tried to show whether the leak 
in use is in good condition. The resistance value of the grid 
leak should be relatively low (1 or 2 megohms) for general 
broadcast service. But for short -wave and long distance recep- 
tion, a higher resistance leak, 3 to 7 megohms, is believed to 
result in louder reception. However, too high a resistance is 
used when receiving strong signals, the tube is temporarily 

blocked or choked and reception stops momentarily until the 
excess electricity has time to leak away through the grid leak. 

To reduce hum, the wiring of the detector tube should be as 
short as possible. This is especially important with the grid 
circuit. The grid condenser and leak should be very close to 
the socket so that the merest bit of wire is needed to make the 
grid connection. All other wires should be well spaced away 
from the detector grid and plate wires in order to avoid hum 
caused by direct induction. 

The suggestions given are, of course, of little value unless 
the detector tube is a good one. Get it from a reliable dealer 
who tests tubes carefully. 

The operating voltages of the tube should be correct, espe- 
cially as regards the current for lighting the filament. Too dim 
a filament results in poor tone quality, and too bright a filament 
greatly shortens the life of the tube. The plate voltage is 
seldom critical -about 45 is all right- except with the 200A tube, 
where a definite value is best. 

Where negative grid bias or power detection is used, test for 
various values of biasing resistor. About 20,000 ohms is usually 
included for a 227 tube with 180 volts on the plate, but some set 
manufacturers use 12,000 ohms. The resistor should be by passed 
with a large condenser. 

Jas. H. Bache, 123 Bingham Ave., Toronto, 
Ont.. Canada. 

John McMann, 1220 Market St., LaCrosse, Wis. 
Anton Kuchinka, 331 Broad Ave., Palisades 

Park, N. J. 
E. A. French, 198 Mechanic St., Lebanon, N. H. 
J. M. Binkley, 1605 Doune St., Winston -Salem, 

N. C. 
A. Frankenstein, 5023 -45th St., Woodside, L. I. 

E. Vassalo, 72 Main St., Malden, Mass. 
ohn W. Murphy, 612 "0" St., N. W., Apt. 4, 

V1 ashington, D. C. 
H. M. Jack, 519 W. Kolstad St., Palestine, Tex. 
Joseph L. Straub, 325 Chestnut St., Royesford, 

Pa. 
Albert Schou, 2812 Prospect Ave., Cleveland, 

Ohio. 
Adolph J. Follmer, 23 N. 22nd St., East Orange, 

N. J. 
Frank A. Hutson, Jr., 114 Park Ave., Bronx - 

ville, N. Y. 

Literature Wanted 
Readers desiring radio literature fions 

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

H. Matthew, 1720 St. Paul St., Nicetown P. 0., 
Philadelphia, Pa. 

J. F. Duffy Radio Service, 20 Willow St., 
Methuen. Mass. 

John F. Zielius, 19 Oak St., Box 1353, Jewett"' 
City, Conn. 

Ray Brian, Lock Box 423, Pekin, Ill. 
Arnold L. Jensen, 91 Parade St., Providence, 

R. I. 
E. S. Foster, 1314 S. Edith St., Albuquerque, 

New Mex. 
Florian M. Paddock, 695 Farrington Ave., St. Paul, Minn. 
H. W. Doncaster, 414 Bullitt Ave., (447), Jean- 

nette, Pa. 
Frank M. Tack, Upper House, Lawrenceville, 

N. J. 
Frank R. Moore (Radio W9 B.V.B.), 1502 S. 

35th St., Milwaukee, Wis. 
William A. Plohr, 272 -38th St., Pittsburgh, Pa, 
Charles E. Christman, Box 191, Mill Valley, 

Ca tif. 
Theo. R. Adams, 1032 E. 46th St., Chicago, Ill. Luther Shaffner, Lowry City, Mo. 
Ralph Miller, 550 S. Duke St., York, Pa. 
A. Bardia, 701 West 179th St., New York City. 
A. Yukner, P. 0. Box 184, Ellwood City, Pa. 
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Battery SW Tuner 
Three 232 and Two 230 Tubes Used In a Sensitive Circuit 

FIG. 2 

A curve for meas- 
uring inductance, 
based on .0005 
mfd. capacity 
permanently 
across the tested 
coil. The curve in 
Fig. I may be 
used for obtain- 
ing the capacity 
for the induct- 
ance measure- 

ment. 

[Here is the diagram of the battery- operated counterpart of the 
AC short -wave tuner described last week, issue of April 25th.. 
The coil data are completed and apply to both models.- EDrroR.] 

Greater Leeway 

With forms of 1g -inch diameter more leeway is present, be- 
cause fewer turns are required, due to the larger diameter, and 
the forms besides are 2,A inches high. The shield for the 144- 
inch diameter coil should be 3 inches in diameter, and about 
3V2 inches high. 

Under no circumstances should tin cans be used. 
If the coils are not to be shielded, more or less wire would 

have to be put on the secondaries. 
With proper coils, either factory -made or home -made prod- 

ucts, and with the circuit properly balanced, there will be no 
difficulty in receiving many foreign stations, as well as a horde 
of American short -wave transmissions. The smallest coil or 
coils may not produce any results at night, but will do so in 
the daytime, as short waves in this frequency region are not 
for night -time reception, the absorption being too great in the 
ether at night. 

Connections 

The connections are : Ground post of tuner to ground post 
of set, aerial post of tuner to aerial removed from set, plate 
output lead of tuner to P spring of set's detector or power 
amplifier's input, B plus to B plus 180 volts, obtained from set 
or power amplifier, or from three series -connected 45 -volt B 
batteries with B minus to ground. 

European stations should be tuned in by schedule. A list of 
stations, with hours on the air for all time zones in the Western 
Hemisphere, was published in the March 28th issue, with addi- 
tions in the April 4th issue. Tuning for Europe in the hit - 
or -miss manner is not generally productive of satisfactory 
results. 

This separation is as great as such a coil form would permit, 
and in general the separation for the other coils should be as 

great, as the small length of the form is the limiting factor, 
greater rather than less separation being preferable. 

LIST OF PARTS 
Coils 
Four shielded plug -in coils 
Three shielded 1,600 kc. transformers with tuned primary and 

secondary 
One 50 milihenry shielded RF choke 
Condensers 
Two 100 mmfd. Hammarlund equalizing condensers E (six are 

in the transformers) 
Two .00025 mfd. 
One 60 mmfd. variable condenser 
One two -gang straight frequency line .0003 mfd. condenser, with 

bracket 
One condenser block, three 0.1 mfd condensers in block (inter- 

connect three reds) 
Three .00035 mfd. fixed condensers 
Two 8 mfd- electrolytic condensers with brackets 
One 1 mfd. bypass condenser 
Resistors 
One 02 meg. (20,000 ohm) pigtail resistor 
One 0.1 meg. (100,000 ohm) pigtail resistor 
One Electrad 6 ohm adjustable filament resistor (to constitute 

3.3 ohms) 
Two 5.0 meg. grid leaks (one pigtail, one plain) 
Other Parts 
One metal chassis with socket holes punched 
Five UX sockets 
One National velvet vernier dial 
One front panel 
Three grid clips 
Four binding posts, with three sets of insulating washers 
One shaft type switch 
Two knobs 
One battery cable 

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 

EXPERIENCED RADIO SERVICE MAN. 21 
years old. Wants job servicing radio sets. Have 
had experience in broadcast sets as well as short- 
wave receivers and transmitters. Reference: In- 
ternational Correspondence Schools, Scranton, Pa. 
Student No. EHH 1175125. Will consider good 
job anywhere. Paul W. Curtis, 914 Ayers St., 
Coffeyville, Kans. 

RADIO SERVICE MAN -Married, 12 years serv- 
ice, builder and sales. Graduate National Radio 
Institute 91169. Complete testing laboratory, in- 
cluding 400 -B Diagnometer. Have large library. 
Would prefer to take entire charge of service 
department of retail dealer. Best of references. 
Frank E. Goodwin, 235 East Washington Ave., 
Kirkwood,, Mo. 

EXPERT ELECTRICIAN, graduate Am. School 
of Correspondence, R. C. A. Institute. 10 years' 
experience as practical electrician. Wishes to con- 
nect with reliable firm offering advancement along 
radio engineering. Trustworthy and reliable. 
References on request. Age 40, married. Max 
Seichter, 34 -09 Eleventh Ave., Astoria, L. L, N. Y. 
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A SW Converter for DC 
By Adam Olcott 

the primary may be connected to two small binding posts placed 
conveniently on the sub -panel and the lead to the battery may 
be terminated in a lug for making switching convenient. This 
arrangement is preferable to a regular switch arrangement, 
but if a switch is desired it may be used. It should be of the 
single pole, ; double throw type. 

Antenna Coil 

FIG. I 

The circuit of a short -wave converter utilizing the new 6.3 volt 

heater tubes and deriving all its voltages from a DC line. 

[This is the second and concluding installment of an article on a 

three -tube converter utilizing the new 6.3 tubes and designed for op- 
eration on a 110 volt DC IIne.- EDITOR.] 

O NE of the conditions for achieving a high efficiency in a short - 
wave converter when utilizing a screen grid tube as first de- 
tector or modulator is that the coupler following the tube will 

put a high useful, resistive load on the tube. The most suitable is 

a tuned circuit adjusted to the intermediate frequency, or the fre- 
quency to which the broadcast set is adjusted. Little can be gained 
by adjusting the grid bias for highest detecting efficiency if the plate 
circuit is not adjusted to take advantage of the properties of the 
tube. 

Intermediate Tuner 

C6 serves two functions. First, it is a by -pass condenser in 

the plate circuit of the modulator, and in this capacity it makes 
the first tube more sensitive as a detector. Second, it serves 
as a tuner for the primary of the intermediate frequency trans- 
former T2, and in this capacity it makes the converter many 
times more sensitive than it would be if direct' or untuned 
coupling were used. 

The intermediate tuner should cover the same frequency band 
as the broadcast receiver so that any frequency to which the 
broadcast receiver can be tuned can be selected for the converter. 
Now it is desirable to use a midget condenser for C6, one just 
like either Cl or C4. But this will not cover the broadcast 
band. Hence a tap should be put on the primary of T2 so that 
only a part may be selected for the higher broadcast frequencies. 

Design of Coil 

If the coil and the condenser are to reach 550 kc, the induc- 
tance of the primary of T2 must be 418 microhenries. This 
is given by 103 turns of No. 30 enameled wire wound closely on 
a diameter of 1.75 inches. The tap on this coil should be placed 
at the center turn. The secondary of T2 should have about the 
same number of turns as the primary and may be put on a 

form that fits snugly inside or outside of the form holding the 
primary. If no form is available, several layers of waxed paper 
may be wound over the primary winding and then the secondary 
may be wound over the paper. The wire for the secondary may 
be the same in size as that for the primary, or it may be finer. 

When using the tap the plate return should be moved from 
the end of the coil to the tap. The tap and the low end of 

The antenna coil is wound on a, tube base type of form which 
has a diameter of 1.25 inches. For the largest coil 40 turns of 
No. 28 enameled wire should be used. Eight turns of the same 
size wire will do for the primary, and these turns should be 
wound at the low voltage end of the secondary. It is not neces- 
sary to cut the wire but to put on 48 turns, putting a tap eight 
turns from the antenna end. ' The connections of the terminals 
should be as follows : The P prong on the base should be 
connected to the end of the secondary and the G prong to the 
opposite end. The tap should be connected to both F prongs. 
The socket should be wired into the set correspondingly. That 
is, the P on the coil socket goes to the stator of the tuning 
condenser Cl and to the cap of the tube and the G prong on 
the socket goes to the antenna binding post. The two filament 
prongs are connected to the ground or B minus lead in the set. 

If greater selectivity is desired in the antenna tuner fewer 
than 8 turns may be used on the primary and the turns may 
be placed farther away from the secondary turns. But. ac a 

rule, this reduces the sensitivity. 
One more antenna coil will be needed to cover the short -wave 

band, and this coil should be wound with 12 turns of No. 22 
enameled wire on the same type of form as the larger coil. 
The primary for this coil should be 3 turns, but more or fewer 
turns may be used according to whether greater sensitivity or 
greater selectivity is desired. The terminal arrangement, of 
course, is the same for this as for the larger coil since both will 
be plugged into the same socket. 

The Oscillator Coil 

The three windings on the oscillator coil are wound on the 
same size form as the antenna coil except that the form must 
have five prongs in the base. That is, the form should be of 
the UY type. The form is made possible by the fact that the 
plate return of the oscillator and the screen return of the 
modulator are connected to the same prong. The larger of 
the two oscillator coils should have 26 turns of No. 30 enameled 
wire for L3, 18 turns of the same size wire for 12, and 5 turns 
for Ll. 

The smaller of the two oscillator coils should have 8 turns 
for L3, 5 turns for L2, and 2 turns for Ll. This coil may be 
wound with No. 22 enameled wire. 

The terminal arrangement for the oscillator coil is as follows: 
the G prong on the socket connects with top end of L3, which 
should be near the top of the form. The ground end of L3 
should be connected to the K prong on the form. The plate 
return end of L2 should be connected to Hp, the heater prong 
next to the P prong. To this prong one side of the pickup 
winding Ll should also be connected. The plate end of 12 
should be connected to the plate prong of the form and the 
remaining terminal of Ll should be connected to Hk, the heater 
prong next to K. The pick -up winding may be placed either 
above L3 or below 12. 

Arrangement of Terminals 

It is, of course, necessary to wire'the oscillator coil socket to 
match this terminal arrangement. The G on the coil socket 
goes to G on the oscillator socket, the P of one to the P of the 
other. The K of the coil socket goes to ground, the Hk goes 
to G on the first tube and Hp ç,,c, t i B plus or to R5. 

Reception Improves on Short Waves 
Radio transmission conditions, particularly on the short waves, 

have exhibited a great improvement in the past few months, 
according to listeners in Great Britain, South Africa and coun- 
tries of Europe. Whether this is due to diminution of sun spots, 
according to one school of observers, or is simply an atmos- 
pheric freak, has not been determined. 

WGY has recently received a highly favorable report from 

A. E. Bear, of London, a member of the International Short 
Wave Club, and for several years a reliable observer during 
radio propagation tests by General Electric radio engineers. 
Mr. Bear's observations cover the period from February 14th 
to March 20th, 1931, inclusive, and were made nightly at 11:00 
p. m. Greenwich Meridian time, which corresponds to 6:00 p .m. 
eastern standard time. 
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Standards Bureau to Enlarge 
By Dr. John H. Dellinger 
Chief, Bureau of Standards Radio Section 

Under the terms of an act recently passed by Congress an 
extension will be made in the Bureau of Standards' facilities for 
radio research. The act authorized the Secretary of Commerce 
to acquire for the Bureau of Standards a parcel of land in the 
vicinity of the District of Columbia not in excess of 200 acres, 
and to construct thereon buildings and facilities or experimental 
researches in the propagation and reception of radio signals. The 
act further authorizes the Secretary of Commerce to construct 
upon land now owned by the Government in the vicinity of the 
District of Columbia, buildings and equipment for an experi- 
mental radio transmitting station. 

This contemplates the establishment of two field stations, one 
for radio reception experiments and one for radio transmission. 
These facilities are required because of the inherently large -scale 
nature of radio experimentation. The Bureau's radio work 
has been greatly hampered by the lack of a transmitting station 
at a distance from the Bureau, since any transmissions carried 
on produce destructive interference to the Bureau's radio meas- 
urement and standardization work. For a different reason a 
remote and large area is necessary for reception experiments. 

In order to study the behavior of radio waves as received 
and in the medium through which they are transmitted, it is 
ncessary that delicate measuring instruments be used and that 
the waves be received in a location free from obstacles which 
would disturb the incoming waves. 

The Bureau's radio service to the public along two principal 
lines will be considerably expanded by the new facilities. 

The first of these is the transmission of standard radio fre- 
quencies. Radio is unique in that the primary radio standard 
can be made simultaneously available to every one in the coun- 
try. By sending out signals of standard frequency controlled 

by the primary standard maintained by the Bureau it is possibl# 
for all who wish to tune in and make direct use of the standar<. 

An improved transmitter will be located at the new transr 
mitting location, and it is hoped to send out signals of standard. 
frequency continuously. This will be of the utmost .value to, 
radio stations of all kinds which can thus readily determine 
whether they are on . the correct frequency. Interference will 
be minimized by this procedure.. - ,'' 

In addition, it is possible that broadcast stations may b?e, 
directly controlled by means of the incoming signals. Thiel 
offers a possibility of synchronizing broadcasting stations slat 
that a number may operate on the same frequency. 

The other principal service which can be expanded by means' 
of the new facilities is the study of radio wave transmissioi .; 

Low power and temporary equipment which ' have been used if; 
the past will be replaced by a suitable transmitter and proper, 
receiving and recording apparatus. The suitability of radii). 
waves of various frequencies for transmission over desired dig 
tances, the accuracy of radio direction finders, and knowledge 
of such limitations of radio as fading and "static," depend upoh 
large -scale investigations of radio wave transmission. I 

One of the most valuable of the means of studying the be- 
havior of radio waves is the direct measurement of the height 
of the Kennelly- Heaviside laver by means of radio waves ré -, 
fleeted from it. This layer is a region of ionized a_r from 
to 100 miles above the earth which determines the carryin 
power and behavior of all high- frequency radio waves. T 
determination, as nearly continuously as possible, of the heig t; 

of the Kennelly- Heaviside layer is expected to furnish the 
best possible index of the conditions determining radio wave; 
propagation. 

232 232 

Economy of Filament Current 
230 250 23/ 

20 /A 20M 20 /-A 240 1/2 -A 
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252 232 230 1124 

Fig. I 

Four different combinations of filaments arranged to make 
the filament circuit in each case as efficient as possible 

H EREWITH are four different combinations of filaments of 
tubes designed to economize on filament current. In the up- 
per left circuit are five 2 -volt tubes connected in series parallel 

across a 6-volt battery. Each tube gets 2 volts and the correct cur- 
rent. Since the 232 and the 230 tubes require the same current, 
namely, 60 milliamperes, these may be conected in series, two and 
two in parallel. The 231 takes 130 milliamperes so that if its fila- 
ment is connected in series with the others it is necessary to pro- 
vide a shunt to allow for the difference of 10 milliamperes. The 
voltage drop across this resistance will be four volts. The resistance 
value of R1 is obtained by dividing the voltage drop by the current, 
or 4/.01, which gives 400 ohms. 

In the right upper figure two 222 filaments are connected in 
parallel and then connected in series with a filament of a 120 tube. 
For these tubes it is all right to allow twice as much current for 
the 120 as for each of the others so that it is not necessary to allow 
for any differences as in the case of the preceding circuit. Also, 
it is all right to allow three volts for each tube. Hence the series 
may be connected across a 6 -volt battery. 

In the left lower figure are five filaments, each drawing .25 ampere 
and each requiring 5 volts. Fence all may be connected in series. 
The total drop across the five will be 25 volts. Now if this series 

be put on a 110 volt DC line it is necessary to connect a resistance 
R in series to take up the difference between 110 and 25 volts. The 
difference is 85 volts and the current is .25 ampere. Hence R should 
have a value of 340 ohms. 

In the right lower circut we have combined three 2 -volt, 60- 
milliampere tubes with one 5 -volt, .25- ampere tube. Since the three; 
small tubes take the same current and 2 volts each they may be con -' 
netted in series and then connected across a 6 volt storage battery-.: 
The remaining tube must be connected across the battery directly; 
but it should have a ballast resistor of 4 ohms in series with it to, 
drop the difference between the battery voltage of 6 volts and the 
filament terminal voltage of 5 volts. 

Pentode Output Tube 

Solves Battery Receiver. 
RCA Radiotron Company, Harrison, N. J., has announced a: 

new pentode tube for use in battery operated receivers, particularlyi 
those using tubes of the RCA -232 and RCA -230 types in the other, 
stages. This new tube is designated as the RCA -233. It is no 
interchangeable with any other existing type of tube. 

Filament voltage 2 0 volt$ 
Filament current 0 260 amperç 
Plate voltage 135 volts 
Screen voltage 135 voltS 
Plate current 14 milliamperes 
Screen current 3 milliamperes 
Plate resistance 45,000 ohmj 
Mutual conductance 1,400 micromhos 
Amplification factor 63 
Load resistance 7 500 ohm 
Undistorted power output 650 milliwatts 
Maximum overall length 4 -11/16 inches 
Maximum diameter 1 -13/16 inches 
Base UY 
Socket Uy 

CHARACTERISTICS OF RCA 
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FIG. I 

A real DX- getter, using the 2 -volt tubes. The antenna coupling is adjustable. Five tuned circuits and regeneration. 

H OW many of you have sat in the full light of the afternoon 
sunshine and listened to broadcasting stations nearly a thou- 
sand miles away ? 

If you are a service man you know that you, at one time or 
another, have encountered a hypercritical customer who is never 
satisfied with the performance of any set he buys. No matter how 
expensive or elaborate the set, the customer never will acknowl- 
edge satisfaction, but will complain of lack of ability to penetrate 
in daylight or early evening through powerful locals for outside 
signals, and very frequently comparing the results from this view- 
point with those obtained from the three tuber built some years 
ago. Nor does it avail to explain that present -day congestion of 
channels, and presence of high -powered locals, offer much different 
conditions. 

Is it manifestly impossible completely to satisfy such a customer? 
No, indeed. What he wants is a set that is sensitive and selective 
to the utmost permissible degree, and that goal can be achieved in 
a battery model or an AC design. 

Growth of the Circuit 

A group of radio enthusiasts sat in a small office in the midst of 
the towering skyscraper section of downtown New York on a 
recent Saturday afternoon and listened at will to stations all over 
the Eastern half of the country, forty-two out-of -town stations, to 
be eitatt, from Chico to Toronto. One of them was a hockey 
enthusiast. The nearest station broadcasting a game he was inter- 
ested in was WTAM, Cleveland. So he heard his hockey game, 
and it ended well before 5 p. m. 

This reception is not at all unusual for that coterie who have 
for the past four years been following the experimental work of 
E. Bunting Moore. Five years ago he foresaw that the necessary 
increase of power among the broadcasting stations would make dis- 
tance a forgotten thing for ordinary receivers. He started working 
on the development of a receiver which would have the necessary 
knife -edge selectivity and high gain to keep the far -away broad- 
casters rolling in, almost regardless of the power and proximity 
of locals. 

His first year saw the Everyman 4. Next came the Moore - 
Daniels. Last season, the Moore Super DX came out. Now he 
has designed the Da- Lite -R tuner, the battery -operated circuit of 
which is shown in Fig. 1 and illustrated in the photographs. 

No Cross -Modulation 

One great asset of the receiver is its freedom from modulation 
of the carrier waves of distant stations by local signals, recognized 
as : double tuning, or recurrence of local stations on other bands. 
This elimination of cross modulation is accomplished by the careful 
arrangement of constants and the extremely small antenna coupling 
actually used. 

The panel shows one more knob than the conventional one -dial, 

two -knob layout of commercial receivers. The extra knob is for 
a selectivity control. For normal use there are the usual single 
tuning control and volume control. Employing these two only, the 
receiver will be found superior in both sensitivity and selectivity. 
When the other two knobs are brought into play, the tremendous 
reserve amplification and penetrating power of the set are brought 
into action, permitting such feats as the reception of WGN and 
WLW through WOR, with WOR only a mile from the point of 
reception. A Chicago user reports the ability to get all the New 
York stations. 

Special Antenna Coupling 

The antenna is coupled to the receiver by an aperiodic primary, 
so designed that as far as resonance is concerned any antenna 
more than a few feet in length constitutes an effective short cir- 
cuit. The use of this feature entirely eliminates the usually neces- 
sary compensating for changes in antennas. 

This primary is adjustable by a knob on the panel to vary the 
inductive relation to a circuit tuned by the first section of a five - 
gáng condenser, providing exact quantitative control of the input 
to the receiver, varying from 0 to approximately 7.5% in coefficient of coupling. This tuner circuit is in turn loosely coupled to another 

Addition to Shor 
The original list was published March 

5,165 
5,165 

5&0 
58.0 

PMY 
FYR 

Bandoeng. Java 
Lyons, France 

7:40-10:40 A.M. 6:40-9:40 
4,750 63.12 G2GL S.S. "Homeric" 
4,610 65.00 G2TV S.S. "Majestic" 
4,610 65.0 KTO Kauhuku, T. H. 
4,410 68.0 OKTMPT Prague, Czechoslovakia 
4,000 75.0 PKTAA Weltevreden, Java 7:40-10:40 A.M. 6:40-9:40 
3.750 80.0 FBAV Nogent, France 
3,610 83.0 Moscow, U.S.S.R. 
3,400 86.0 HB9XD Zurich, Switzerland 
3,440 87.51 WSBN S.S. "Leviathan" 
3,155 95.0 PK2AG Samerang, Java 7:40-10:40 A.M. 6:40-9:40 

1,604 187.0 W2XDD Portable 
1,604 187.0 Ornskoldsvik, Sweden 
1,596 187.9 WRBC New York, N. Y. 
1,596 187.9 WKDT Detroit, Mich. 
1,596 187.9 W7XP Seattle, Wash. 

1,584 189.4 W10XAL Portable 
1,584 189.4 W1OXAO Portable 
1,560 192.3 Scheveningen, Holland 
1,544 194.3 W2XDA New York, N. Y. 
1.530 196.0 Karlskrona, Sweden 
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With a Battery Set 
Swale Waring 

tuned circuit which supplies energy to the grid of the first screen 
grid amplifier, the two tuned circuits providing a very selective 
filter with a flat top. 

Shielding is more than ordinarily complete, even the plate leads 
and grid leads being run inside of grounded conduits. All lines 
supplying power to the tubes contain individual filter circuits, so 
that the electrical isolation of each stage is complete. Biasing 
voltages are chosen throughout with careful reference to maximum 
amplification and input conductance. 

Phase Displacement for Stability 

Stabilization of oscillatory effects due to inter -element capacity 
in the tube (appreciable even with screen grid tubes) is accom- 
plished by the use of the Chronophase system in each output circuit, 
where by combining a high shunt impedance with the proper values 
of resistance and coupling capacity a slight phase displacement 
between input and output circuits is established, avoiding feedback 
without affecting the amplification obtained. 

A unique feature of the tuner, and one to which much of its 
amplification is attributable, is the use of a regenerative power 
detection circuit employing a screen grid tube. The input circuit, 
of the detector is arranged to form a modified Hartley oscillator 
circuit, with the plate coupling capacity controlled by a knob on the 
panel, permitting the introduction of a very small amount of ad- 
justable stabilized feedback at this point. 

The RF transformers are so designed that this feedback, effec- 
tive in this circuit only, is evenly distributed over the entire broad- 
cast band, and need be readjusted only for the weakest signals. The 
screen of the detector tube is at the same potential as the screens 
of the RF amplifier tubes, and like them, connected to the arm of a 
potentiometer giving exact control of amplification and regenera- 
tion simultaneously, and which, used as a volume control, is the 
only auxiliary knob for operating the set. 

The output of the detector contains a filter designed to confine 
all radio frequency impulses within the detector circuit. The out- 
put of the receiver can be fed into any amplifier having an input 
impedance in excess of 200,000 ohms, and supplying plate current 
to the detector tube at the plate of the tube at the potential of 100 
to 125 volts at 350 microamperes. 

Careful Shielding 

It will be noticed that from antenna binding posts to output 
posts the circuits are well shielded, even the caps of the screen 
grib tubes and the leads from the coils being individually encased 
in conduit. The last edge of selectivity is directly attributed to 
this, for on very near local stations in some localities the gain of 
the amplifier would be sufficient to bring up the microscopic pick -up 
of these tiny exposed sections of wire to sufficient volume to give 
very comfortable room volume, but when the shielding is applied, 
the signal vanishes. 

Thorough shielding of this type also isolates the individual stages 

-Wave Station List 
h, with additions in the April 4th issue. 

M. 5:40-8:40 A.M. 4:40 -7:40 A.M. 3:40 -6:40 A.M. Daily 

Phone 
Phone 
Phone 

M 5:40 -8:40 A.M. 4:40 -7:40 A.M 3:40 -6:40 A.M. Daily 

Phone 
1A -M. 5:40 -8:40 A.M. 4:40 -7:40 A.M 1:40 -6:40 A.M. Daily 

et aL 
Fire Dept. 
Fire Dept. 
Police and Fire 

NBDCpta. 
NBC 

FIGS. 2 AND 3 

Side view and bottom view of the DX battery- operated 
tuner that uses four 232 tubes. 

to much better advantage, permitting the gain per stage to be 
increased appreciably without causing oscillation. 

A feature is the uniformity of the response to weak signals, 
and selectivity over the entire band. The control of amplification 
provided, and the great care used in the design of the radio fre- 
quency transformers, have resulted in a receiver which has the 
same selectivity in the "graveyard" between 1,400 and 1,500 kc as 
at the other end of the band. 

What One User Got 

Here is one of many letters from builders of the battery model 
set telling of the fine performance: 

My radio set is working as well as any radio can work. 
Last night I pulled in three stations from across the Atlantic: 

London, England, at about 45 on dial and so loud that I had to cut 
down volume : Algiers at about 47 on dial with good room volume, 
and another station which I believe was Italy. Did not get the call 
letters nor could I get any English, but Rome was mentioned 
quite often; also Naples. 

This is quite a record for reception in the broadcast band to 
make from my location, as the location is far from perfect. 

Of course New York, Hartford, Atlantic City, etc., I can get 
any time during the day. 

RORT. F. PEACH, 
Port Morien, C. B., Nova Scotia, Can. 

[List of parts of the battery model, and data on the AC model, 
next week.] 
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Characteristic Curves 

Fig. I 

Two grid voltage, plate current curves for a sample RCA -236 
screen grid tube without load resistance in the plate circuit. 
The curve should not be regarded as average for this type 

of tube 

IN the April 18th issue we published for the first time the 
characteristics of the new 6.3 volt heater tubes. At that 
time no characteristic curves were available and at this time 

no average characteristic curves are available on any of these 
tubes. However, we have a few curves for the 236 screen grid 
tube taken on one sample tube. Curves for the other tubes in 
this series will be published as soon as they become available. 

The plate current, grid voltage curves for a 236 tube are 
reproduced in Fig. 1. For both curves the plate load resistance 
was zero except for the resistance of the milliammeter used for 
observing the current, and the effective voltage across the 
heater terminals was exactly 6 volts. The heater current was 
0.286 ampere. 

The lower curve was taken with 45 volts on the plate and 22.5 
volts on the screen. As will be noted, the highest current at 
zero bias is 1.25 milliampere añd the curve drops to zero when 
the grid bias is about 3 volts. The upper curve was taken 
with 90 volts on the plate and 45 volts on the screen, the other 
conditions remaining the same as before. The highest current 
now is 2.98 milliampere and the current drops to zero about 
6 volts on the control grid. 

Mutual Conductance 

These curves are not very useful in determining the function- 
ing of the tube in a circuit since they only give the variation 
of the plate current with grid voltage when there is no load 
in the plate circuit. However, we can determine the mutual 
conductance of the tube at any desired grid bias on either 
of the curves. The mutual conductance is the change in plate 
current for a change of one volt on the grid. If we use 
milliamperes for current we multiply the current change by 
one thousand to get the mutual conductance in micromhos.' 

Let us determine the mutual conductance at one volt bias 
on the upper curve in Fig. 1. If we take the currents at 0.5 volt 
more and less than one volt we get the average mutual con- 
ductance between these voltage limits, which we may call the 
mutual conductance at one volt bias. 

At 0.5 volt bias the current is 2.475 milliamperes and at 1.5 
volts it is 1.55 milliamperes. The difference between these two 
is 0.925 milliamperes and therefore the mutual conductance at 
1 volt bias is 925 micromhos. The table of characteristics pre- 
viously published gives the mutual conductance for 90 volts 
on the plate, 55 volts on the screen, and 1.5 volt bias as 850 
micromhos. For other combination of voltages the mutual 
conductance is given as 1,050 and 1,100 micromhos. If we take 
the mutual conductance on the upper curve in Fig. 1 at 0.5 
volt, that is, between zero and one volt, we get 980 micromhos. 
These values agree well with the listed values. 

Tube in Resistance Circuit 

Curves taken with a resistance load are more useful as they 
show the amplification that may be expected when the tube is 
used in this type of circuit when all the operating voltages are 

High Amplification and 

Qom, Yeb.rGE 

Fig. 2 

Two grid voltage, plate current curves for a sample RCA -236 
screen grid with a load resistance of 100,000 ohms in the 
plate circuit. These curves are not average for the 236 

type tube 

shown. In Fig. 2 are two such curves taken on the same 236 
type tube when the load resistance is 100,000 ohms. The volt- 
age in the plate circuit for both curves in this graph was 135 
volts and the screen voltage for the left hand curve was 45 
volts and that for the right hand curve 22.5 volts. 

The left hand curve is mainly useful in showing how not to 
operate the tube in a resistance coupled circuit. There is no 
region of grid bias where amplification without much distortion 
can be obtained. The optimum point seems to be where the 
grid bias is 3 volts. The tube is supposed to be operated with 
a bias of 1.5 volts when the plate voltage is 135 volts and the 
screen voltage is 67.5 volts. But even when the screen voltage 
is as low as 45 volts there is practically no amplification at 1.5 
volt bias but considerable detection. When the screen voltage 
is 67.5 volts, the amplification is even less. 

It should be remembered that the plate voltage should be 
135 volts, not the voltage in the plate circuit. In order to get 
an effective voltage of 135 volts on the plate when there is a 
100,000 ohm resistance in the plate circuit it is necessary to 
boost the applied voltage to a much higher value, or by the 
amount of drop in the plate load resistance. The difference 
between the voltage in the plate circuit and the effective volt- 
age on the plate is not often recognized, but allowance must be 
made for the drop in the load resistance if the tube is to func- 
tion properly. 

Lower Screen Voltage 

When the screen voltage is reduced to 22.5 volts the curve 
is more favorable for high and distortionless amplification. Con- 
sider, for example, the point where the grid bias is one volt. 
The plate current is .515 milliampere. Let us assume that we 
have a signal voltage of amplitude 0.25 volt. At 0.75 volt the 
current is 0.666 milliampere and at 1.25 volt it is 0.4 milliampere. 
The difference is 0.266 milliampere. If this is multiplied by the 
plate load resistance of 100.000 ohms we get the output voltage 
produced by a change of 0.5 volts in the grid circuit. It is 26.6 
volts. Therefore the amplification is 26.6/0.5, or 53.2 times. 

At 1 volt bias the course of the curve is somewhat uncertain 
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of a Sample 236 Tube 
Detecting Efficiency Indicated 

Fig. 3 

This curve shows the instantaneous values of plate current 
during one cycle of input voltage when the tube is operated 
as a detector with 100,000 ohms in the plate circuit and 

2.5 volts on the grid. The values were obtained from the 
right hand curve in Fig. 2. The signal voltage amplitude 

assumed to be 1.5 volts 

due to the effect of the screen voltage and its approach to the 
value of the effective plate voltage. Hence it would be better 
to adjust the circuit so that the bias is 1.25 volts. At this point 
we have for the same signal an amplification of 44 times, for at 
1 volt the current is .515 and at 1.5 it is .295 milliamperes, a 
difference of 22 milliampere, which gives 44 when multiplied 
by 100,000 ohms and divided by 0.5 volt. Although the am- 
plification is less the distortion is also likely to be less at this 
point. Even with an amplification of only 44 we need only 
a signal amplitude of 02 volt to load up a 237 heater tube 
following the resistance coupler. 

Grid Bias Resistor 

Suppose we want to provide the grid bias by means of a 
resistor in the cathode lead, what should the value of this resistor 
be to give a bias of 1.25 volts under the conditions represented 
by the right hand curve in Fig 2? At 1.25 volts the plate cur- 
rent is 0.4 milliampere. If we assume that the screen current 
is one third the plate current, the total current in the bias re- 
sistor will be 0.533 milliampere. Hence to cause a drop of 1.25 

volt we need a resistance of 2,340 ohms. If we wish to make 
the bias one volt we have to take the current at one volt, which 
is 0.515 plus the screen current, a total of 0.686 milliampere. and 
therefore we need a resistance of 1,458 ohms. It is clear that 
we may use any value between 1,500 and 2,500 ohms. A 2,000 
ohrp resistance is standard and that is suggested. 

It is plain from the shape of the curve at the higher bias 
values that a high detecting efficiency may be obtained under 
the conditions represented in the right hand curve in Fig. 2. 

Any bias between 2.5 and 3 volts is suitable for detection. We 
can compute the necessary grid bias resistance in case the 
tube is to be self- biased as a power detector. Let us assume 
the grid bias to be 3 volts. The plate current is 0.018 and the 
total current is 0.024 milliampere. Hence to cause a drop of 
3 volts we must have a resistance of 3/.000024, or 125,000 ohms. 
This seems unreasonably large since it is larger than the plate 
load resistance, but that is how it works out. 

Less Bias on Tube 

The detecting efficiency is also very good at a bias of 2.5 
volts. Indeed, it may be better in view of the fact that the 
amplification of the detected signal is greater at this point. 
The plate current at 2.5 volts is 0.05 milliampere and the total 
current through the bias resistor will be 0.0667 resistor of 
37,500 ohms. A 50,000 ohm variable resistance is recommended 
for this case. 

If the grid bias for detection is adjusted to 2.5 volts, the sig- 
nal amplitude may at least be 1.5 volts. The plate current will 
then vary between 0.515 and zero milliampere and the ampli- 
tude in the positive direction will be 0.465 and that in the nega- 

236 
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Fig. 4 
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This is the circuit used in taking the curves in Figs. I and 2 

on the sample 236 screen grid tube. When the curves in 

Fig. I were taken the 100,000 ohm resistance was short - 
circuited 

tive direction 0.05 milliampere. Thus the rectification is very 
good. 

In Fig. 3 is a curve representing one signal cycle of rectified 
current obtained graphically from the right hand curve in Fig. 
2, assuming an operating bias of 2.5 volts and a signal ampli- 
tude of 1.5 volts. The heavy horizontal line at 0.05 milliampere 
represents the current at the operating bias. The curve shows 
strikingly the rectification in the tube. 

Test Circuit Used 

In Fig. 4 is shown the test circuit used in taking the curves 
on the screen grid tube. The voltmeter V connected between 
the control grid and the cathode indicates the actual bias on the 
grid. The battery Ed supplies the screen grid voltage and this 
and battery E the plate voltage. The 100,000 ohm resistance 
is connected in the plate circuit in series with the milliam- 
meter M. When the curves for no load were taken the 100,000 
ohm resistance was short -circuited and a different milliammeter 
was used, one having a greater range. 

Since the grid bias voltages in this case were always less than 
6 volts, the heater battery was used to provide the bias. This 
was made possible by connecting the cathode to the positive 
terminal of the storage battery and by connecting the negative 
of the plate battery to the same point. A 400 ohm potenti- 
ometer was connected in shunt with the battery and the slider 
connected to the negative terminal of the voltmeter V and to 
the control grid. Thus it was possible to get any desired volt- 
age on the grid between zero and 6 volts. This dual use of 
the battery can be employed only with a heater tube in which 
the cathode is independent of the filament circuit. 

Free Grid Potential 

When there is no grid return on the tube, that is, when the 
grid is free, the plate current always assumes a certain value 
depending on the plate and screen voltage. This indicates 
that the grid has a free potential. In the case of the right hand 
curve in Fig. 2 the free grid plate current was 0.5 milliampere. 
On the curve we note that this corresponds to a grid voltage 
of 1.02 volts. Thus the free grid potential is about one volt. 
For the left hand curve the plate current for a free grid was 
0.865 milliampere, and this corresponds to a potential of 1.25 
volts. The free grid potential changes slightly with the screen 
voltage. 

If no grid return is provided in the circuit and if the signal 
voltage is impressed on the control grid through a leak -proof 
condenser, the circuit should amplify just as well as if the bias 
is provided in one of the regular ways, provided that the free 
grid potential is correct for amplification. On the right hand 
curve in Fig. 2 the free grid potential practically coincides with 
the best bias for amplification. Of course, there is no cer- 
tainty that the actual grid potential will vary properly about 
the free grid potential when a signal is impressed through a 
leak -proof condenser. But the free grid potential is an inter- 
esting side light on the properties of the tube. -J. E. ANDER- 
SON. 
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Fig. I 

A curve showing the rela- 
tionship between capacity 
and frequency, using a given 
precision type radio fre- 
quency transformer in a 
stated aluminum shield. The 
resultant inductance of the 
shielded coil was 160 micro- 

henries 
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THE curve in Fig. 1 shows the relationship between capacity 
and frequency, when using a precision type radio frequency 
transformer, in a given shield. The coil was wound on 

1g inch diameter natural bakelite, threaded for an 85 -turn 
secondary, on which was wound No. 28 enamel wire. The pri- 
mary, separated from the secondary by inch, was wound in 
a slot and consisted of 25 turns of No. 30 single silk covered 
wire. Use of different sizes of wire would not materially alter 
the frequency and capacity results. 

The shield was of 1/64 inch wall, and cylindrical, with 3 inch 
diameter and 3% inch height. 

Inductance 160 Microhenries 

When the shield was on the inductance was 160 microhenries, 
and when it was off the inductance was 200 microhenries. There- 
fore the coil would not be properly proportioned for use with 
a .0005 mfd. condenser, as intended, if the shield were omitted. 
The inductance, with the shield off, would be suitable for a 
condenser of .00035 mfd. maximum capacity. However, only an 
unshielded coil would permit coverage of the full wave band, 
with .00035 mfd., hence, for practical use .0005 mfd. is preferable. 
Some condensers, however, have a maximum capacity of less 
than .0005 mfd. but more than .00035. It is impractical to cover 
the wave band in shielded tuned radio frequency circuits where 
the maximum capacity of the condenser is less than .00046 mfd. 

The curve is for the shielded coil for .0005 mfd. capacity, and 
it can be seen that the wave band is covered, for 1,500 kc., the 
highest frequency, comes in at 90 mmfd., while the lowest fre- 
quency, 550 kc., comes in at 497 mmfd. These capacities in micro - 
farads are .00009 and .000497, respectively. 

The curve was obtained by cutting the coil- condenser circuit 
in the first stage of a tuned radio frequency receiver (Balkite, 
A5), using a service man's adapter. Antenna was connected to 
one side of the primary, ground post of the set to the other side 
of the primary, and grid and ground to the secondary. It is 
imperative to ground the secondary ; otherwise the readings 
will be different from those shown in the curve. 

Case of the Trimmer 

The adapter has removable U- shaped brads, one brad for each 
of the five connections : heater, heater, cathode, grid and plate. 
Only the grid brad was removed, and a lead from the stator of 
the test condenser connected to the proper opening. Thus the 
coil -condenser combination in the receiver was out of circuit 
and the test combination was substituted. The condenser used 
in the test was a precision calibrated type. As the curve indi- 

ISo 200 ASo 30e 3Sb foo 4L bo 

cates, it had a straight line capacity variation. The indication 
is the circular slope in the higher frequency (lower capacity) 
ranges. 

Since the test circuit was cut into a receiver, the readings 
are lower than the real capacity present, by the sum of the 
capacities of the wiring and the tube elements. But this differ- 
ence is small and may be neglected. It would not amount, nor 
mally, to more than 5 mmfd. 

There was no trimming condenser across the calibrated con- 
denser; therefore, if the capacity of a condenser is to be meas- 
ured in a receiver, the trimmer connection should be removed; 
otherwise, you would be measuring the capacity including the 
trimmer. If the intention is to do just that, of course, the 
trimmer should be left in. In any event, the measurement 
obtained will be that of the actual capacity, whether the trimmer 
is in or out, since the same given amount of capacity, however 
arising, will produce the same frequency of resonance with the 
precision coil. 

Measurement by Substitution 

The lowest capacity you can check up, by using the curve, is 
83 mmfd., while the highest is 500 mmfd. It can, be seen that 
the coil is so designed as to give leeway at the higher fre- 
quencies for more capacity, such as would be introduced by a 
trimming condenser. 

With the trimmer in circuit the numerical readings of a set 
dial, with the precision coils as couplers, would be lower for 
1,500 kc. and lower for 550 kc., whereby the highest frequency 
would come in nearer zero numerical setting, and the lowest fre- 
quency farther below the maximum numerical setting. That is 
why the lowest frequency was gauged for 497 mmfd., rather 
than having less inductance to lower the numerical dial setting 
for the highest frequency. 

The method of measuring capacity is that of substitution. 
There are two principal measurements to be made ; first, that 
of the maximum capacity of a tuning condenser, and, second, 
the capacity of a fixed condenser. 

All you need to make either test is the tested condenser, the 
coil, the shield, and the adapter. Put the tested condenser across 
the coil's secondary, connect to the adapter as described, be sure 
antenna and ground are firmly connected, and then tune the 
broadcast receiver, which may be of the tuned radio frequency 
variety or a superheterodyne. If it is a superheterodyne plug 
into the modulator (first detector), or if the superheterodyne has 
tuned radio frequency amplification, plug into the first TRF 
tube: 

Note the frequency of greatest response, which may be done 
satistactorlly Dy the ear test, anu tnen rerer to the curve. Jup- 
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achy and Inductance 
Adapter and Curve Afford Solution 

FIG. 2 

A curve for meas- 
uring inductance, 
based on .0005 
mfd. capacity 
permanently 
across the tested 
coil. The curve in 
Fig. I may be 
used for obtain- 
ing the capacity 
for the induct- 
ance measure- 

ment. 
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pose the frequency is 700 kc. Then the capacity is .000325 
(322% mmfd.). 

The frequencies are shown on the perpendicular line (ordi- 
nate) while the capacity is shown on the horizontal line (ab- 
scissa). The capacity is 5 mmfd. per line, the frequency 20 kc. 
per line. 

It will be noticed there is a kink in the curve, beginning at 
225 mmfd. and ending at 270 mmfd. This actually showed up 
in the test. The curve is a faithful copy of the reading 
obtained, rather than being a smoothed -out misrepresentation. 

It is assumed the kink was due to mutual coupling effect 
between primary and secondary. 

The ten stations used for obtaining the points from which the 
curve was drawn follow with their frequencies in kilocycles: 
WWRL, 1500; WHAP, 1300; WBEN, 900; WABC, 860; WHAS, 
820; WGY, 790; WJZ, 760; WOR, 710; WEAF, 660; WMCA, 
570. 

Measuring Inductance 

The inductance of a small coil can usually be measured with the 
aid of a fixed condenser of known capacity and a broadcast receiver 
that is sensitive enough to pick up a station on every channel pro- 
vided the frequency of every station picked up can be identified. 
However, the inductance must lie within certain limits. When the 
condenser of known capacity is connected across the coil of un- 
known industance a circuit is formed which has a certain natural 
frequency of resonance. If this frequency can be found the in- 
ductance of the coil can be computed by the relation connecting 
frequency, capacity, and inductance. This equation may be written 
L = .02534/CF2, in which L is given in henries, C in farads, and F 
in cycles per second. 

This formula can be simplified if we use more conventional units. 
Let L be measured in microhenries, C in micromicrofarads, andF in 
megacycles. The formula then becomes L = 25,340/CF2. The fre- 
quency is converted to megacycles by taking the number of kilo- 
cycles and moving the decimal point three places to the left. For 
example, 980 kc equals .98 megacycle. 

A convenient value of the known fixed condenser is 500 mmfd. 
Let us put this in the second formula above. Then we get L = 
50.68/F2, L being expressed in microhenries and F in megacycles. 
Suppose we find that thelnatural frequency of the circuit formed of 
the inductance and the 500 mmfd. condenser is .750 megacycle (750 
kc). If we put this in the third formula we obtain 90.1 micro - 
henries. Again, suppose we find that the natural frequency of the 
circuit is .55 megacycle (550 kc). Then we get 167.7 microhenries 
for the inductance of the coil. 

A grap of the formula L = 50.68/F2 is reproduced herewith as 
Fig. 2. By means of this all computation is avoided, since the in- 
ductance may be read off the curve as soon as the frequency is 
known. 

Now we come to the real measurement, the determination of the 
natural frequency of the circuit. We have several means at our 
disposal. We may use the circuit as a wavetrap in the antenna cir- 
cuit of the receiver and tune in one station after another and note 
on which station the trap has any effect, or greatest effect, in re- 
ducing the signal. The frequency of that station is the frequency 

sought. To get the approximate value of the natural frequency the 
resonance circuit can be connected in series with the antenna, that 
is, connected so that the antenna is connected to one sid eof the 
fixed condenser and the antenna post on the set to the other side. A 
closer determination can be obtained by putting a few turns of wire 
around the form, as a primary, about % inch from the secondary, 
and then connecting these turns in series with the antenna. 

Another way is to use the coil and the few extra turns as an input 
transforme rand then tune the set, noting which station can be re- 
ceived. 

Of course, the best way is to employ a calibrated oscillator. If 
the tuned circuit under measurement is coupled to the oscillator coil 
the oscillation will stop when the oscillator is set at the natural 
frequency of the circuit. The frequency is then read on the calibra- 
tion chart for the oscillator. The stopping of the oscillation can 
be detected with a pair of earphones for there will be a strong plop 
when it stops. It can also be detected with a milliammeter in the 
plate circuit. The plate current drops suddenly as the oscillation 
stops. 

The Output Pentode 
The Arcturus Radio Tube Company, Newark, N. J., has 

nounced a new power output pentode tube, designated the 
PZ. This tube is of the filament type and has five elements, 
the name indicates. Its characteristics are as follows : 

an- 
Type 

as 

Filament voltage 2.5 
Filament current, amperes 1.5 Plate voltage 250 Plate current, milliamperes 32.5 
Control grid bias, volts 16.5 
Space charge grid voltage 250 
Space charge grid current 7 
Cathode grid potential, volts 0 
Plate impedance, ohms 38,000 Transconductanee, micromhos 2,500 
Amplification factor 95 
Power output, watts 
Base, UY or five prong. 

2.5 

Max. diameter, inches, 2%. 
Overall length. 
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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. 

T4 r 
- c Cpa C o C5 /C5a 

( 

rí, Cí6 C¡ 1I--uiiii__ 
1111111 lR 

1 

A five -tube superheterodyne tuner and detector in 

Pentode Screen Current 
IN the table of characteristics of the pentode power tube you 

give the screen current as 7 milliamperes. Does this current 
remain constant as the control grid voltage changes? If not, 

at what grid voltage is the screen current 7 milliamperes? - 
T.R.Y. 

The screen current does not remain constant but varies in 
about the same way as the plate current over the operating 
range. The given screen current is for 250 volts on the plate 
and the screen and for 16.5 volts on the control grid. 

* * 

Loudspeaker and Pentode 
IS it safe to connect the loudspeaker directly in the plate 

circuit of the power pentode or is it necessary to use an out- 
put transformer or an output filter to remove the direct cur- 

rent component from the output ? -E.S.D. 
The plate current of the pentode power tube is 32.5 milliam- 

peres. If the armature winding of your speaker can carry this 
current safely you don't need any filter. In other words, it 
depends on the speaker you have or intend to use. The plate 
current for this tube is about the same as that of a 245 power 
tube. 

81 

Fig. 914 
which there is high selectivity in both the RF and IF frequency levels 

external circuit. Since the capacity of the condenser alter- 
nately increases and decreases the current is alternating. This 
is the output current of the microphone and it must be made 
use of. If a resistance is connected in the external circuit the 
alternating current flows through it and a voltage difference is 
established across the terminals of the resistance. This is the 
output voltage which is impressed on the grid circuit of an 
amplifier tube. There is no other practical way of getting an 
output voltage than by a high resistance for a transformer or 
a choke would not have enough impedance to match that of the 
microphone, and besides, these would result in frequency dis- 
crimination. It is necessary to use an extremely high resistance 
for otherwise the voltage across the resistance would not be 
independent of the frequency of the sound that fell on the 
diaphragm. 

* * 

A Superheterodyne Tuner 

* * * 
Short Antenna, Long Wave 

IN your articles on the micro -ray system of communication 
you said that the wavelength was 18 centimeters and that 
the length of the antenna was only one inch. If the antenna 

vibrates so that its length is equal to one -half wavelength the 
length of the wave would be only two inches long; that is, only 
5.08 centimeters. Is there a mistake in the article or how is 
the discrepancy explained ?-A.B.S. 

The length of a wave on an antenna is one thing and the 
length in free space is quite another. The length of a wave 
in free space is determined by properties of the ether and the 
length of a wave on an antenna is determined by the inductance 
and capacity per unit of length of the antenna. The length 
of a wave of given frequency in space is unalterable while that 
on an antenna for the same frequency can be changed by chang- 
ing the inductance or the capacity per unit length of the antenna. 
The inductance of a straight wire antenna is not easily changed 
but the capacity can be changed easily. 

* * 

Operation of Condenser Microphone 
IT is my understanding that it is necessary to use a high 

resistance in series with a condenser microphone, and that 
this resistance must be extremely high if the frequency char- 

acteristic of the microphone is to be satisfactory. If I am cor- 
rect why is it necessary to have a high resistance and why must 
it be very high in order to amplify all the frequencies equally? - 
S. C. 

The condenser microphone is a tiny condenser which is 
charged to a high voltage by means of a battery. When sound 
waves fall on the diaphragm the capacity changes and so part 
of the charge is forced out or additional charge is taken on, 
depending on whether the change is a decrease or an increase. 

The charge cannot change without a current flowing in the 

PLEASE publish a superheterodyne tuner comprising five or 
six tubes with two RF and at least three IF tuners. I 
prefer a circuit for AC operation. -N.L.Z. 

You will find such a circuit in Fig. 914. It comprises one 
screen grid RF amplifier, one screen grid modulator, one 227 
oscillator, two screen grid IF amplifiers, and one 227 power 
detector. Ample filtering is used to eliminate any feedback 
not desired. The volume is controlled mainly by a high resis- 
tance potentiometer in the antenna circuit of the set. 

* * * 

Fixed Frequency Oscillator 
AN the 800 turn duolateral coils you specify for interme- 
diate frequency transformers be used for fixed frequency 
oscillators tuned to a frequency of 175 kc? I wish to 

construct such an oscillator as an aid in lining up my 175 kc. 
intermediate frequency amplifier. -B.W.E. 

They can be used for this purpose. You will need two for 
an oscillator. If you tune only one winding of the oscillator 
couple the two coils as closely as the wooden cores permit. If 
you tune both windings it is not necessary to couple as closely. 

* * 

Fine Variation of Resistance 
WILL you kindly suggest a method whereby I may vary 

the resistance of a resistor of about 2,000 ohms by 
extremely small amounts? I should also like to know 

about methods of varying inductances and capacities by small 
amounts.- M.M.S. 

There are many methods of varying a resistor by very small 
values. One is to connect a very large variable resistance across 
the one that is to be varied and then vary the large one by 
small values. For example, suppose we wish to vary a 2,000 ohn, 
resistor by extremely small amounts. Let us connect a small 
rheostat, say one ohm, in series with a grid leak of one megohm 
and then connect this series across the 2,000 ohm resistance. 
The approximate value of the resistance combination is 1,9% 
ohms and the change that can be effected by means of the one 
ohm rheostat is only 3.99 millionths of an ohm. If you don't 
want to vary the resistance by such a small amount make the 
rheostat larger. 

A small capacity can he varied in a similar manner. Connect 
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a very large condenser in series with a small one and also con- 
nect a midget variable in shunt with the large one. An induc- 
tance can also be varied by the same principle. A small variable 
inductance is connected in series with a large one and then this 
series is connected in shunt with the one to be varied in small 
amounts. The connections of the coils are exactly the same as 
those of the resistors while the connections of the condensers 
differ. 

* * * 

Choice of IF for All -Wave Set 

W HAT is the best intermediate frequency to select for an 
all -wave receiver that is to cover the broadcast band and 
all higher frequencies? Is it better to choose a fre- 

quency above the broadcast band or in it ?- W.E.G. 
There is no best frequency for any superheterodyne, but there 

are certain limitations. If the frequency of the intermediate 
tuner is in the band to be received there will be one region 
in the vicinity of the frequency selected where stations cannot 
be received without a lot of interference, and those frequencies 
very near the intermediate frequency cannot be received at all 
because of squealing. Hence, one limitation is that of the inter- 
mediate frequency should be lower than the lowest frequency to 
be received. That is, if the lowest frequency to be received 
is 550 kc. the intermediate frequency should be less than this, 
at least 50 kc. This means that a frequency of 500 kc. is all 
right. But on this frequency there is a great deal of ship traffic 
and there would be much interference. Hence, a frequency of 
about 480 kc. would be all right. A lower frequency also could 
be used. But there is another limitation. If the intermediate 
frequency be made low it will be difficult to receive extremely 
high signal frequencies because of interlocking of the tuned 
circuits. Perhaps a frequency of less than 250 kc. should not 
6e used. If the lower limit of the receiver is to be 1,500 kc. an 
intermediate frequency of 1,400 kc. would be all right, provided 
that this frequency was free of broadcast interference at the 
locality of the receiver. 

* * * 

Receiving Long Wave Stations 
IAM planning to build a superheterodyne such as that you 

described in the March 28th issue and I want to arrange 
it so that I can get the European stations in the 1,000 -2,000 

meter band as well as the American broadcast band. What 
changes are necessary in the circuit to make the adaptation? 
-W.R.T. 

When the receiver is to tune from 2,000 meters down it is best 
to use plug -in coils for both the oscillator and the RF tuner. 
However, the intermediate frequency is nominally 175 kc. and 
the lowest frequency in the band to be covered by the tuner 
is 150 kc. Hence, it is necessary to lower the intermediate fre- 
quency below 150 kc. This, of course, can easily be done by 
connecting larger condenser across the windings of the inter- 
mediate frequency transformers. 

* * * 

Electric Clocks and Television 
IF the 60 -cycle frequency of an alternating current line is 

held closely enough to the frequency to make an electric 
clock keep accurate time will it be accurate enough to main- 

tain a television receiver in synchronism with a television trans- 
mitter operated by another line the frequency of which is also 
held so as to make electric clocks keep time? If not, will you 
kindly state reasons ?-T.C.B. 

The two electric systems must be tied together if the two 
scanning discs are to run in synchronism. The electric clock 
test is not sufficient because the only requirement that the clocks 
keep time is that the average frequencies of two lines be exactly 
equal and equal to 60 cycles. There may be considerable varia- 
tion in the frequencies from time to time just so they are high 
just as much as they are low. In television the frequencies must 
be exactly the same all the time, but they don't necessarily have 
to be exactly 60 cycles. Both may vary provided they vary the 
same way. 

* * * 

Loftin -White Amplifier 
IS IT worth while to experiment with the Loftin -White type 

amplifier which you published last week? That is to say. 
is the quality of this circuit very much better than that of 

a transformer coupled amplifier so that it would pay to go to 
the trouble of building and adjusting it ?- A.R.T. 

Yes, it is worth while experimenting with it, but it would not 
be worth while to assemble it without the experimentation. It is 
necessary to effect the adjustment of the circuit experimentally 
and it will not work without the correct adjustment. Once ad- 
justed it is capable of incomparably better quality than a trans- 
former coupled circuit, and even better than a resistance coupled 
circuit. A circuit like this is practically necessary for television 
reception. 

* * * 

Excessive Screen Voltage 
wHAT happens when the screen grid voltage in a resis- 

tance coupled amplifier is excessive? That is, what is 
the effect on the amplification of an excessive voltage 

on the screen ? -S.W.S. 
Distortion of the waveform. This effect is very great if the 

voltages on the tubes are not adjusted correctly. It is safe to 
arrange the circuit so that the screen current never exceeds 
one -third the value of the plate current. The simplest way to 

A A B 
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Fig. 915 
At left is the circuit of an oscillator used when good wave 
form and high frequency stability are required. At right 

is the well -known Colpitts oscillator 

guard against excessive screen voltage is to put a high resis- 
tance in the lead to the screen and to connect the positive end 
to the same voltage as it would have if there were no plate load 
resistance. For example, if the plate circuit voltage is 180 volts 
the screen voltage should be 75 volts for a 224, provided there 
is no load resistance in, the plate circuit. If there is a 250,000 
ohm resistance in the plate circuit a similar resistance could be 
put in the screen circuit, or a resistance of somewhat lower value. 
As the plate current changes, and hence the effective plate 
voltage, the screen voltage also changes in the same direction. 
It is customary to specify 100,000 ohms in the screen circuit to 
prevent the screen voltage from becoming excessive. 

* * * 

Calibrated Oscillator 
IINTEND to build a calibrated oscillator to be used for 

testing sets. Will you kindly publish a circuit diagram of 
one which will have good frequency stability as well as 

good wave form ?-S.E.R. 
There are two oscillators in Fig. 915. The one at the left is 

known for its high frequency stability and for its purity of wave 
form. It is suitable for both radio and audio frequencies pro- 
vided that the components are chosen for the frequency range. 
For radio frequencies Ch should be a 50 millihenry choke and 
C should be a condenser of about .01 mfd. The tuning coil and 
condenser are of the same type as those used in broadcasting. 
The resistance R controls the feed back. The larger it is the 
greater the frequency stability and the purer the wave, but the 
less the output. It must not be chosen so large that the circuit 
will not oscillate all over the tuning range of the condenser. 

* * * 

Learning Code 
WHAT do you advise as the best method for learning the 

radio code ? -Z. G. 
Now short -wave receiving is stirring up considerable in- 

terest in code practice! Here are some suggestions -join the 
code class of your local radio club or Y. M. C. A. or school; 
buy a code practice set, buzzer, key and battery, to learn the 
characters; get a phonograph record for code beginners and 
you can regulate the speed on your phonograph; rent a code 
learning outfit which sends mechanically. 
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A THOUGHT FOR THE WEEK 
COLONEL Robert R. McCormick, pub - 

lisher of the Chicago "Tribune," told 
the members of the American Society 

of Newspaper Editors, in session at Wash- 
ington, that daily newspapers will have to 
look to their laurels if they are to compete 
successfully with radio and other forces of 
modern news gathering and presentation. 
Colonel McCormick is a war horse in news- 
paper experience and this advice, coming 
front him, points a moral. Radio has done 
many big things for modern civilization and 
if it acts as an incentive to publishers to 
turn out better daily papers-well, odd one 
more to the score. 

The First and Only National Radio Weekly 
Tenth Year 

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

Roland Burke Hennessy, editor; Herman Bernard. 
managing editor and business manager; J. E. Anderson. 
technical editor; L. C. Tobin, advertising manager. 

The Status of Television 

T HERE is a new flurry of interest in 
television, due to the operation of 
new transmitters and the expansion 

of existing ones, even to include sound 
synchronization. 

Publication of the news of these en- 
deavors impels many to inquire about tele- 
vision who otherwise would not give the 
matter a thought The inquirers have 
never seen any demonstration of tele- 
vision, they are not aware that television 
is not receivable on broadcast sets at 
present, but the questions prove clearly 
the mental stimulus that precedes the 
creation of new markets. There is some- 
thing even more fascinating in the pros- 
pect of seeing by radio than there was in 
the prospect of hearing by radio, while 
the combination of both sight and sound 
is distressingly alluring. 

A fair report of the status of television 
must relate that while experimental re- 
ceivers as developed by the important 
laboratories at enormous cost provide 
good results, crudeness marks the pic- 
tures that the public can see, using in- 
stallations of mild commercial practi- 
cability now available. It is not contend- 
ed by the manufacturers that anything 
approaching perfection is thus obtainable, 
'but those interested in travelling with 
television from its practical infancy may 
get a kick out of the exhibitions. 

The size of the frame or picture is 
small, contemptuously referred to as post- 
age stamp size by more ambitious adven- 
turers, but being likened to the size of a 
visiting card by more patronly critics. The 
illumination is of an orange hue, the fa- 
miliar neon glow to those who read the 
signs of the times or have the tiny neon 
night lamps in the home. Smallness, a 
poor condition for contrast, and the awk- 
ward necessity of using motor -driven cir- 
cular discs; and even changing discs be- 
cause of different systems used by 
stations, and reliable reception over only 
a small area are some of the untoward 
considerations. Yet these should be viewed 
optimistically, as revealing progress, since 
there are more television stations on the 
air than ever, and that growth is the best 
assurance that the pace is quickening and 
that some time, no one knows when, 

commercially practical television will come 
along. 

Stations are departing from their di- 
versity of methods, and soon one may ex- 
pect to find all the television stations 
using the same system. Recent changes 
to the system of 60 lines per frame, 20 
frames per second, denote the trend to 
standardization. This is one of the most 
tangible encouragements, since if one disc 
is regarded as a nuisance, the necessity 
for several discs would appear to some as 
almost a calamity. 

There is a great desire to get away 
entirely from the disc. It is large, ugly. 
cumbersome. The suggested solution is 
a special tube, of a type applied different- 
ly to other radio uses, and known as 
cathode ray oscillograph. The picture 
would appear on the 'plate of this tube, 
and could be enlarged and projected. At 
present absence of sufficient illumination 
and detail is a limitation to the enjoyment 
of projected pictures. Peep -hole obser- 
vation of a 11/2-inch square is about the 
average, with frequent lapses into indis- 
tinguishability. 

Transmission from the station is deter- 
mined by a scanning- process, or method 
of dissecting the picture into shaded 
streaks, at a definite pace. To obtain any 
results it is necessary to match this pace 
at the receiving end. If both transmit- 
ter and receiver are on the same power 
line, synchronous motors will solve the 
problem. Otherwise speed control of the 
motor is necessary. Manual control is 
considered irksome. A signal can be 
radiated with the picture transmission, and 
the scanning device can be set so as to 
synchronize with this signal. 

So we may look forward to scanning 
by a tube, perhaps even with white light, 
and confidently expect that projected pic- 
tures will be enjoyed from standardized 
transmitters, with sound accompaniment, 
to constitute radio movies. Full- length 
views of persons, with good definition, 
followed later -much later -by pickup of 
scenes for reproduction in their original 
activity, right in the home, are all reason- 
able expectations. 

Meanwhile it behooves us not to be 
dissatisfied with progress already made. 
but delighted with the new interest that 
provides the mental and psychological 
prodding to laboratories, and to do a lit- 
tle investigating ourselves. Demonstra- 
tions are given. Some stores actually 
show television as it is today, on practical 
demonstration, while manufacturers get 
the assistance of customers, with the 
camaraderie that marks the radio ama- 
teur, to enable persons living near these 
customers to go to their homes for dem- 
onstrations. 

See the thing at work and you will be 
able to judge the status of television for 
yourself. Perhaps then you would like 
to participate in its juvenile activities, not 
expecting any better results than those 
demonstrated. 

Overdone Advertising 
MANY remarks are passed about the 

increasing amount of advertising 
talk given in sponsored programs. 

The advertising agencies that are respon- 
sible for the scripts claim justification, 
and frankly state that broadcasting is a 
business proposition to their clients, and 
there must be a return for the money 
expended. This return, they believe, is 
enhanced by a generous supply of exulta- 
tion about the products. Actual and 
prompt production of sales by sponsored 
broadcasts is desired, so merely good- 
will advertising, as mention of the spon- 
sor's name and product nów and again, is 
deemed insufficient. 

Another point raised is that under pres- 
ent economic conditions greater sales 
effort is necessary to keep up the volume 
of business, even though the greater 

turnover is more expensive, and the per- 
centage of profit less. "Laying it on thick" 
helps business, they say, and is at least 
pardonable in view of lagging times. 

If sponsored programs were to disap- 
pear, the broadcasting §tructure as now 
constituted would disappear, because of 
lack of an economic foundation. Nearly 
all persons who listen in have not the 
slightest idea of the enormity of the 
expense involved in broadcasting, either 
by the station or the sponsor of advertis- 
ing programs. To sit delightedly in an 
easy chair and listen to the world's best 
voices and musicians, without directly 
paying any money for this, except defray- 
ing the cost of a set and its upkeep, is 
nevertheless purchased entertainment. It 
is paid for not directly in money, but 
directly in a certain amount of discomfort 
at overdone blurbs, and indirectly by buy- 
ing products boosted on the air. An 
economist might figure out that you get 
your money's worth in buying the prod- 
uct, so all you are out, really, is the slight 
disturbance of equanimity caused by over- 
zealous advertising. 

There is, however, little that the 
American listening public would object to 
more than a tax on their receiving sets, 
and rather than endure that burden, which 
European listeners find acceptable, the 
Americans would sit through a great deal 
more of boosting. 

The offense, if such it be, of saying too 
much about a product, or over -stating its 
virtues, although in succinct phrases, is 
not universal. Some sponsors are content, 
as the Stromberg- Carlson Company, with 
brief and occasional mention, not lackjng 
in strength, however. Others, like Lucky 
Strike, and a recent more glaring imposi- 
tion, the Gold Medal Company's exploita- 
tion of Wheaties, cast off restraint with 
almost a wild abandon. Lucky Strike has 
the saving factor of one of the steppiest 
dance orchestras on the air, but Gold 
Medal not only promises great celebrities 
of stage, screen and vaudeville, but brings 
on uncelebrated acts that repeatedly sing 
songs about the products. 

In lieu of a tax, and in view of the 
times, it is just as well not to write letters 
to the stations or the sponsors or to the 
Federal Radio Commission, complaining 
about excessive time devoted to and 
exaggerated claims made on behalf of 
products the broadcasting is intended to 
sell. Nearly all of these energetic boos- 
ters put on a really good program, spend 
sometimes thousands of dollars a minute 
for their place in the sun, and if this turns 
the wheels of factories when it is vital 
that as many as possible be put to work 
or kept at work, action on our anguish 
may be reserved for a better day. 

Let's declare a moratorium on the 
apologies the offenders owe us listeners. 
No moratorium ever being final, this 
means only that the day of reckoning is 
delayed, but not deleted. 

"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. 
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NEW PROJECTOR 

GIVES PICTURE 

OF 2X2 FEET 
Following rapidly in the footsteps of the 

motion picture art, the television tech- 
nique is declared by the DeForest Radio 
Company ready to step out of the peep- 
hole stage. The latest developments make 
possible the projecting of a television pic- 
ture on a screen for the entertainment of 
small theatre audiences, compared with 
one to six persons heretofore served by 
the usual televisor for home use. 

The projector type televisor developed 
by the company's engineering staff in 
collaboration with the Jenkins Television 
Corporation, both of Passaic, N. J., com- 
prises a special form of neon crater lamp 
in combination with a lens scanning disc. 

Focusing Lamp 
The lamp is arranged for ready adjust- 

ment so as properly to focus the extremely 
small source of light with relation to the 
lenses of the scanning disc. 

The lenses serve to project individual 
spots of light on a screen, one following 
another, in forming the horizontal lines 
with which the incoming pictures are 
woven. The lens disc is driven by a large 
synchronous motor which keeps in step 
with the television transmitter when em- 
ployed on a common AC system. The 
entire assembly is carried on an adjust- 
able tripod on rubber tired wheels. 

Pictures Called Pleasing 
It is possible to project pictures measur- 

ing 2x2 feet with the television projector. 
The pictures are most pleasing, says the 
company, since the lens scanning disc 
provides sufficient diffusion to fade adja- 
cent lines into each other, thereby getting 
away from the angular effects of the usual 
scanning system. Ample illumination is 
said to be provided for good pictures in 
a darkened room. 

Announcer and Bride 
Back from Honeymoon 
Mr. and Mrs. Edward K. Jewett, mem- 

bers of the National Broadcasting Com- 
pany staff, who were married recently in 
New York City, returned to the studios 
after a brief honeymoon. Jewett is an 
announcer and Mrs. Jewett, the former 
Miss Grace Fisher, is a staff violinist. 
Frank Singiser, also an announcer, was 
best man. 

The couple met in the studio nearly a 
year ago when Jewett was assigned to 
announce several programs on which 
Miss Fisher was playing. Mr. and Mrs. 
Jewett will make their home in New York 
City and they will continue their work 
with the NBC. 

Kenneth Niles, master of ceremonies on 
HKJ's Hallelujah Hour, was married to 
Naja Vladanova, Russian violinist, re- 
cently Several months ago Eliva Allman 
of KHJ, Los Angeles, married Wesley 
Tourtellotte, the organist. Nadja and 
Wesley are heard together over KNX. 
Ken and Elvia work together for KHJ. 

* * * 

Five fly swatters, mounted on the ends 
of long sticks and rotated by an electric 
motor, makes a very satisfactory wind 
for a radio broadcast. Wintry blasts for 
the Empire Builders programs are pro- 
duced in this manner. 

A NEW SCANNER 

Lenses are used for magnification in a new 
scanning disc for television projection on a 

small screen 

TELEVISION SET 

IN PRODUCTION 
The Short Wave and Television Corpo- 

ration, Boston, Mass., produced 1,000 
short -wave Baird television receiving sets 
for retail distribution within the radius of 
the twenty operating experimental tele- 
vision stations. 

In addition to the completed short -wave 
television set, listing at $210, there is 
required a kit listing at $116.25. 

The corporation was established with 
an authorized capitalization of $1,000,000. 
It took over the Short Wave and Tele- 
vision Laboratories Corporation for the 
purpose of entering the commercial field 
with Baird short -wave radio sets and 
Baird short -wave television sets. 

Officers and directors of the company 
are : A. M. Morgan, Boston realtor, presi- 
dent ; Butler Perry, of Boston, treasurer ; 

Hollis S. Baird (not to be confused with 
the British Baird), inventor, director in 
charge of development ; Douglas Rigney, 
formerly vice -president and treasurer of 
A. H. Grebe Radio Co., director, chair- 
man of the executive committee; Fred- 
erick de Witt.Shelton, director and Wash - 
ington representative; Stewart Caton, 
sales manager ; William Dubilier, techni- 
cal adviser ; Alexander Nyman, formerly 
assistant to the chief engineer of the 
Westinghouse Electric and Manufactur- 
ing Co., consulting engineer. 

The corporation operates the television 
station W1XAU in Boston. Daily pro- 
grams are presented each afternoon and 
evening. 

SOUND EXPERT AT CIRCUS 
Ray Kelly, sound effects expert, was 

found hovering about the animal cages of 
the circus at Madison Square Garden. 
Kelly was comparing the sound of real 
animals to his imitation roars, squeals. 
barks and calls. He said the comparisons 
were gratifying. 

After five years at 78 Cortlandt Street. 
New York City, the Insuline Corp. of 
America moved to 23 Park Place. S. J. 
Spector, president, said "We have a 
total floor space of 24,000 square feet, as 
compared with 12,000 in the former quar- 
ters." 

VACUUM TUBE 

ORGAN ON AIR 
A pipeless organ compressed into a box 

about the size of an orange crate, capable 
of the full volume of organs heard in 
cinema cathedrals, was heard recently 
from WGY, Schenectady, N. Y. It is a 
vacuum tube instrument developed in the 
laboratories of the General Electric Com- 
pany, not as an organ substitute or in an 
attempt to find a new musical instrument, 
but solely to demonstrate the versatility 
of the newest member of the vacuum tube 
family, the Thyraton. 

For a few minutes Betty Lee Taylor, 
organist of the Proctor R -K -O Theatre 
in Schenectady, demonstrated to the 
theatre audience the capabilities of the 
vecuum tube organ, and listeners tuned to 
WGY heard the program. 

In the organ are eight Thyraton tubes 
which are made to produce eight differ- 
ent alternating current frequencies, related 
to each other as are the notes in the 
octave of the major scale in music. While 
only eight notes are used in the organ, 
the half -notes could be included as well 
as added octaves by incorporating an 
additional tube circuit for each additional 
note. 

A toy piano, about the size of a two - 
pound box of candy, is provided as a key- 
board. The organist in the theatre 
demonstration carried the keyboard about 
the audience, permitting patrons to play 
the instrument. 

The output of the Thyraton tubes is 
connected to a loudspeaker. The sound 
is instantaneous with the depression of 
the keys. 

Dual Purpose Sets 
Installed on 'Planes 

Passengers in the Goodyear fleet of six 
non -rigid airships this summer will enjoy 
radio music as they fly, by just tuning in 
on their favorite station with the new 
receiving sets which have been installed 
in the ships. 

By simply pushing a button, the pilot 
of the airship can tune his set in on the 
high wave length stations of the Depart- 
ment of Commerce, which are broadcast- 
ing weather reports every fifteen minutes 
for the benefit of aircraft everywhere. 

In commercial operations in which the 
ships are engaged this will be a decided 
benefit because it will enable the pilot to 
travel around storm areas in making his 
commercial operations engagements away 
from the airship dock or base. 

Tube Prices Reduced 
On Twelve Types 

Tube companies recently reduced list 
prices on a dozen different types. The 
old and new prices follow: 

Type Old Price New Price Reduction 
210 $9.00 $7.00 $2.00 
224 3.30 2.00 1.30 
227 220 1.25 .95 
230 2.20 1.60 .60 
231 220 1.60 .60 
232 3.30 2.30 1..00 
235 3.50 2.20 1.30 
245 2.90 1.40 .60 
247 3.00 1.90 1.10 
250 11.00 6.00 5:00 
280 1.90 1.40 .50 
281 7.25 5.00 225. 
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WOR FINDS DISC 

PROGRAMS SUIT 

WIDE PURPOSES 
Differences of time in the United States 

are inimical to trans -continental broad- 
casting, and have been one of the main 
reasons for the development of the elec- 
trical transcription type of programs as 
well as for the success that form of 
broadcast has achieved in the compara- 
tively few short months of its existence, 
says a statement issued by WOR, New- 
ark, N. J. 

"Obviously, it would be foolish to at- 
tempt to entertain children at 6 p. m. 
Eastern Standard Time, when they were 
in school in San Francisco," the statement 
continues. "It would be equally silly to 
attempt to broadcast a slumber hour pro- 
gram at 11 :30 p. m., Pacific time, for the 
benefit of easterners who had long since 
gone to bed. 

"The broadcasting period from 9 p. m. 
to 12 midnight, Eastern Standard Time, 
is the most effective broadcasting time in 
trans -continental broadcasting. These are 
known as preferential hours and they are 
at a premium since, theoretically at least, 
the whole population can be reached. For 
that reason there is room for another 
nation -wide chain and it explains why 
those now operating are so successful. 

Double Broadcast Avoided 

"One solution hit upon by a coterie of 
stations is the double broadcast. One of 
them goes on at 7 p.m., E.S.T., and an- 
other at 10, E.S.T., which is 7 p.m. Pacific 
Time. 

"Electrical transcriptions eliminate the 
necessity of the double broadcast and 
have the additional advantage, the sound 
recorders argue, of eliminating the neces- 
sity of telephone lines, a big economic 
factor. 

"The writer has done considerble in- 
vestigating concerning the alleged public 
resistance to electrical transcriptions only 
to learn that it existed only in circles that 
had their own economic axes to grind. 
What the public demands is an entertain- 
ing program -a program that will sustain 
interest. How listeners get it is not even 
a secondary thought. 

Precautions for Best Results 

"Technically, the apparatus used in 
the modern sound recording studio is on 
a high plane. Cognizance of broadcast- 
ing studio practices has been taken by 
their executives. One sees that precau- 
tions have been taken to eliminate echoes 
or the ricocheting of sound from the walls 
which has an effect much like that caused 
when a person moves when a picture is 
being taken. Control boards are much 
the same as those used in major stations. 
So are the microphones and amplifiers. 

"The result is that only those thorough- 
ly familiar with recording can identify a 
transcription from a personal broadcast. 
And often they fail. Mechanically, there 
is no difference, because the same devices 
are used. Artists go through the same 
procedure in both cases. The disc, how- 
ever, has one big advantage : It can be 
used again and again. 

"Whether the disc will remain the ulti- 
mate form of capturing sound waves is a 
question that will he answered by future 
developments. It is known that the 
Western Electric engineers have been 
experimenting with film sound tracks for 
use in radio stations. But it has its prob- 
lems, too." 

Reflected Sound 
Track Invented 

One of the novelties along the line of 
photographically recorded programs is the 
basis of the so- called Marlo patent, a 
development of Raoul Marlo, now script 
editor of WOR, Newark, N. J. Instead of 
film, he uses opaque paper which reflects 
the sound track rather than doing it with 
light shining through a transparent film. 

The advantage claimed for the Marlo 
idea is that there would be no breaks in 
the continuity of the program, due to 
record changing, whether the program be 
of five minutes duration or an hour. He 
has solved the problem of putting a multi- 
plicity of sound tracks on the paper. It 
has the additional advantage of being fire- 
proof and does not have the element of 
destructibility associated with discs. 

Another laboratory is endeavoring to 
record light variations on discs with the 
hope that when television arrives it will 
be possible to impress images as well as 
sound on them and to handle them in the 
identical way that electrical transcrap- 
tions are being distributed now. 

Red Star at KDKA 
Warning to Aviators 

The star of KDKA's new broadcasting 
station, located about 30 miles north of 
Pittsburgh, Pa., is an airplane danger sign 
perched on top of a 100 foot antenna pole. 

Since KDKA is located within a few miles 
of two large landing fields -the Pittsburgh - 
Butler Airport and Rodgers Field -the 
Westinghouse Electric and Manufacturing 
Company have mounted this obstruction 
marker at the highest point in a barrage 
of antenna poles to warn low -flying air- 
craft. 

The marker's distinctive ball of red light 
about three feet in diameter can be seen five 
miles on a clear night or three miles on a 
foggy night. It resembles a spread umbrel- 
la with six U- shaped neon tubes sloping 
downward from the center. The umbrella 
covering, made of metal, protects it from 
the weather. 

If for any reason, one or more tubes 
should go out for a period of seven seconds, 
the use of an entirely new of electrical 
cnt -out keeps the remaining tubes lighted. 

Amateurs to Convene 
In New York City 

The sixth annual convention and ban- 
quet of the Hudson Division, American 
Radio Relay League, will be held at the 
Hotel Pennsylvania, May 8th and 9th. 

It is expected that Commander Byrd or 
other member of his expedition will be on 
hand to discuss with the radio amateur 
the difficult conditions which were en- 
countered at Little America. A member 
of the technical staff from League head- 
quarters at Hartford, Connecticut, will 
also be present to discuss the most recent 
improvements in the art of high frequency 
transmission. 

New Corporations 
Sole Radio Company -Atty. M. Miller, 11 Park 

Place, New York, N. Y. 
C. H. Hyman Co., radio apparatus -Atty. A. D. 

Schneider, 63 Park Row, New York, N. Y. 
Artscu Employes' Association, radio supplies - 

Atty. I. Goldenberg, 26 Court St.. Brooklyn, N. Y. 
Brown Electric Co., Wilmington, Del., radio 

equipment -Corp. Trust Co. 
Multiplex Radio Service -Atty. S. V. Ryan, 

Albany, N. Y. 
Lido Music Shop, radio supplies -Atty. M. 

Schrier Si Chambers St., New York, N. Y. 
Republic Radio Tube. Inc., Newark, N. J., manu- 

facture radio equipment -Atty. Nicholas Lavecchia, 
Newark. N. J. 

They Say 
WILLIAM D. TERRELL, Director, 

Radio Division, Department of Commerce: 
"Like most successful business establish- 
ments, the Federal Government, to handle 
its business efficiently and successfully, 
must be a good bookkeeper. It is quite 
likely that the average radio fan, even 
when not listening to Amos 'n' Andy or 
Rudy Vallee, gives no thought to the 
records the Government maintains so that 
they may hear this entertainment as far 
as the present stage of the art will per- 
mit without cross -talk and other man- 
made interference. To this end, the Radio 
Division of the Department of Commerce 
compiles statistics of the work carried 
on in its service. A thorough record of 
the work performed throughout the 
country is kept, showing the amount of 
measurements, examination of radio oper- 
ators, investigations and kindred activities 
the Division accomplished." 

Americans Meet 
for Madrid Plans 

Washington 
At the 1932 international conference on 

wireless telegraphy in Madrid, representa- 
tives of all leading countries will consider 
changes in the Washington conference 
agreement of 1927. The problems calling 
for attention at present include redistribu- 
tion of radio waNelengths, the feasibility of 
widening the broadcast band, and all uses 
of radio telephony, telegraphy and tele- 
vision. 

Officers of the American section are Wal- 
lace White, United States Senator from 
Maine, president; John W. Guider, vice - 
president; Paul M. Segal, secretary; How- 
ard S. Leroy, treasurer. The executive 
council consists of Louis G. Caldwell, chair- 
man; A. L. Ashby, general attorney of the 
National Broadcasting Co.; Thad H. Brown, 
general counsel of the Federal Radio Corn - 
mission; J. H. Dellinger, chief of the Bu- 
reau of Standards, and William R. Val - 
lence, of the State Department. 

The section held a meeting here recently. 

Shake -up in Pilot 
Engineering Staff 

A complete reorganization of the en- 
gineering department of the Pilot Radio 
& Tube Corporation, of Lawrence, Mass., 
was announced by Charles Gilbert, vice - president and manager of plant opera- 
tions. 

Wayne W. Cowan, formerly in charge 
of the set department, is now chief en- 
gineer, replacing John Geloso, resigned. 
Mr. Cowan previously was connected with 
the Edison, Splitdorf and Kolster com- 
panies. 

Kenneth Harkness, well known for the 
circuits bearing his name, is supervising 
receiver design, with the assistance of 
J. Leonard Montgomery, formerly with 
General Electric at Schenectady. 

Extra Post for 
McDonough 

At a meeting of the Board of Directors 
of the RCA Victor Company, Inc., J. R. 
McDonough was elected executive vice 
president. In addition to his work in his 
new capacity, Mr. McDonough will con- 
tinue his duties as assistant to David 
Sárnoff, president of the Radio Corpora- 
tion of America. 
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Advertisements 
7c a Word - $1.00 Minimum 

Cash With Order 

TRANSFORMERS -ABC 224, 227, 245, 280 tubes, 
$2.25. 1%, 2%, 5 volt; 2% volt, 7y amp. ; 7% volt, 
3 amp., 99c each; shielded $1.45. Shielded 2% 
volt, 11 amp., $1.60. All center - tapped. Shielded 
00035 coils, seven grid or three element. 65c; 4 
coils, $2.25. Shielded 175 k.c. INF transformers. 
Send postage. L. Waterman, 2140 Kirby West, 
Detroit, Michigan. 

PRINTING: 1000 BUSINESS CARDS $2.75 
POSTPAID. Other printing reasonable. Samples 
free. Miller, (RW), Printer, Narberth, Pa. 

ATWATER -KENT HORN UNIT, $1.95. For use 
in home or portable, 108 -inch tipped cord; ly lbs. 
weight; size 3 -inch height; 1 -inch dtameter. Guar- 
anty Radio Goods Co., 143 West 45th St., N. Y. C. 

"FORD MODEL 'A' CAR AND 'AA' TRUCK," 
by Victor W. Page, M.E. Revised and Enlarged 
Edition. $2.50. Radio World, 145 W. 45th St., 
N. Y. City. 

"RADIO FREQUENCY MEASUREMENTS," by 
E. B. Moullin, M.A., A.M.LE, M.I.Rad.Eng. A 
New and Revised Edition, 289 Illustrations, 487 and 
12 Pages -Index. $12.50. Radio World, 145 W. 
45th St., N. Y. City. 

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

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

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. 15c a copy. RADIO WORLD, 145 West 
45th Stret, New York, N. Y. 

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

SOUND PICTURES TROUBLE SHOOTER'S 
MANUAL, by Cameron and Rider, an authority 

this new science and art. Price $7.50. Book 
Dept., 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 receipt of $1.00. Radio World, 145 W. 
45th St., N. Y. City. 

NEW VARIABLE 
MU TUBE 

7 remedy cross -modulation and crewe- 
1 talk, without circuit changes, a new 

AC screen grid tube has been developed, 
the G -51. In AC oircuits 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. 
Price, $3.80. 

RELIABLE RADIO CO. 
143 WEST 45th St., N. Y. City 

"A" BATTERY SWITCH 
A push -pull switch 
for battery -operated 
sets. Stade by Benj. 
min. Firm, sure 
contact, extremely 
long life. Pria, 25c. 

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

RADiO WORLD 

1931-32 

ALPHABETICAL INDEX of Radio World 
articles which appeared in issues from March 29, 
1930 to March 21, 1931 given away free with every 
purchase of a binder. Binder is made of fine 
brown Spanish fabricoid and will hold 52 issues of 
the magazine. Radio World and year 1931 -32 
stamped in gold on front cover. A free sub- 
scription to next year's alphabetical index March 
1931 to March 1932 may be had instead, with 
every purchase of a 1931 -32 binder. Alphabetical 
index contains index word, title as it appeared in 
Radio World, author, date and page. 

Binder & Alphabetical Index, 1930 to 1931, Cat. BAI -31 $2.00 
Binder & Alphabetical Index, 19M to 1932, Cat. BAI -32 $2.00 

Q Alphabetical Index, 1930 to 1931, Cat. AI -31 $ -75 
Kindly remit with order. 

SUPER COMPANY, 1313 - 40TH ST., BROOKLYN, N. Y. 

FOUR -GANG .00035 MFD. WITH TRIMMERS BUILT IN ! 

cite condenser. sash of four sections .00035 
mid., has aluminum plates that are re- 
movable and adjustable, also a r4" di- ameter steel sheer that is removable. It is sturdy and is suitable for popular four - circuit screen grdt tuners. Trimming con- densers are built fa. The condenser may 
"e mounted on lu bottom or side. Total 
overall length, including shaft, 
11 %... Overall width, 4 ". The 
fraame is nest Order Cat SI 3.95 

RELIABLE RADIO COMPANY 
145 W. 45th St., N. Y. C. 

RESISTORS 
and Mountings 

Plate Circuit 
0.25 meg. (250,000 ohms) Brach resistor, for all 
screen grid tubes. Order Cat. BRA -25, at....12e 
0.1 meg. (100,000 ohms) Brach resistor for all 
except screen grid tubes. Order Cat. BRA -10, 
at 12e 

Grid Circuit 
1.0 meg. Brach resistor for grid leak. Order Cat. 
BRA -100 at 12e 
2.0 meg. Brach resistor for grid leak. Order Cat. 
BRA -100, at 12e 
Carborundum grid leak for highest detector sensi- 
tivity. The leaks are marked "5 to 7 meg," be- 
cause values in this range are present. Order 
Cat. CAR -57, at 12c 

Biasing Resistors 
.005 meg. (5,000 ohms) Brach resistor. Order 
Cat. BRA -005, at 13e 
.015 meg. (15,000 ohms) Amsco resistor. Order 
Cat. AMS -15, at 14e 
.025 meg (25,000 ohms) Amsco resistor. Order 
Cat. AMS -25, at I4e 
[The above resistors are of the tubular type and 
require a mounting. Lynch moulded bakelite 
mountings, Cat. LYM, at 15e] 

Filament Circuits 
1 -ohm Brach resistor, to afford 5 volts for four 
y amp. tube when source is 6 volts. Supplied 
with mounting capacity 2 amps. Order Cat. 
BRA -1, at 12c 
2 -ohm Brach resistor, to afford 5 volts when two 
xi. amp. tubes are supplied from a 6 -volt source. 

urnished with mounting; capacity I amp. Order 
Cat. BRA -2, at 20e 
4 -ohm Brach resistor, to drop 6 volts to 5 for 
one 4 amp. tube. Mounting supplied at this 
price. Order Cat. BRA -4, at 19e 
30 -otun Brach resistor. To drop 3 volts to 2 
volts on 232 and 230 tubes; use two of these 
resistors in parallel Order Cat. BRA -30 (mount- 
ing supplied); price is for TWO sets at 22e 

DIRECT RADIO CO. 
143 West 45th Street, 

New York, N. Y. 

Subscribers! Important! 
Note subscription expiration date on 

wrapper containing your copy of RADIO 
WORLD. If nearing expiration date, 
please send in renewal so that you will 
not miss any copies. Subscription Dept., 
RADIO WORLD, 145 W. 45th St., New 
York City. 

The SUPERHETERODYNE 
This is a new volume by Anderson and Bernard dealing with the principles and practice of the Superheterodyne method of receiving. It explains the function of the oselllator, the modulator, the pre -modulator selector, and the intermediate fre- quency amplifier. It explains the cause of repeat points and gives method, for avoiding them or minimizing their effect. It expounds the relative advantages and disadvantages of high and low intermediate fregienctcs, and shows the effect el selectivity on the quality. 
It illustrates various forms of oscillators and tells of the advantages of each. Different types 

of modulators and pick -up systems are explained 
and their advantages stated. Different methods 
of coupling In the intermediate frequency amplifier are shown. 

Image inerference to discussed in detail and methods given by which It may be redueed. 
A special method of ganging the oscillator Ye the radio frequency condenser, is explained. s method which allows either the high or the low oscillator setting to be selected by means of 'iriometer in the oscillator circuit. 
One section is given over to coil design fe the radio frequency tuners. the oscillator, ano the intermediate frequency filter. 

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

While the book is primarily intended to e 
pound the principles of the superheterodyne. the 
practical phase ha, not been neglected. Detailed descriptions of AC and DC Superheterodyne+, de- signed In conformity with best practice and sound applications of the principles, have been Included 
In the book. These description' are well illus- trated. Order Cat. ABSH 11.50 

FOOTHOLD ON RADIO 
In simple Engl lab that any one can understand 

the technical side of radio is presented by Anderson and Bernard in their book, "Foothold on Radio." Any one who can read English cae understand this book, It L Intended for the 
sheer novice. The treatment is non -mathematical 
The origin of he broadcast wave. Its radiation. reception. amplification are set forth to elea, language. Side bands are explained simply. The volume has pape cover, 60 pages, fully illus- trated. Order Cat. FOB $1.00 

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

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 -52, for Com- 
plete, New 36 -page Catalog. 

17 S Varick Bt,.'New York. N.Y. 

ELECT RAD 
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SHORT -WAVE SPECIALTIES 
EXTRA- SPECIAL FREE OFFERS OF SUBSCRIPTION PREMIUMS! 

RADIO WORLD, now in its ninth year, is the first and only national radio weekly, and publishes the latest, 

up -to- the -second news of circuits, both of kit types and of 1931 commercial receivers, as well as news of happenings 
in the broadcasting field. Lists of broadcast and short -wave stations are published regularly. You get your informa- 
tion weekly -which means quickly -and you get it accurately, so be sure to become or remain a subscriber for 

RADIO WORLD. We are able to offer now specially attractive premiums, and ask you to make your choice from 

the well- chosen variety of parts offered on this page and on the opposite page. When ordering, please use 

coupon. 

The regular subscription rates are : $6 for one year, 52 issues, one each week ; $3 for 6 months, (26 weeks) ; 

$1.50 for three months, (13 weeks); $1 for 8 weeks; 15c per single copy. 

TUBE -BASE TYPE COILS 

Three finger- handle type plug -in crow, wound on tube -base diam- 
eter, although of greater height than a tube base, for short wave 
plug -1n eervtee, where 4 -prong (UX) tube socket to used as coil 
receptacle. There are two separate windings, tightly coupled. The 
coil socket connections are: plate prong to plate. filament plue to 
phones; grid prong to grid and ant.; filament minus to stator of a 

feedback condenser. The tuning condenare (stator to grid Prong. 
rotor to filament plus prong) may be .00015 or more for 15 to 110 
meters; the feedback condenser .00025 mfd. B voltage is supplied 
through phones or audio transformer primary. Order PR-TBC free 
(leas roll socket) with 6 mos. (26 weeks) subscription ® $3.00 

eareersre. 

PRECISION PLUG -IN COILS 

PRECISION 
-s.e SHORT WAVE PLUG -IN KIT -' 
The (Men anurt .¡or coils, of de luxe construction, wound on ribs, affording 97% air dieter 

trie, and available for various capacities of condensers. as lilted below. All precision short-wave 
coils are provided with receptacle babes and apply to standard circuits. 

For .0001 sr .00015 mfd. tuning; three plug -In coils with receptacle base as Illustrated, with 
adivatable primary built onto receptacle, 15 to 150 meters. Order PR -AK -1. free with one 
Year's subscription @ $6.00. 

For .00025 or .0002 mfd. tuning: only two colla are required, for 15 to 150 meters. Order 
PR -AB -2, and get two mils, receptacle and adjuetalole coil (third Inductance) built tn. Free 
with nine months' subscription (39 weeks), at regular rate. $4.50. 

Note -We can supply .00015 mfd. (PR -)415) or .0002 mid. (PR -H -20) Hammarfund short- 
wave midllae condenser. swings Inside 2 -Inch diameter, with three months (13 weeks) additlaasi 
subscription 2$ regular $3 rete. 

"DIAMOND" PAIR IN STANDARD AND DE LUXE TYPES 

The Diamond of the Air is a popular circuit using an antenna coil and a 

three -circuit tuner. For thin circuit the standard Diamond pair of cote coneiata 
of two. wound on 3" diameters, except for rotor on smaller form. The standard 
pair may be obtained for .0005 or .00035 mfd. tuning. Tickler coil has single hole 

panel mount. For 
month subscription 0 n (26 wee d ks) @1 $3.00. For .00035 

with 
mfd. 

blueprint, 
rder PR- SDP-35, free 

with 6 -month subscription 0$ $3.00. 
These colle will give extreme satisfaction and are exeellent for the Diamond 

of the Air, being specified by Herman Barnard, the designer of the circuit. 

De luxe Diamond pair, with large Drimarlee center -tapped. For the Diamond 
use renter tap and one extreme of the primary for antenna circuit, RF coil (at 
right); use full primary on tickler (lowest winding at left). The de luxe pair 
have silver- plated wire, for lose -reduction, wound on moulded bakeltte, with 
threading, in coils are apace -wound to reduce distributed capacity. Three -circuit 
roll U single -hole panel mount. Additional holes for optional base mounting on 
both. using brackets (not supplied.) For .0005 mfd. only. (None for .00035 mfd.) 
Order PR -GWN free with a year's subscription (52 tanne,) (9 $8.00. 

GET THE COMPLETE DATA ON SHORT -WAVE CONVERTERS 
Short -wave converters are all the rage. They enable you to tune in abort wares on a broadcast receiver of any 

kind. A serial article by Herman Bernard, on this topic, discussing several models, with full -sire picture diagrams. 
was published in the November 8th. 15th, 22nd, 29th. December 6th, 13th and 20th ¡sues. Send $2 for 17 weeks' 

euhecription and get these seven issue, free. Order PR -SWCS. 

PLEASE USE THIS COUPON! 

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

I hereby take advantage of your extra -special premium offer, 
and subscribe for RADIO WORLD for the number of week, 
specified in the list below. Please send indicated premium 
My remittance of $ is enclosed. RW -1 -10 

D PR -TBC (26 wire) $3.00 D PR- SDP -35 (26 whs.) $3.00 

o PB -AK -1 (52 wka.) 6.00 D PR -OWN (52 wka.) 6.00 

D PR -AB -2 (39 wka.) 4.50 D PR -SWCS (17 wka.) 2.0$ 

D PR -H -15 (13 wke.) 1.50 O PR- SUP -3A (52 wka.) 6.04 

PR -11-20 (13 wka.) 1.50 D PR- SIIP -3B (52 wka., 6.00 

] PR -SDP -5 (26 wks.) 3.00 D PR- SUP- 3FS(104 w1Ea.112.00 

Name 

City State 

D Please put cross here if renewing an existing subscription 

PARTS FOR A SHORT -WAVE CONVERTER 
No matter what type of broadcast receiver you have, 

you can get short waves by using a short -wave 
converter built of parts we can supply. The panel is 
only 5 x 6% inches. There is only one tuning control. 
No squeals, howls or body capacity. Two models are 
available, one for A.C., the other for battery operation. 
The battery model uses three M7 tubes with heaters in 
series- Full details supplied with order. 

All parts for A.C. model (leas filament transformer, 
less three 227 tubes), order PR -SUP -3A. free with 
year's subscription @ $6. 

All parts for the battery model (leas three 227 tubes), free 
wlto a year's subscription for Radio World @ $6.00. On ter 
?R- 3B. 

A third model (of different appearance than Illustrated) enables 
filament transformer Io be built in. All parts, including filament 
transformer; two wound plug -in coils. 15 -200 meters. Hammnr- 
land condenser, (less tubes). order PR- SUP -3F5 free w th 
two-year mbecrlptlon ® A. 
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