
METROPOLITAN SHOWS NUMBER 
ifA Six -Tube Shielded Set -Building an Improved Five -Tube Receiver -Is There a Radio 

Monopoly? -How to Use the New Raytheon Tube -How to Measure Vacuum Tubes 
, 

Doubleday, Page & Co., Garden City, New York 



N THE ORANGE G BLUE CARTON 

is the one word that best describes that type of 
service rendered by Cunningham Radio Tubes in 
millions of receivers and the type of service rendered 
by Cunningham dealers in thousands of commun- 
ities. 
These tubes are winning new friends every day and 
are holding old friends year after year. The enorm- 
ous increase in the number of Cunningham Radio 

New York 

Tube users has not been brought about by magic. 
It has been brought about by the fact that only 
quality material, quality workmanship and ad- 
vanced scientific ideas are exemplfied in the Cun- 
ningham product. 
For new heights of efficient sensitivity, install Cun- 
ningham Radio Tubes in every socket of your re- 
ceiver. 

Since 1915- Standard for All Sets 
All types C CX 

Chicago San Francisco 
1%1 factured und sold under rights, patents and invent' owned and / or controlled by Radio Corporation of America 

* Tested and approved by RADIO BROADCAST 
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THE latest development in radio acces- 
sories is the Belden Fused Radio Battery 

Cord, with two enclosed fuses to protect 
the A and B- Battery circuits. 

This remarkable and efficient fused battery 
cord acts as a safety valve for your radio set; 
it protects the batteries from accidental dis- 
charge, and likewise eliminates the fire hazard 
from crossed wires. 

The Belden Fused Radio Battery Cord makes 
a neat installation by dispensing with the 
usual array of loose wires behind the set, 
and it protects tubes from burn outs. 

Ask your nearest radio dealer to- 
day for a Belden Fused Radio 
Battery Cord, sold only in the 
Belden striped orange and black 
carton. Your set is not complete 
without the protection of this 
essential battery cord. It is inex- 
pensive insurance against fire haz- 
ard and costly short circuits. 

Beiden Manufacturing Co. 
2312A So. Western Ave., Chicago, Illinois 

LOOK 
FOR THE 
STRIPED 
CARTON 

o 
o. 

ri++ 
h%% ,.,.,.., 
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The A -Battery and B -Battery fuses 
are enclosed in a neat bakelite cover that is 
easily opened to permit inspection of the fuses. 
The fuses are not interchangeable with each other, 
nor with automobile fuses, so wrong fuses cannot 
be used accidentally. New fuses can be obtained 
from your dealer. 

BBattery Fuse 

ti tr. °av a,,,,1,c;.;, ., 

Battery 
Fuse 

ABattery Fuse 

- , 

1 

Radio Battery Cord 
* Tested and approved by RADIO BROADCAST * 
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ere's sound sense 
in quiet charging- 

Clear, full volume in your reception is the only way in which 
your Rectigon "makes itself heard." All because of the wealth of 
pep it packs into your batteries. But you'll never hear a peep 
from a Rectigon, itself, while it's doing its charging job. Not a 
murmur -not a bit of fuss. It's so quiet it wouldn't disturb the 
snooze of the lightest sleeper. Rectigons are popular for home 
charging because they do away with even the slightest annoyance 
and bother. 

when you keep batteries lively with 
No acids, no chemicals -no 

moving parts - nothing 
to spill or burn. No 
muss, no worry. You'll 
have no spoiled rugs, 
no ruined clothing. 

. GThe 

Saves its cost in short order - 
Count the dollars spent 
in a few trips to the serv- 
ice station and you'll 
hotfoot it for a Rectigon, 
for the good it does your 
pocketbook as well as 
your batteries. 

Snaps on in an instant -Just 
plug into the light socket, 
snap on the terminals. 
Saves service station 
bother. Spares interrup- 
tions caused by absent 
batteries. 

Charges both "A" and "B" 
batteries -Keeps both 
packed with power. Bulb 
is used for "B" battery 
charging and it is en- 
closed, like all other 
parts, in metal, safe 
from accident. (Recti- 
gon charges automobile 
batteries, too.) 

Perfect safety for your set - 
If you tune in while 
you're charging there'll 
be no harm either to set 
or batteries. Nor will 
batteries be discharged 
if anything happens to 
the current while your 
Rectigon's attached. 

esnghouse 
Rectigon 

Batte harger 

No Storage Battery Radio 
is Complete 

Without a Rectigon 

* Tested and 

THE RECTIGON'S a superb Westing- 
house product. Things you can't see, 
like extra heavy insulation, things you can see, like the 
durably enameled case -all are of highest quality. 
Westinghouse also manufactures a complete line of radio 
instruments, and Micarta panels and tubes. 
WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 

Tune in on KDKA - KYW . R'BZ - KFKX 

approved by RADIO BROADCAST * 
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Be a Radio Expert 
Get into the great new Big -Pay In- 
dustry- Radio. If you're earning a 
penny less than $So a week, clip coupon 
now. Send for AMAZING FREE 
BOOK. Be a Radio Expert and draw 

down big money for the easiest and most fascinat- 
ing work in the world. Positions everywhere. 
Thoroughly- trained men are in big demand. 

Need for Radio Experts in every community. 
Short hours. BIG PAY. Free Book gives all 
the facts. Astonishing opportunities -thou- 
sands of them! Every day N. R. I. trained 

men are taking good places in the Radio 
field. Free book tells all about their suc- 
cess. Send for it now! 

Learn Quickly and Easily 
AT HOME 

Operates WMAQ 
"Accepted a position with 
Chicago Daily News -Station 
WMAQ My income prac- 
tically doubled, thanks to your 
fine course." 

KEITH KIMBALL, Chicago 

Radio Engineers will show you how to qualify quickly and easily 
at home for Radio's fine jobs. We guarantee to train you successfully. 

Lack of experience no drawback- common schooling all you need. Our 
tested, clear methods make it easy for you. Send coupon now for 

free proof. 

\ 

-z 

Gets Big Job 
"Just been made Sales Man- 
ager of this Radio Concern- 
a big raise in pay. Regret I 
did not take course sooner." 

R. E. JONES, Bay City 

Radio 
Needs 

Trained 
Men 

ing Book El 
Most amazing 
book on Radio 
ever written 
--full, inter- 
esting facts 
about this 
great field and 
how we pre- 
pare you and 
help you start. 
You can do what others 
have done. GET THIS 

BOOK. 

Instruments 
Given with Course 

All instruments shown here 
and many others given to 
students for practice work 

while teaming. Receiving \ sets from simplest kind 
to thousand mile receiver 

An UNEQUALLED 
OFFER. Many other 

big features for limited 
time only. 

Famous 
Training that 

"Pays for Itself" 
Spare -time earnings are easy 
in Radio. Increase your 
income almost from the 
start through practical 
knowledge we give you. This 
is the famous practical 
training that pays its own 
way. 

1 

SEND COUPON 
Send coupon to-day for spe- \these i 
cial limited offer, including all \ - - 
instruments - you'll get full 
particulars by return mail. 

National Radio 
Institute 

Dept. MUS, Washington, D. C. 

You get 
all of 

1 

OR /GINATORS Of RADIO HOMESTUDY TRAINING 

MA1L THIS NOW. 
NATIONAL RADIO INSTITUTE 

Dept. MU5 
Washington, D. C. 

Without obligating me in any way, send me your free book. "Rich 
Rewards in Radio." and all information about your practical, home- 
study Radio course. 

Name....... 

Address 

Town 
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B 1 
PERFECT VARIABLE RESISTOR 

for B- Eliminators 

Bradleyohm -E is a new 
and enlarged Bradley - 
ohm designed espe- 
cially for B- Eliminator 
Voltage Control. The 
extra long columns of 
scientifically- treated 
graphite discs insure 
perfect voltage control 
over a wide range. It 
is made in several 
ranges for various B- 
Eliminator circuits. 

PERFECT FIXED RESISTOR 

w 

/f 

Bradleyunit -A is a 
solid mólded resistor 
for radio circuits. It is 
molded and heat- treat- 
edunder high pressure, 
making it impervious 
to moisture. Thesilver- 
capped ends can be 
soldered without affect- 
ing the calibration of 
the Bradleyunit. 
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AreYou Building 
a B- Eliminator? 

JF so, follow the example of 
leading radio engineers and 

use the Bradleyohm -E and Brad - 
leyunit-A for your voltage con- 
trol. 

Most of the well-known factory 
built B -Eliminators are equip- 
ped with Bradleyohms as stand - 
ard equipment. Surely, no better 
recommendation of the relia- 
bility and stability of the Brad - 
leyohm can be asked. 

Build permanent performance 
and high efficiency into your 
B- Eliminator by asking your 
dealer for Bradleyohm -E and 
Bradleyunit -A for your circuit. 

m c4. 
278 Greenfield Ave., MILWAUKEE,WIS. 

Use 
aen-13 

Perfect Radio Devices 
9 

* Tested and approved by RADIO BROADCAST * 

Sheet Copper 
for 

Shielding 
Shielding 

Prevents aerial radia- 
tion and feedback. 

Insulates against in- 
terference from adjoin- 
ing circuits. 

Improves efficiency, 
selectivity and tone 
quality. 

USE SHEET COPPER 
because it combines low 
resistance with easy work- 
ing qualities. 

COPPER BRASS 
RESEARCH ASSOCIATION 
25 Broadway - New York 

FROST-RADIO 
Super Variable Resistance 

A new non-inductive, non -wear- i 
llctt 
i 

ing high resistance unit for con - qr` 
trolling volume. tone. regener- 5' 
atioli, grid bias, ete. Smooth 
working and noiseless. Does not / 
vary, even after long use. Tyne 
880 (2 terminals) is supplied 
In 50.000. 100.000, 200,000 

(1 

and 500.000 ohm sizes; Typo I 
890 (3 terminals) in 400. 
2000, 50.000, 10,000. 200,- 
000 and 500,000 ohms. Both 
types, $1 .26 each. Type 90 

HERBERT H. FROST, Inc. . 
160 N. LaSalle St., Chicago New York City Los Angeles 



RADIO BROADCAST ADVER'T'ISE R 

RAULAND "SOVEREIGN" 
(7 -tube) 

Blended Walnut Finish Base 
Cabinet- Blended Walnut Brown Crackle 

Parchment Finish on Gold Background 
Embossed Floral Decorations 

List Price -$435.00 

RAULAND "LORRAINE" 
(7 -tube) 

Blended Walnut Finish 
List Price- $335.00 

Blended Green Crackle Lacquer Finish 
List Price -$335.00 

419 

"Something better" in radio reception- 
RAULAND RECEIVERS 
You know what to expect when a group of competent radio engineers, backed by 
a manufacturing organization of known ability, sets out with sincere purpose to 
produce .the finest receiving sets it is possible to make. 

Yolk don't have to imagine the result; you can see it and hear it- Rauland Re- 
cyivers. 

It is natural that Rauland Receivers excel in natural purity of tone. Built into 
them is that quality which already has made the name All -American a standard 
of perfection in those radio products which have most to do with good tone re- 
production. 

Ask your radio dealer about Rauland Receivers; and write for handsome de- 
scription booklet -"Something better in Radio Reception- Rauland Receivers." 

Wide -awake merchants will recognize in this line just the opportunity they have been 
seeking; to help make their own business better, as well as bigger. We'd be glad 
to hear from such concerns - those interested in "Radio for the years to come." 

ALL -AMERICAN RADIO CORPORATION 
4211 Belmont Avenue > CHICAGO 

ALL-AMERICAN MODEL R Hi-Boy 
(5 -tube) 

Two -Tone Walnut Finish 
List Price- $115.00 

ALL -AMERICAN MODEL R CABINET 
I5 -tube) 

Blended Walnut Finish 
List Price -$80.00 

Blended Green Crackle Lacquer Finish 
List Príce -$85.00 

ALL-AMERICAN MODEL R COMPARTMENT CABINET 
(5 -tube) 

Two -Tone Walnut Finish 
List Price -$90.00 

* Tested and approved by RADIO BROADCAST * 

RAULAND "FORTE" 
(7 -tube) 

Blended Walnut Finish 
List Price -$210.00 

ALL -AMERICAN CONSTANT -B 
Battery Eliminator 

Has Tap for Power Tube 
List Price-$37.50 

(Complete with Raytheon Tube) 

ALL -AMERICAN REPRODUCER 
Combines Cone and Sounding Chamber 

Walnut Finish 
List Price -$25.00 

RAULAND "DUET" 
(6-tube) 

Blended Walnut Finish 
List Price- $115.00 

Blended Chinese Red Lacquer Finish 
List Price- $120.00 

RAULAND "SEXTET" 
(6 -tube) 

Blended Walnut Finish 
List Price -$175.00 
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Vibrationless, 
Uniform, 
and Good 

e.411 Types 
e.4t Public Demand Prices 

SX 201 A $2.00 
SX 199 2.25 
SV 199 small 2.25 
SV 199 large 2.25 
SX 112 5.00 
SX 120 2.50 
SX HiMu 3.00 
SUPERTHEON Half 4.00 
SUPERTHEON Full 5.00 

In Canada slightly higher. 

PERSN.tpV 

SUP úIT`,' 

All tubes look alike more 
or less -they are easily 
disqualified in handling. 

You are told "this" is 

better or "that" is better 
-Perhaps it is true -Per- 
haps not. 

Supertrons 
are different 

You see a re- inforced in- 
terior construction. 

You see the most expen- 
sive and best material - 
Isolantite. 

You see DEFINITE 
QUALITY. 

You are told SUPERTRON 
is the best -it's truth -It's 
Visible Truth. 

Guaranteed by Serial Number. 

SUPERTRON MFG. CO., Inc. 
Hoboken, New Jersey 

Branch Office -30 N. Dearborn St., Chicago 
Export Dept. -22o Broadway, New York City 

S U PE ll'R II'R ® NI 

(The `3`oremost7ndependent(7lcbe7n c4mcrica 

* 'Tested and approved by RADIO BROADCAST lit 
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. Originators and 
World's Largest Manufacturers of 

Self Fluxing Solder 

YOUR DEALER 
CAN SUPPLY YOU 

a1114 
ti THE PERFECT GRID LEAK ; 

Provides a noiseless range ti { :\\ of grid leak resistance from . 
% to 10 megohms. Assures 

% 1Q - -- most effective grid ti ¡ ü 1 leak resistance . 
- '. . rh valuefor all tubes. Di 

i` Small grid conden- 
: dîf s :u.illlvi;yisycrr 

arate. Metal parts % 

tiI 
nickel plated. One ti 

ti * hole mounting. % 

'" Cra 
% % 

% Electric Controlling Apparatus % 
ti2 78 Greenfield Avenue Milwaukee. Wia. I 
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THE NEW SHIELDED HAMMARLUND- ROBERTS H i -Q 

"How to Build It" 
Book 

Complete tnstructicns for as- 
sembling, wiring, and operating 
the Hammarlund- Roberts Hi -Q 
Receiver. Prepared under the 
direction of the Engineer -de- 
signers. 

25c 

{ `utIW1V11tlV 
JJJ(ffl1fl1'' 

Automatic Variable Coup- 
ling -same control operates tun- 
ing condenser and primary coil 
coupling simultaneously, gives 
maximum and equal amplification 
and selectivity over entire tun- 
ing range. 

Stage Shielding - prevents 
coupling between stages, pre- 
venting oscillations and increas- 
ing selectivity. Clarifies recep- 
tion. 

Different and Finer Results from 
Different, F En, , 

COHE 
new Hammarlund- Roberts Hi -Q is an entirely modern radio receiver, 

incorporating the latest approved features. The most important of these 
include dual tuning, stage shielding, automatic coupling variation, high detec- 
tion efficiency, a high power output and that it is non -oscillating. 

Tried and proven fundamentals have been adhered to; but they are applied in new 
and different ways that produce greater selectivity, clearer tone, simpler tuning. 
This new Hammarlund- Roberts is the united achievement of ten of the leading 
radio engineers in the country; all concentrating on producing the most ad- 
vanced and efficient receiver -regardless of cost. 

You Can Build the Hammarlund- Roberts Yourself 
Anyone can build the Hammarlund- Roberts Hi -Q. All the research, the selection of parts, the 
exact placing of units, has been worked out in advance for you. And you have a receiver that 
will equal an eight -tube set -simplicity of design and operation hitherto unthought of -all at 
less than half the price you would pay for a factory made set of anywhere near equal efficiency. 

HAMMARLUND-ROBERTS 

Parts Complete $62.85 
(except Cabinet) 

1182 -A Broadway, New York 

,IT ätIÙíid, 
fi 

Hi -Q Foundation Unit 
Includes drilled and engraved Bakelite panel, drilled 
Bakelite sub panel, two completeshields, hardware, 
wire, nuts and screws ,610.50 

*High ratio of reactance to resistance. 
High ratio -Great selectivity -Loud signals. 

Associate Manufacturers 
CARIER RADIO CO 
MARTIN COPELAND CO. 
RADIALL COMPANY 
SAMSON ELECTRIC CO 
SANGAMO ELECTRIC CO 

BENJAMIN ELECTRIC MPG CO. 
EWA' MANUFACTURING C.O. 

HAMM IRLUND MPG COMPANY 
INTERNATIONAL RESISTANCE CO_ 
WESTINGHOUSE MICARTA 

CMJV. TVMV7 Aii/..T.,jV.`/1+.1-1OMIV.1+i ii e.rgaiVCV.M45, 
* Tested and approved by RADIO BROADCAST * 
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in the 

OAENA 
Mica Condensers 

Stromberg- Carlson 
RECEIVER 

RADIO enthusiasts sat up and listened when the 
opportunity came to hear the Stromberg- Carlson 
receiver. That firm's name means quality. 

Their set won a leading place immediately in a market 
that seemed overcrowded with good makes. No claims 
are made of revolutionary ideas in new circuits, but 
every part is made with scientific precision. 

Sangamo Mica Condensers are used in the Str4m- 
berg- Carlson because they are permanently accurate. 
Sangamo condensers are solidly molded in bakelite. 
All edges are sealed tight; no moisture can creep in to 
change the capacity. Their accuracy is guaranteed to 
be within Io per cent. and to remain unchanged. Dis- 
tinctive in appearance, too; completely enclosed in 
velvet- smooth brown bakelite; all corners rounded to 
prevent chipping; reinforcing ribs for mechanical 
strength. 

Experiment with "world- beater" circuits if you will 
-but remember that accurate Sangamo Mica Con- 
densers will improve the tone and range of any set. 
You can fit your set exactly -there are 34 capacities 
to choose from. 

Tried SANGAMO * SANGAMO 
Accurate 

BYPASS CONDENSERS? Radio Parts 

They stand the surges without breaking down. 

Sangamo Electric Company 
Springfield, Illinois 

RADIO DIVISION, 50 Church Street, New York 

SALES OFFICES-PR! NCI PAL CITIES 
For Canada--- Sangatno Electric Co. of Canada, Ltd., Toronto. 

For Europe-British Sangamo Co., Ponders End, Middlesex, Eng. 
For Far East -Ashida Engineering Co., Osaka, Japan. 

Steady, unfailing 
power means 

constant, enjoyable 
entertainment 

New "A" Power Unit for better radio service. 
A regular charger or trickle charger combined. 

That's the purpose of the 
new Universal "A" Power 
unit -to give the broadcast 
listener a source of filament 
current that is thoroughly 
dependable and constant. 

Encased in a handsome 
aluminum cabinet is a spe- 
cial bulb -type charger of new 
design that is converted to a 
trickle charger at the flip of a 
switch. Will charge the glass - 
case battery (part of the unit) 
at either trickle rate or the 
maximum 2 ampere rate at 
the option of the operator. 

The entire Universal "A" 
Power unit is compact, ef- 
ficient and practical besides 
being a handsome addition 
to any radio set. 

Made to uphold Universal 
traditions, Universal Radio 
Batteries (specifically de- 
signed for Radio use) will 
satisfy the most critical radio 
fan's demands for depend- 
able, long -lived batteries of 
correct design. 

FREE Battery Guide -cov- 
ers auto, farm light and radio 
batteries completely. Made 
a big hit when broadcasted 
recently. Send for a copy. 

Radio standard battery, 
built specially for radio 
use, with extra heavy 
plates. 

: . `_, 
y ` st. 

, -~..!wi 

A 43 volt Universal "B" 
Battery. Assures con- 
stant voltage and clear- 
est possible reception. 

* 
UNIVERSAL BATTERY COMPANY 

3449 South La Salle St., Chicago 
Batteries for every Purse and Purpose 

AUTOMOBILE RADIO FARM LIGHT 
Parts for all makes of batteries 

SHOP EQUIPMENT 

UNIVERSAL 
ATT]ERIES 

* Tested and approved by RADIO BROADCAST * 
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RADIO SHOWS 

AMSCO 
FOR EXCELLENCE 

ENGINF.F,RING 
ACHIEVEMENTS 

1926-1927 

NEW AMSCO CONDENSERS Allocating by Meters or Kilocycles 

METALOID GRID GATES AND RESISTORS Stable and silent 

AMSCO FILATROLS 

TOM THUMB RHEOSTATS 

AMSCO FLOATING SOCKETS 

The Perfected Automatic Rheostats 

The midgets for giant performance 

Positively non- microphonic at last 

For Details See Following Pages 

* Tested and approved by RADIO BROADCAST * 

4,53 
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AMSCO ALLOCATING 
CONDENSERS are made in 
all styles -straight frequency line, 
straight tuning line, and straight 
capacity line. They allocate or "spread" 
the stations with engineering precision, 
according to kilocycles, meters or 
capacity variations. 

-. 

ANISCO ALLOCATING 
CONDENSERS of all types 
may be obtained single, siamese, or in 
gangs matched within less than 1%. 

Their unfailing uniformity makespac- 
trcal the hitherto theoretical ideal of 
single control in radio receivers. 

Construction guaranteed mechanically 
and electrically perfect. They're i4MVISC,O! 

* Tested and approved by RADIO BROADCAST * 
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AMSCO M ETALO I D 
Grid Gates and Resistors are 
entirely unique, making possible un- 
varying electrical characteristics even 
under excessive overload. 
A stable colloidal metal fused into glass 
at high temperature is the Amsco resis- 
tance element. Colloidal-not crystalline 
-means silent operation 1 Investigate! 

AMSCO Resistive Coupling 
Amplifier. With AMSCO Metaloid Re- 
sistors, this unit perfects the resistive coupled 
audio circuit. It improves upon all previous 
designs in the arrangement of the binding 
posts, in that the couplers may be lined up 
with the sockets, rather than between them. 

Marvels of compactness - they eliminate the 
need for leads -and cut three full inches from 
the average panel. AMSCO in excellence! 

* Tested and approved by RADIO BROADCAST * 



436 EXHIBITOR ME*I'6ROttpt0t9II N RADIO SHOWS 
.- 

ASCO 
FOR EXCELLENCE 

FILATROL 
AMSCO again leads the way 
toward elimination of con- 
trols. The AMSCO Filatrol 
is an automatic filament con- 
trol that really takes the place 
of manually adjusted rheo- 
stats in the average circuit. 
Its unique design, a depar- 
ture from conventional form, 
gives unfailing efficiency, 
and unmatched compactness. 

Guaranteed for the lifetime 
of any receiving set. 

Exhibitors, Third Annual Radio 
World's Fair, New Madison 
Square Garden, New York, 
September 13th to 78th, inclusive. 

FLOATING 
SOCKET 

Rugged and substantial, this 
socket is yet extraordinarily 
tiny- and "it floats! " All 
types of tubes fit with theclick 
that accompanies positive 
wipe contact. The tubes al- 
most literally float on air, 
practically isolated from the 
hase or panel. Microphonic 
noises, mechanical feed back 
and audio vibration are ef- 
fectively eliminated. An im- 
perative choice for the sen- 
sitive set - or the set with 
built -in loud speaker. 

AMSCO PRODUCTS, Inc. 
Broome & Lafayette Sts., N.Y.C. 

All AMSCO Parts are manufac- 
tured i n accordance tuith Standards 
of the Radio Mfrs. Association, Inc. 

TOM THUMB 
RHEOSTAT 

A true midget for saving 
space front and back of the 
panel. No less effective be- 
cause of its compactness -it 
has the normal amount of 
resistance, the normal elec- 
trical contacts. It is simply 
that needless bulk is elimi- 
nated by AMSCO design. Air 
cooled construction -Bake- 
lite base and knob with in- 
dicator arrow. Sold under 
the usual AMSCO guarantee. 

* Tested and approved by RADIO BROADCAST * 

Exhibitors, Fifth Annual Chicago 
Radio Show, Coliseum, Chicago, 
October i ith to 17th inclusive. 
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The New Balkite Charger 
MODEL J. Has two charging rates. A 
low trickle charge rate and a high rate 
for rapid charging. Can thus be used 
either as a trickle or as a high rate 
charger. Noiseless. Large water capac- 
ity. Rates: with 6 -volt battery, 2.5 
and .5 amperes: with 4 -volt battery, .8 
and .2 amperes. Special model for 25- 
40 cycles. Price $19.50. West of Rock- 
ies $20. 

Balkite Trickle Charger 
MODEL K. With 6 -volt "A" batteries 
can be left on continuous or trickle 
charge thus automatically keeping the 
battery at full power. With 4 -volt bat- 
teries can be used as an intermittent 
charger. Or as a trickle charger if a re- 
sistance is added. Charging rate about 
.5 amperes. Over 200,000 in use. Price 
$10. West of Rockies $10.50. 

A New Balkite "B" at $27.50 
Balkite "B" eliminates "B" batteries 
and supplies "B" current from the 
light socket. Noiseless. Permanent. 
Employs no tubes and requires no re- 
placements. Three new models. Balkite 

B " -W at $27.50 for sets of 5 tubes 
or less requiring 67 to 90 volts. Balkite 
"B " -X for sets of 8 tubes or less; ca- 
pacity 30 milliamperes at 135 volts - 
$42. Balkite "B " -Y, for any radio set; 
capacity 40 milliamperes at 150 volts 
-$69. 

Balkite Combination 
When connected to your "A" battery 
supplies automatic power to both "A" 
and "B" circuits. Controlled by the fila- 
ment switch on your set. Entirely au- 
tomatic in operation. Can be put either 
near the set or in a remote location. 
Will serve any set now using either 4 
or 6 -volt "A" batteries and requiring 
not more than 30 milliamperes at 135 
volts of "B" current- practically all 
sets of up to 8 tubes. Price $59.50. 
All Balkite Radio Power units operate 
from 110-120 volt AC current with 
models for both 60 and 50 cycles. Prices 
are higher in Canada. 

Operate your 
radio set from the 

light socket 
Either with a Balkite Charier 

and Balkite ̀ B' or with the new Balkite 
Combination Radio Power Unit. 

The most convenient way of operating your radio 
set is from the light socket. Now you can do it 
merely by adding the new Balkite Combination 
or Balkite `B" and a Balkite Charger. Either way 
will give you full silent power for both circuits 
from the light socket. 

All Balkite Radio Power Units are permanent 
pieces of equipment. They use no tubes. They 
have nothing to wear out or require replace- 
ment. They are noiseless. They do not hum. 
They always give just the power needed by the 
set because they do not run down or run low. 
Other than a slight consumption of household 
current their first cost is their last. With sets of 
high current requirements they effect a decided 
saving. 

Operate your set with Balkite Light Socket 
Power. Over 600,000 receivers - one of every 
ten -are already Balkite equipped. Equip yours 
with Balkite and convert it into a light socket 
set. Know the pleasure and satisfaction of own - 
ing a set always ready to operate at its best. 

FAN TEFL 

. 

Radio Power Units 
Manufactured by FASTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS 

* Tested and approved by RADIO BROADCAST * 
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Vol. IX, No. 6 

BEHIND EDITORIAL SCENES 
NOT only is this issue, the Metropolitan Shows Number 

of RADIO BROADCAST, by far the largest in point of edi- 
torial content, but it is certainly the most interesting we have 
presented our readers in many months. Although a special 
effort has been made to present in advance of the radio shows 
as much information as possible about what the visitor will 
see there and a special section of the magazine has been devoted 
to the radio shows, no change whatever has been made in the 
usual number of pages and quality of the regular section of the 
magazine. . . . Everyone, whether he knows anything about 
radio technically, or not, should find French Strother's article 
"Is There a Monopoly in Radio ?" of deep interest. Mr. 
Strother, an associate editor and special writer on the staff of 
World's Work, is nationally known as one of the ablest special 
writers in the country. We believe that his series of three 
articles on the radio industry, of which this is the first, will be 
read with wide and deep interest. 

THERE are four articles in this issue of great value to the 
home set builder. The first is a description by Zeh Bouck 

of a five -tube tuned r. f. set using the King Equamatic system. 
The second is constructional data on a fine power supply device, 
prepared by B. F. Roland, which furnishes A, B, and C poten- 
tials to the radio receiver. Many constructors have long 
awaited a dependable unit and we have no hesitation in saying 
that this will satisfy their requirements. McMurdo Silver's 
description of the construction and assembly of a six -tube 
completely shielded receiver provides the home builder with a 

set embodying all the latest and approved constructional ideas. 
And another of Keith Henney's articles on vacuum tubes ap- 
pears on page 499. This series of tube articles have attracted 
more attention than almost any of the strictly technical articles 
ever printed in RADIO BROADCAST. 

NOW for the November RADIO BROADCAST. The second of 
French Strother's articles on the radio industry will ap- 

pear. Our feature constructional article will tell how to build 
the RADIO BROADCAST Lab. receiver, which many of our 
readers have awaited eagerly. George J. Eltz, Jr. has written 
an extremely interesting description of a short -wave super- 
heterodyne which works on a small loop extremely well. The 
short -wave "super" is something the amateur has been at- 
tempting to perfect for a long time. This model is not hard to 
build and should attract wide attention. In addition to these 
articles of special interest there will be an interesting story 
by Senatore Marconi and a bookful of other articles which 
have made so many readers of RADIO BROADCAST say they 
would never miss a copy. 
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CLEAR at a whisper.... 

CLEAR at the volume 
of a brass band.... 

RCA Loudspeaker 102 adds a Power 
unit to the Model 100. Plugged in 
on the house current, it has power 
to deliver almost any volume of 
tone -clear and undistorted. (For 
use on 50 to 60 cycle, 110 volt A. C. 
lighting circuit.) $140 

-__ 

RCA Loudspeaker100gives clear, 
mellow, undistorted tone up to 
any volume your set can give it. 
It is really the only loudspeaker 
to buy when you use the power 
cubes $35 

RE LI 
T URN it low -use the great power as 

a reserve to get the climax of a song 

without a crash. Turn it higher -let the 
dance music sound out clearly above the 

talk and the shuffling of feet. Or use it 

in a great hall -and get the actual volume 

of a great orchestra. Every instrument is 

real ! With RCA Loudspeaker 104 -get 
natural tone and natural volume. 

RCA Loudspeaker 104 is not 
only a power loudspeaker, 
but eliminates the "B" batter- 
ies of most sets. With RCA 
Radiola 25 or 28, it can be 
adapted to eliminate all bat- 
teries. It operates on the 50 
to 60 cycle, 110 volt A. C. 
lighting circuit . . . . $275 

RCA Loudspeaker 
M A D E BY T H E M A K E R S O F T H E R A D I O L A 

C O Ij.P O RAT I O N O F A M E tt,.I C A NEW YOP.K CHICAGO SAN PItANCIS CO 

* Tested and approved by RADIO BROADCAST * 
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No Filament to Burn Out 
All the Majestic "K" Current Supply units are 
manufactured complete in our factory and are 
equipped with the famous Raytheon Tube. (En- 
dorsed by numerous radio engineers and editors) 
which is a non -filament tube with full wave rec- 
tification, no acids or back surge. Tests of the 
Majestic "B" on the Oscillograph demonstrate 
that all A -C hum is entirely eliminated. 

Majestic Standard -B Current Supply 
Especially adapted for sets having not more 
than seven 201 -A tubes, or six 201 -A plus one 
135 -150 volt power tube. Popularly priced for the 
average set. Improves tone -- betters reception, 

Price $32 50 
West of Rocky tilts. 3500 

Majestic Super -B Current Supply 
Capacity 1 to 12 tubes, including the use of 135- 
150 volt power tubes. Complete with switch to 
control current from light socket. 

Price $35 00 
West of Rocky Mts. 37 50 

Majestic Master -B Current Supply 
Particularly adapted for Radiola 25, 28, and 30 
and super heterodynes. Will operate all power 
tubes, also the new super power tube UX -171 
(ISO volts.) Unequalled for sets having a very 
heavy current draw. Rating about 60 mils at 
150 volts. 

Price $42 50 
West of Rocky Mts. 45 00 

Constant Dependable B Power 

Direct fromYour light Socket 

isNowa Reality in MajesticUnits 

Give that set of yours the power it needs -power for any 
variation in tone. Then you'll have a new appreciation of 
radio. You will have one delightful program after another 
-summer evenings- winter evenings All The Time! 

That's when your set is equipped with Majestic "B" Cur- 
rent Supply. Your set seems Alive with marvelous energy. 
You sense a new joy in radio. 

Reliable, unvarying power at an average cost of about one - 
tenth cent an hour. Economical, Powerful -Lasts as long 
as any Receiver. Fully guaranteed. 

Majestk ' ) i rturrent Supj 
delivers pure direct current -From your light socket 

You at last forget its mechanics, for a simple switch releases 
all the power you need for any program. Power- clean- 
constant -abundant! Power that instantly responds to high 
soprano, and as easily brings you the full resonance of an 
orchestration! They attach direct to your light socket sav- 
ing you constant bother and attention. 

Their low purchase cost and the savings they bring to you 
make them an investment that soon is repaid. Don't de- 
lay -see your dealer at once or write for free literature. 

DEALERS: If you are not yet equipped to get your share 
of the Majestic business, see your jobber or write direct 
giving us his name. 

New York Show, Booth 10, Section B 

Chicago Show, Booth 6, Section F 

GRIGSBY -GRUNOW -HINDS CO. 
4570 Armitage Avenue 

* Tested and approved by RADIO BRoAncAsT * 
Chicago, Ill. 
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Standard on 

Amplifying transformers. 
Impedance amplifiers. 
B- eliminator transformers. 
Power amplifiers. 

Transmission equipment. 

iÔJRDAROf4 the finest 

MUSICAL PERFORMANCE! rN 

PerlesziN 

erald áñd 
manyothers 

G)ollow the lead ofthe leaders - 
Build or replace with 

THORDAR s ON S 

AT E R painstaking research, 
seeking the ultimate in mu- 

sical performance these receiving 
set manufacturers have all chosen 
Thordarson amplifying transformers 
as the finest to be had. 

cd 

AMPLI FYI N G SAW 
e8. TRANSFORMERS 
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Standard on 
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`Iransformcrs by `thordarson 

IJIORDARS ON 

`tTansf ormers by `Ihordarson 

Neutowouna, 
REG. U.S PAT. OFF. 

The 1927 Super -Power Neutro- 
wound is a six -tube tuned radio 
frequency receiver of unusual 
tone quality and distant station 
getting ability. It is metal 
shielded, employs three stages 
of audio frequency amplification, 
and is equipped with straight -line 
frequency variable condensers. 

the moi n es t 

ZENITH is the ideal of the mas- 
ter craftsman. Zenith is satisfied 
only with tone quality of the 
finest artistic values -with cabi- 
net work of the really beautiful 
-with performance unexcelled. 

S2ÁRTOM RADIO 
THE PATHFINDER OFTHEAIR 

The Sparton is a perfectly bal- 
anced five -tube tuned Radio Fre- 
quency circuit, producing clear, 
powerful volume with a positive 
realization of that rare and much 
sought combination -Selectivity 
with long range. 

Overtone Radio 
Beautiful tone in radio depends 
upon a true reproduction of the 
overtones. In the Pfanstiehl the 
delicate stream of radio energy, 
while being highly amplified, 
flows unhampered through the 
set. 

`transfos mers by Thordarson 

Transformers by Thordarson 

J 

e 7 
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BEAR CAT 
T H E D R Y T U M E S U C C E S S 

All models are completely 
shielded Can be operated with 
either dry or wet tubes. 8 tube 
models -2 controls -auto trans- 
former radio frequency -for loop 
operation. 5 tube models 3 con- 
trols. Pleasing in appearance and 
performance. 

"The Royalty of Radio." All 
Kennedy models are outstanding 
for excellency of reproduction, 
for the sturdy workmanship of 
their construction and for the 
high degree of precision of the 
component parts. 

the ci n es t 

Transformers by Thordarson 

Transformers by Thurdarsun 

Transformns by Thordarson 

AMPLI FYI N G 

The Mu -Rad "Super Six" is a 
single dial receiver. Each set is 
individually calibrated in wave- 
lengths. Reproduces voice and 
music with great realism. De- 
signed to take the U.X. 112 power 
tube on last stage. 

Aladdin 
Eight tubes, dry battery operated; 
loop antenna; beautiful solid ma- 
hogany and walnut cabinets in 
console and table models; simple 
two dial control; wonderful tone 
quality; excellent distance range 
and selectivity. 

,N,peY TRANSFORMERS 
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Ozarka uses only Thordarson 
transformers. Four years' experi- 
ence has proven that they have 
no equal for clarity of tone in 
consistent reproduction. This is 
just as true of music as it is of 
voice reproduction. 

Transformer by Thordarson 

Deresnadyne 
Combines the four radio essen- 
tials: tone quality, selectivity, 
volume, and distance. Operates 
from the light socket -no worry 
about failing batteries. All 
Deresnadyne models are hand- 
some pieces of furniture. 

Transformers by Thordarson 

F?A dici dyNE 
The new Super Radiodyne in- 
corporates 9 tubes with five stages 
tuned radio frequency. The se- 
lectivity and ease of control make 
operation of this receiver a pleas- 
ure. Nothing has been spared 
to give the finest tone quality 
obtainable. 

v 
Transformers by Thordarson 

The Valleytone No. 52, 5 tube, 
tuned R. F. receiver is the first 
set to employ the potential balance 
method of suppressing oscillation 
-a new improvement in radio 
which is exclusive with the 
Valleytone. 

Transformers by Thordarson 

( AMP ICI FYI N G ,wpm TRANSFORMERS 
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The newest and latest Howard - 
a completcly shielded instrument, 
entirely LOOP OPERATED 
(seven tubes). Made to use No. 
171 power tube in last stage if 
desired. Each element is individ- 
ually shielded in heavy gauge 
brass. 

The Murdock is a licensed Neu - 
trodyne receiver made by one of 
the pioneers in the radio industry. 
In reproduction cf broadcast 
programs it is a real musical in- 
strument. Non - radiating and 
selective with good volume. 

R.ADIO SHOW..S 465 
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T1Q1PA19N the ci n es t 

Transformers by Thordarson 

Transformers by Thordarson 

Transformers by Thordarson 

Transformers by Thordarson 

Hartman 
The Hartman Single -six "Synton- 
ized" receiver provides a perfect 
unison of operation between all 
the elements of the receiver. 
Single control, six tubes. Non - 
oscillating regardless of antenna 
length. Receiver unit inter- 
changeable in all cabinets. 

`AMPLIFYING SVeVelt 

ARGUS 
POWER RADIO 
Power operated receivers have 
come into their own. The new 
Argus is a complete self contained 
batteryless receiver taking its 
power from the light circuit. 
This selective receiver is acoustic- 
ally perfect. 

TRANSFORMERS 
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THoRDARsoN 

Transformers by Thordarson 

Transformers by Thordarson 

A UDIOL 
In the 1927 Audiola models, in- 
cluding the Baby Grand, musical 
performance is an outstanding 
feature. Push -pull amplification 
is used in all the six tube models, 
insuring natural crystal clear re- 
ception with ample volume. 

R A D I O 

J 
Both in the appearance and per- 
formance of the Buckingham there 
is an air of distinction in this re- 
ceiver that puts it in a class by 
itself. 
Unrivaled in tonal reproduction. 

the 'Finest 

Eagle 
The king of birds is famed for 
his sharpness of vision. The 
Eagle Neutrodyne, with equal 
clear cut definition in selectivity 
and tone, chooses its programs at 
will. 

Radio Master 
Radio Master five tube tuned 
radio frequency receiver installed 
in convenient and attractive wal- 
nut console. Set installed in pull- 
out frame. Complete with horn 
but less accessories. Two dial 
control. 

Transformers by Thordarson 

AMPLI FY1 N G TRANSFORMERS 
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Standard on ÏO1DAON 

PERLESZ 
A masterpiece of fine workman- 
ship This perfectly balanced, 
single control, 7 tube receiver 
incorporates 3 stages tuned radio 
frequency and 3 of audio. Com- 
bines selectivity and simplicity 
of tuning with unusually faith- 
ful reproduction. 

SIGNOLeAr 
The Signola is a six tube tuned 
radio frequency set with but one 
control. No extra verniers or 
ticklers In tonal reproduction 
the Signola is supreme, bringing 
out the full timbre of each in- 
strument. 

Transformers by Thordarson 

Transformas by Thordarson 

41 

the cinest 

Transformers by Thordarson 

Transformers by Thordarson 

M o H WK 
This 6 tube portable has remark- 
able range and tone quality En- 
tirely self contained 3 stages ra- 
dio frequency and 2 of audio 
Loop telescopes in lid of carrying 
case. 

" The Rea / Fam Famil y t " 

fRALDYNE 
TRA DE MARK 

BRENARD MFG. CO. 
IOWA CITY, IA, 

The Heraldyne Receiver is a five 
tube tuned radio frequency Set 
using but two stages of Audio 
Amplification, which with the use 
of the Thordarson Transformers 
gives wonderful volume and un- 
excelled tone quality. 

n AMPLIYING TRANS FORM,EIS . 

t) 
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7Standard on TIQJPAEQN the `'i n es t 

Ihr i72 
MUSICAL PERFORMANCE! 

R -200 
Amplifying Transformer 

A large, quality transformer 
with unusually faithful repro- 
ductive powers and a wide 
range of amplification from 3o 

cycles past upper limits of 
audibility. Ideally adapted 
for use with cone type speak- 
ers. Coil vacuum impregnated. 

Price $8.00 

Standard Amplifying 
Transformer 

An excellent transformer that 
will satisfy the musical require- 
ments of the average ear. This 
transformer is furnished in two 
types with the binding posts 
extending through the top 
for base -board mounting, or 
through the bottom for sub - 
panel wiring. 

2 to I ratio 
31 to ratio 
6 to I ratio 

$5.00 
4.00 
4.50 

Autoformer Impedance 
Amplifier 

An impedance with a step -up 
ratio. Amplifies every note in 
the musical scale with equal 
volume increase. Ideal for 
bass note reproduction. Com- 
bines the straight line amplifi- 

cation of the impedance with 
the amplification increase of 
the transformer. Price $5.00 

KLIiDD suPER AMPLIFYING TRANSFORMERs 
THORDARSON ELECTRIC MANUFACTURING CO. 

Transformer Specialists Since 1895 
WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 

'Iluron and Kingsbury Streets -- Chicago,lll. U.S.A. 

B- Eliminator Transformers 

Convert the house lighting 
current into proper values to 
supply B- voltages for receiving 
sets. Conservatively rated, 
will not heat up even in con- 
tinuous service. Absolutely 
silent in operation. Will sup- 
ply voltages up to 200 at 3o 

milliamperes drain. Six foot 
cord and separable plug with 
each transformer. Price $7.00 

Choke Coil 

This choke coil is designed for 
filter circuits of B-eliminatc rs 
and power amplifiers. Will 
carry 7o milliamperes. D. C. 
resistance 28o ohms. 

Price $5.00 

Power Amplifier Supply 
Transformer 

Supplies necessary current for 
both filament and plate of the 
power tube U. X. 210. In 
addition an amplifier built 
with this transformer 
supplies B- voltage for the 
entire receiver. Conser- 
vatively rated. Will not 
heat up. Six foot cord 
for attachment to the 
light socket with each 
transformer i i o V. Pri- 
mary 6o cycles 

Price $12.00 

AGADOF 
Perles= N Srtg 
`q_A áñd 

many Others 

Standard 
Gxon the 

e inest 
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Truphonic Power Amplifier 
as the name implies -True Music 

Improved Amplification and Increased Power 

THE most important part of a radio set is the amplification. 
With the phones on the detector, you get real music. 

Step to the last stage. You get a muffled roar for applause. 
The announcer ceases to be clear and understandable. 

Attach the Truphonic Amplifier and all this is changed. The 
same clarity of the detector tube is preserved. You'll be sur- 
prised with what you were satisfied with before. 

Just try the complete Truphonic Amplifier on any set. Clip 
the cables to the regular set batteries; shift tubes; plug in 
adapter and speaker. You'll never take it off. 

One extra tube is all you need. If you like, you can use a 
power tube. Connections are provided. Also, the amplifier in- 
cludes an output unit for the protection of your speaker. This 
choke and condenser output unit is recommended by the R. C. A. 
and others when power tubes are used. You get clearer tone, 
greater power capacity, and there is no danger of burning out or 
demagnetizing your speaker. 

This Truphonic system is being adopted by many of the higher 
quality set manufacturers. Their endorsements after the most 
complete laboratory and practical tests are most wholehearted. 

Truphonic amplification so operates as not to absorb weak sig- 
nals as do heavy audio transformers and impedances. Its am- 
plification is over double that of re- 
sistance coupling, with no extra bat- 
teries. 

Truphonic amplification is a new 
system, developed by Mr. H. P. Donle. 
A balanced combination of transformer 
and impedance action, simultaneously 
transmitting energy by electromagnetic 
and electrostatic action exactly co- 
ordinates with the characteristics of 
standard tubes. 

Engineers marvel that this compact 
device maintains such quality and 
seems impossible to overload. 

In addition to the complete amplifier 
ready to attach to a set, individual 
couplers in separate iron clad cases are 
supplied stage by stage. The output 
unit is also mounted in an identical 
case. These units have a bracket ar- 
rangement that allows the case to be 
mounted in various positions. This, to- 

gether with their compactness, makes it possible for service men 
to install them permanently in any set. Leads are attached for 
the convenience of the set builder. Every requirement of set 
design is fully met. 

The greatest boon to the set constructor is the Truphonic Cata- 
comb Assembly. A lacquered steel catacomb, containing three 
(3) Truphonic couplers and an output unit, is covered by a 
moulded socket panel of special construction containing six (6) 
or seven (7) sockets. This socket panel has unique contacts, one 
piece of metal for all common filament contacts, and continuous 
metal from plate and grid terminals to connected apparatus. 
This simplifies construction, and eliminates possible future trouble 
which can come from each additional soldered joint. 

Hear Truphonic now! You will want it for your present set, 
and for all future sets you buy or build. 

Complete Truphonic Amplifier -No. 304 $20.00 
Ready to attach to set 

Truphonic Catacomb Assembly 20 00 
No. 306 with six sockets 
No. 307 with seven sockets 

Truphonic Couplers -Individual -No. 301 5.00 per stage 
Truphonic Output Unit -No. 300 5.00 

Na -Aid Localized Control Tuning Unit 
provides simple one -hand tuning without 
the complications of single control. 
Double, No. 2172 . . . . $ 8.00 
Double, with Tickler Controls 

No. 2170 10 00 
Triple, No. 2173 . . 10.00 
Quadruple, No. 2174 . 15.00 

ALDEN MANUFACTURING CO. 
Department B -18, Springfield, Mass. 

Send me complete information concerning the 
Na -Ald Truphonic Power Amplifier and the Na- 
Ald Localized Control Tuning Unit. 

Naine. 

Surrt . .. ............................... 
City. State 

Dealer's Name 

NA-AL 
* Tested and approved by RADIO BROADCAST * 
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RADIO EQUIPMENT ON A BRITISH PASSENGER PLANE 

How a standard Marconi 150 -watt vacuum tube telegraph and telephone radio 
transmitter is installed on an Imperial Airways passenger machine operating be- 
tween; London and the Continent. The illustration shows how the apparatus is 
tucked away in the cockpit of the machine. The pilot operates it from his seat by 

means of cable controls 

i 



ocT -a '2E 1-4C1B71106? 

RADIO BROADCAST 
VOLUME IX 

OCTOBER, 1926 

NUMBER 6 

A90 1 111111111.1.711/11,111III111111213111 . m.,R1 ,111 1..11111,1111,,,11,1,,1.1,,,,,,1,,,1.,.1.1..1.1,1 immnr.maro.nt.v,elniip..i 11 1111111 1 1 11J1 11,.,.,..,...... 1..11W 

Is There a Monopoly in Radio? 
How the Structure of Invention and Patents Has grown Up-The Healthy State of 
Confusion in the Radio Industry-The First of Three Articles Presenting a Study of 
the Present State and Probable Future of the Radio Industry in the United States 

O GET a broad picture of radio as 
it is to -day, and of what radio may 
be to- morrow, is the purpose of 
this article and the articles to 

follow it in this series. First, we shall try 
to present the facts about radio as an evolv- 
ing art; then the facts about radio patents; 
and finally the facts about radio as a busi- 
ness. In so brief a space, only the most 
outstanding things can be noted, but they 
should give the key to the relative position 
and importance of the rest. 

The present state of radio is the result of 
a process of evolution. Scientists, search- 
ing for pure truth, opened up new principles 
that could be applied to the transmission of 
sound. Inventors, building on their work, 
devised the practical apparatus for doing 
this. Business men, capitalizing the right 
to make and sell this apparatus, organized 
companies to exploit it. 

It is important, if we are to understand 
radio as it is to -day, that we should recog- 
nize that these three classes of men work 
from different motives. The scientist 
works solely for new knowl- 
edge, with no thought of gain. 
The business man works solely 
for gain. The inventor works 
from a combination of the two 
incentives; if he were not scien- 
tific in his bent, he would never 
master the laborious technical 
knowledge necessary before he 
can apply his inventive genius; 
and if he were not anxious for 
gain, he would not try to con- 
vert his scientific knowledge 
into practical and saleable de- 
vices for general use. 

As nearly all the science 
upon which radio is built was 
known fifty years ago, we 

y FRENCH SMOTHER 
shall have little concern with scientists in 
these articles. Taking their work for 
granted, as the old basis upon which the 
modern marvel of radio is built, we shall see 
that radio as we know it to -day is what it is 
because of three things: (1) the inventors,'(s) 
the business men, and (3) the patent laws. 

Nobody "invented radio." The theory 
of radio was known long before anybody 
was able to apply it to practice. Nu- 
merous inventors were trying to devise 
apparatus that would make the theory 
work. For this reason, several different 
practical systems of wireless telegraphy ap- 
peared at about the same time. Marconi 
had the good fortune to be the first, but he 
distanced his nearest competitors by only 
a short time. Indeed, it was only by acci- 
dent that electrical communication by 
wire was perfected before electrical com- 
munication without wires, for both are 
implied in the electrical knowledge that 
preceded both, and inventors were working 
busily in both fields for many years before 
anybody in either group succeeded. 

The search for a means of wireless com- 
munication continued with redoubled zeal 
the moment that communication by wire 
was achieved. The basic science upon 
which wireless is founded is at least as old 
as Sir Isaac Newton, who wrote to his 
friend Bentley his scornful opinion of any- 
body who doubted the existence of what we 
call the ether. All the great students of 
electrical phenomena, including Ampère 
and Faraday, made experiments demon- 
strating the reality of this medium, which is 
capable of transmitting undulations which 
we have always been able to perceive as 
light, and which, by virtue of the develop- 
ment of radio, we are now able to perceive 
as sound. 

LOOKING BACK TO 1888 

MARCONI'S first experiments with 
wireless telegraphy were made in 

1895, but his work was based directly upon 
the discoveries of Hertz, announced in 
1888, and 
Hertz was 

me» 

FOR many years, Mr. French Strother was Managing Editor of World's 
Work, and be has long been known to readers of that magazine as a writer 

of unusual insight and refreshing clarity. RADIO BROADCAST counts it a great 
privilege indeed to present this article, which is the first of a series of three, de- 
voted to a searching analysis of the radio industry in the United States. One 
hears much loose talk about monopoly in radio; some have even put their opinions 
more strongly than that. Mr. Strother, accordingly, set out to analYze the situa- 
tion in the industry and we are certain that his three articles will not only prove 
interesting reading, but will furnish material for a great deal of thought-along 
slightly different lines than has been the case heretofore for the many who are 
associated in one way or another with this great industry. in the preparation 
of these articles, a great number of radio executives were freely consulted, and as 
freely provided information. No effort has been spared to make these articles as 
fair and as accurate as possible. The next one of the series will appear in au 
early issue. -THE EDITOR. 

of Branly, announced in 189o_ 
the first scientist to set up con- 

trolled electric undulations in 
the ether, by means of a me- 
chanical device called the Hertz 
radiator, and to receive these 
undulations, by means of 
another mechanical device, 
called the Hertz resonator. 
Branly of France invented the 
coherer, or tube containing 
metal filings loosely packed 
between metal plugs, which 
provided the first practical 
device for "making and 
breaking" the circuit, at the 
receiving end -necessary if 
telegraph messages were to be 
transmitted by wireless. 

Marconi improved upon 
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Hertz's method of setting up ether waves, 
and he improved upon Branly's coherer. 
Marconi then did a new thing that neither 
of the others had done, namely, he made a 
practical combination of his improvements 
on their two devices, by which he was able 
to transmit and receive telegraphic signals, 
over distances measured, not by feet in a 
laboratory, but by miles over land and sea. 
Marconi, therefore, properly ranks as a 
great inventor; but he did not invent 
radio. He did invent the first practical 
system of wireless telegraphy. 

The next great invention in wireless was 
the tube. This was invented by an Eng- 
lish scientist, J. A. Fleming, who called it 
a "valve," the name by which tubes are still 
known in England. Fleming also utilized 
previous discoveries to make a practical 
invention. It was known before 
his day that rarefied gases would 
conduct electrical currents under 
certain conditions. Fleming in- 
vented a practical device for us- 
ing this property of rarefied gases 
in the reception of wireless signals. 
He confined them in a sealed glass 
bulb, into which he introduced 
also the incoming and outgoing 
ends of a broken electrical circuit. 
One of these ends, the "filament," 
he heated by a battery indepen- 
dent of the electrical current he 
wished to control. The other end 
was a cold "plate." He observed 
that the passage of the current 
through this device could proceed 
in only one direction -from the 
hot element to the cold element. 
Because this action was equiva- 
lent to the action of a valve in 
mechanics, he called his tube an 
electrical valve. It may be noted, 
in passing, that Fleming's valve 
was in a sense only an improve- 
ment upon Branly's coherer, al- 
though the electrical action of the 
two devices is vastly different. 
Fleming substituted rarefied gas for metal 
filings, and added a means of heating one of 
the two electrical connections. But these 
improvements were enormously important, 
because they made the coherer infinitely 
more sensitive, wholly automatic, and con- 
trolled the direction from which the undula- 
tions of the ether should be received. 

eat 
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the art commercially profitable. That 
struggle has persisted to this day, with 
ever -increasing fury, as the increasing prac- 
tical applications have widened the oppor- 
tunities for commercial profit. 

The present patent tangle in radio will be 
better understood if we follow the Marconi 
and Fleming patents one step further. 
Marconi owned the patent on the (then) 
only practical system of wireless telegraphy. 
Fleming owned the patent on the best de- 
tector (which was his "valve" or tube) 
then available. If Marconi wanted to use 
the best detector in his own invention, he 
must "do business with" Fleming. If 
Fleming wanted to get any commercial ad- 
vantage out of his invention, he must "do 
business with" Marconi. But if Marconi 
simply wanted to get the most he could out 
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Science and business differ in a fundamental 
respect. Science, by its very nature, seeks 
change and progress. To the scientist, 
the discovery of a new principle or a new 
device merely pushes back one step the 
frontiers of the unknown which he is eager 
to explore. Hence, one scientific discovery 
is merely an invitation to the scientist to 
make the next discovery that lies "up that 
street." The faster he progresses, the 
happier is the scientist. 

Business, on the other hand, cannot pro- 
gress so fast. To make a commerical suc- 
cess of even one practical application of 
science calls for a heavy outlay of money in 
patent rights, factory, machines to manu- 
facture the device, men to operate the 
machines, salesmen to sell the device. All 
this money must be laid out before one 

dollar of return begins to come 
back. And the venture is not a 
success until all the original in- 
vestment has been recaptured in 
the form of profits, and some- 
thing besides gained to pay for 
the trouble of organizing the en- 
terprise. 

Now add this difficulty to the 
radio situation, and you may im- 
agine how the present semi -chaos 
came about. No sooner had 
Marconi started to do business 
under his patents than a dozen 
inventors came along with im- 
provements so radical that Mar- 
coni either had to control them 
or be left hopelessly in the rear of 
the advance of the art. Fleming's 
" valve" was a better detector than 
Marconi's. Soon there came along 
De Forest's Audion, which was 
vastly better than either. Then 
along came Fessenden, with his 
device for producing "continuous 
wave" emanations instead of al- 
ternating oscillations, making ra- 

160 transmission so flexible that 
it became possible to transmit 

the complex modulations of the human 
voice or the symphony orchestra. Where 
did these advances leave Marconi, with 
his now crude mechanical coherer and 
his "spark" telegraph circuit? Commer- 
cially, where did it leave his financial back- 
ers, with their hopes of profit from devices 
that were antiquated before a dozen of 
them could be got on the market? 

Multiply this dilemma by two thousand, 
and you may perceive clearly both what 
and why the present tangle in radio patents 
is. On the one hand, the joy of scientific 
discovery urges a thousand scientists and 
hundreds of thousands of amateurs to try 
to find new ways of using radio, or better 
ways of doing the things already discovered. 
On the other hand, the hope of profits to 
be earned by exploiting discoveries already 
made and patented urges business men to 
try to control every avenue of advance in 
the art, so that each new device may be 
used until it has returned its cost and a 

profit before the next and better device 
permanently replaces it. The law of the 

NOBODY invented radio. The theory of radio was 
known long before anybody was able to apply 

it to practice. Numerous inventors were trying to 
devise apparatus that would make the theory work. 
For this reason, several different practical systems of 
wireless telegraphy appeared at about the same time. 
Marconi had the good fortune to be first, but he dis- 
tanced his nearest competitors by only a short time. 
Indeed, it was only by accident that electrical communi- 
cation by wire was perfected before electrical communi- 
cation without wires, for both are implied in the electri- 
cal knowledge that preceded both, and inventors were 
working busily in both fields for many years before 
anybody in either group succeeded. 

"The search for a means of wireless communication 
continued with redoubled zeal the moment that com- 
munication by wire was achieved. The basic science 
upon which wireless is founded is at least as old as Sir 
Isaac Newton, who wrote to his friend Bentley his scorn- 
ful opinion of anybody who doubted the existence of 
what we call the ether." 

WHERE THE PATENTS START 

THE bearing of all this on the radio art 
that at present concerns us is this: the 

scientists, from Newton to Hertz, were in- 
terested only in laws of Nature. So, too, 
to be sure, were Marconi and Fleming; but 
when Marconi assembled a practical device 
for transmitting telegraph messages without 
wires, he patented the device. And when 
Fleming invented a valuable device for im- 
proving Marconi's telegraph system, he too, 
patented the device. In other words, the 
moment pure science had carried an art to 
the point where there was "money in it," a 
struggle began to control the instruments 
which made the practical applications of 

of his own inventions, and head off compe- 
tition, he could refuse to buy rights in 
Fleming's patent and refuse to allow any- 
body else to make the other patented ele- 
ments of his wireless system to which they 
might add Fleming's improved detector. 

This first simple conflict of financial in- 
terests in radio was a foretaste and a 
prophecy of the present enormously compli- 
cated conflict. From the day that Mar- 
coni took out his first patents it was certain 
that every subsequent inventor in radio 
would patent bis invention. And from the 
day that Fleming took out his first patent, 
it was certain that every additional patent 
would involve a new conflict of financial 
interest. The reader may imagine for 
himself what that means to- day,when there 
arc twenty -four hundred unexpired patents 
on radio subjects in the United States. 

HOW THE TANGLE IN RADIO PATENTS BEGAN 

ANOTHER suggestion needs to be made 
at this point, to help understand why 

the patent situation so bedevils radio. 
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land largely determines the extent to which 
the scientific interest or the financial inter- 
est shall control the development of the art. 

WHAT HAS HAPPENED IN GREAT BRITAIN 

FOR this reason, it is worth while briefly 
to compare the development of radio 

in Great Britain and the United States. 
Marconi took his inventions to Great 
Britain, patented them there, and under- 
took to exploit them commercially there. 
Fortunately for him, British law makes any 
system of communications a Government - 
controlled monopoly. Radio inventors in 
Great Britain, desiring to profit by their 
inventions, have necessarily to deal with 
Marconi, who, for practical purposes, is the 
British Government. How soon their in- 
ventions shall be used, and to what extent, 
is determined upon business principles, 
which demand an orderly commercial de- 
velopment of the whole radio structure, in- 
cluding telegraphic communication, broad- 
casting, and home reception. 

The result in Great Britain has been that 
most of the subsequent important radio 
inventions have been made in the United 
States. Other results have been that the 
per capita consumption of radio apparatus 
in Great Britain is incomparably less than 
in the United States. Both the art and 
the business of radio have suffered in Great 
Britain. The one notable exception to this 
statement is that Marconi has not suffered 
in a business sense. He, at least, has en- 
joyed the fruits of monopoly- though it is 
debatable whether he might not have 
profited more if he had had competition and 
consequently a wider market in America. 

In the United States, on the other 
hand, we have laws that provide for 
a patent monopoly but not for a 
monopoly of patents. We assure to 
each inventor a monopoly of the 
profits to be made from his inven- 
tion; but we leave to the free play of 
competitive economic forces the ex- 
tent to which his monopoly, on his 
invention, is combined with other 
monopolies, on other inventions. In 
this country, therefore, we have busi- 
ness groups that have acquired some 
of the important radio patents, com- 
peting with other business groups that 
have acquired other important radio 
patents. No one group has yet been 
able to corral all the essentials of 
radio into one lot, and thereby free 
themselves from the necessity of us- 
ing every effort, to be more inven- 
tive than everybody else, to be more 
skilful in manufacture than every- 
body else, and to be more energetic 
and able in selling their product than 
everybody else. 

IS THERE A RADIO MONOPOLY IN THE 
UNITED STATES? 

HE Radio Corporation of Amer- ' ica is very generally charged 
with trying to occupy that posi- 
tion in radio in the United States. 
However, the Radio Corporation 

does not now distribute as many radio sets 
as its largest competitor and it has offered 
to license several competitors under its 
patents -an offer which was refused. Con- 
sequently there is evidence that the Radio 
Corporation has neither the opportunity 
nor the desire to become a monopolist in 
the manufacture and sale of radio sets or 
parts. This does not mean that the logic 
of an industry based upon patents as the 
radio industry is, does not lead to the con- 
ception of a concentration of all the patents 
(which are monopolies) in the field. When 
that concentration is sufficiently effected so 
that the rights to use enough patents to 
make a set are available, who will use them, 
one concern or many? If there are many, 
there will be competition. 

Competition thus far has justified itself 
by its fruits. The enormous public interest 
in broadcast reception has been made 
possible by the ease with which the listener 
could secure a receiving set, either by build- 
ing it himself or by buying his choice of 
hundreds of ready -made designs. This 
public interest has created a market of such 
vast proportions that even a would -be 
monopolist's share of it is doubtless larger 
than he could have got by monopolizing 
the more restricted market which monopoly 
creates. But, of course, anyone contem- 
plating a monopoly would not be thinking 
only of the present. He would be thinking 
of getting a strangle -hold on the future, so 
that when the industry does become as big 
as they pre- vision it, he would enjoy all the 
profits of it. 

Let us, then, review the present situation 
of radio in the United States, to see, if we 

can, what likelihood there is that radio will 
ultimately become the monopoly of one 
business group. Or, failing that, what the 
probable development will be. 

From what has been said above, it is clear 
that the answer will not be found in patents 
alone. Patents are only one of the raw 
materials uponwhicha great industry feeds. 
With them must be put great sums of 
money, invested in factories and machines. 
With these must go great manufacturing 
skill. Added to these must be great skill in 
salesmanship and the details of commerce. 
And finally there must be the rare and pe- 
culiar type of genius, called, in French, the 
entrepreneur, whom for lack of a single word 
in English, we call the "captain of indus- 
try" or the "statesman of industry" -the 
man who combines the power to survey a 
whole field of business enterprise, vision its 
possibilities, secure capital, organize men 
of all the diverse kinds involved in inven- 
tion and manufacture and sale. 

The question, therefore, is not only "who 
invented what " in radio, and who now 
owns the inventions; but the question also 
is, who can best make radio apparatus, who 
can best sell it, and who, if he exists, is the 
genius that can combine these multiform 
elements into a stable industry? 

These articles are designed to give the 
reader as many useful facts as possible in 
answer to these questions, and to suggest 
some of the possible combinations of these 
facts as they may tend to determine what 
radio is coming to in America. 

At present, the radio art and the radio 
patents and the radio industry are in a 
state of chaos. On the whole, it is a 

healthy condition, because its very 
uncertainties stimulate the hopes 
of inventors, the opportunities of 
the listening public, and the enter- 
prise of business men. But it is a 
chaos that cannot last, because in- 
ventive possibilities will ultimately 
become narrower and narrower; eco- 
nomic pressure will force out un- 
skilful manufacturers and unwise 
commercial adventurers; and the 
courts will finally award each of the 
important patents to some one of 
the numerous claimants. Then the 
field will be clear for the business 
statesman to emerge with a practical 
monopoly in his hands; or, failing 
that, a group of friendly competi- 
tors will survive, as in the automobile 
field, cultivating various parts of a 
market big enough for all. 

The two articles that follow this 
will deal separately with the two 
most important elements in the 
present radio situation. The first 
article will discuss the complicated 
patent situation that surrounds the 
various essential parts of a radio 
receiving set -the inventors, and the 
inventions, and the patents. The 
second article will deal with the 
business side of radio -the business 
men and the business groups and 
the question of monopoly. 
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Highlights From This Article 
FROM the day that Marconi took out his first patents, it 

was certain that every subsequent inventor in radio 
would patent his invention. And from the day that Fleming 
took out his first patent, it was certain that every additional 
patent would involve a new conflict of financial interest. The 
reader may imagine what that means to -day, when there are 
twenty -four hundred unexpired radio patents in the United 
States." 

" In the United States, we have laws that provide fora patent 
monopoly, but not a monopoly of patents. We assure to each 
inventor a monopoly of the profits to be made from his inven- 
tion; but we leave to the free play of competitive economic 
forces the extent to which his monopoly, on his invention, is 
combined with other monopolies, on other inventions." 

" In this country, we have business groups that have ac- 
quired some of the important radio patents. competing with 
other business groups that have acquired other important radio 
patents. No one group has yet been able to corral all the es- 
sentials of radio into the lot, and thereby free themselves from 
the necessity of using every effort, both to be more inventive 
than everybody else and to be more skilful in manufacture 
than everybody else and to be more energetic and able in selling 
their product than everybody else." 

"The question is not only `Who invented what' in radio, and 
who nowowns the inventions; but the question also is, Who can 
best make radio apparatus, who can best sell it, and who, if 
he exists, is the genius that can combine these multiform ele- 
ments into a stable industry." 



THE MA CH OF RADIO 
News and Interpretation of Current `Radio Events 

The Wages of the "Wavelength Pirate" Is Unpopularity 
PESSIMISTS feared that bedlam on 

the broadcast frequencies would 
be the inevitable result of the 
failure of Congress to provide 

radio legislation. Fortunately, nine out 
of ten broadcasters have realized the serious 
consequences arising from a destruction of 
the delicate wavelength structure which 
Secretary Hoover and his able assistants 
have built up during the last few years. 
At this writing, confusion has been limited 
to one or two highly congested areas. 

Comparatively few stations have taken 
advantage of the legal loopholes which the 
Courts and the procrastination of Congress 
have provided. Few have taken excursions 
into the lower frequency end of the broad- 
cast band, heretofore reserved for the well - 
established pioneer stations. So con- 
sistently have the "pirates" failed to find 
these coveted wavelengths free of inter- 
ference that their reward has been, in 
almost every instance, nothing less than 
public contempt. Their incompetence as 
broadcasters has been accentuated by a 
continuous heterodyne whistle which ac- 
companies their mediocre programs. 

It is a tribute to the Department of 
Commerce that no real loop holes in the 
The illustration forming the heading is a view of the appar- 
atus at the 2 t.o London station of the British Broadcasting 
Company atop Selfridge s store. Three kw. is the input to 

the antenna 

ether have been found by these self -seeking 
small boys of broadcasting. Before the 
summer is over, we may expect about 65 
new stations and, in addition, attempts on 
the part of 48 or so existing stations to shift 
their wavelength upward. Until court 
decision, injunction, or legislation restores 
regulatory power, the listener's patience 
will be tried by exasperating interference. 
As a result, the position of the tried and 
true veterans for broadcasting will be still 
better established and their would -be imi- 
tators discredited. The public is being 
forcibly convinced of the undesirability of 
increasing the number of broadcasting 
stations. Legislation will be all the more 
drastic in its restrictions because of this 
distressing spectacle. 

The spirit of fair play demands that the 
case of the "little downtrodden broad- 
caster" be heard without prejudice. Who 
are these broadcasters, seeking a place in 
the wavelength spectrum? Have the mo- 
guls of the ether been granted exclusive 
wavelengths and liberal time on the air 
at the expense of small deserving stations? 
Would it not be ideal to give all who wish 
full opportunity to broadcast when they 
please? 

When broadcasting had its beginnings, 
some were far quicker than others to per- 
ceive its possibilities. These risked capital, 

erected stations, gained experience, es- 
tablished listener followings and won their 
right to a wavelength by rendering service. 
Others, after seeing the good will return 
accruing to these far -sighted pioneers, de- 
cided to go and do likewise. Many of these 
belated publicity seekers rushed, madly 
erecting stations without first ascertaining 
whether there was room for them on the 
air. 

The situation from which we now suffer 
is the clamor of these late- comers to get on 
the air. Their invasion was postponed by 
the Department of Commerce until the 
Courts proved it to be without authority 
to deny them licenses. 

These disturbers of the air cannot win the 
good will they seek. Even though we 
grant that their motives are no less altru- 
istic than their predecessors, they are un- 
welcome to the broadcast listener. By 
interfering with reception from well es- 
tablished favorite stations, they incur only 
enmity. There is no room for them on the 
air. 

The extent of public antagonism to 
interference from overlapping broadcasting 
stations may be gained from reviewing the 
results of a questionnaire sent by RADIO 

BROADCAST to 2000 of its readers in all 
parts of the country. Asked what pro- 
gressive movements in radio they wished 
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supported, 35.5 per cent. urged the elimi- 
nation of radiating receivers and 32.7 per 
cent. voted for the discouragement of 
mediocre stations and relief from over- 
crowded conditions of the ether. No other 
question was mentioned by 5 per cent. of 
those answering the inquiry. 

There are 92 channels between 148o 
kilocycles (202.6 meters) and 55o kilocycles 
(545.1 meters). Fourteen of these are 
required for foreign stations, leaving 78 
for American broadcasters. Two thirds 
of this band, providing 52 channels, is 

needed for stations of 500 watts power or 
more, with exclusive channels for stations 
in the center of the country and those of 
5000 watts power or more. This allows for 
about 75 high grade key stations. On the 
remaining 26 channels is ample room for 
small stations, serving only local areas, 

treme. Any speaker who has a real mes- 
sage which the public wants to hear has no 
difficulty in gaining access to the micro- 
phone. Program managers are keenly alert 
to the wishes of their audiences. We 
would wager if five hundred bona fide 
uninspired requests were received by any 
broadcasting station for any available 
speaker, he would be promptly invited by 
its program manager. 

The Radio Corporation Rises to 
Ascendency in the Broad- 

casting Field 

ITH the forthcoming withdrawal 
of the American Telephone & 
Telegraph Company, radio broad- 

casting loses the most constructive single 
influence which guided it through its early 

lished are adhered to. Its business is wire 
communication. In that capacity, it will 
continue to serve broadcasting by supply- 
ing high quality transmission circuits for 
interconnection of stations and the supply 
of programs from remote ¡mints. 

One of the principal objections to the 
A. T. & T. in the broadcasting field was its 
tremendous size and influence. It made 
beginners in big business tremble in spite 
of its helpful and constructive attitude. 
(We must admit that the leaders in radio 
to-day are only beginners in big business). 
Through patent holding it was in a position 
to exercise a monopoly in commercial 
broadcasting and did so for a long time. 
But broadcasting has become too big to 
be the side line of the largest corporation 
in the world. 

The Radio Corporation of America now 

THE HIGH POWER RADIO STATION AT RIO DE JANEIRO 
The station is designed to communicate with the 
United States and Europe and is operated by an in- 
ternational combine of radio interests known as the 
A. E. F. G. The Radio Corporation of America is 
one of the interests. The large illustration below 
shows the 800-foot masts, transmitter building, and 
staff headquarters. The insert shows a close -up 
of the transmitter building. On either side are 
lead -in bridges carrying antenna and counterpoise 

wires on great heavy insulators 

using 25o watts power or less. Five hun- 
dred -mile separation can be maintained, 
giving room for 6 stations per channel, a 
total of 256 small stations. 

The public would be amply served by the 
three hundred or more stations thus pro- 
vided. It could ask for no greater boon 
from Congress than a law forbidding a 
greater number in the present band. 

Is the "Air" Really Free? 
FREEDOM of the air" is a most 

tempting phrase to the profession- 
al agitator and persons of liberal 

tendencies who do not know the ether's 
limitations. They use the smashing phrase 
with grand effect, as they describe how 
great corporations and grasping monopolies 
have despoiled the people's ether, so that 
they may spread pernicious propaganda. 
They plead for a "free ether" which any- 
one may use to spread his personal opinions 
at will. 

But this picture is much distorted. The 
otherdoes belong to the people, but it cannot 
be free to anyone who cares to use it. It 
is a highly circumscribed medium with a 
definite limit to the number it can accom- 
modate. Its indiscriminate occupation 
without restriction spells its utter destruc- 
tion and nullification. 

Nevertheless, the ether is not so limited 
that its use need be denied those who have 
an appreciable following. There are plenty 
of stations with liberal views sufficient to 
entertain all but the most rabid and ex- 

1 

days. wEAF was the pioneer commercial 
station which not only formulated and 
established the present method by which 
the public pays for broadcasting but it 
created such high standards for commercial 
programs that it robbed the method of its 
undesirability. This is a permanent and 
significant contribution to the foundations 
of broadcasting. 

Nevertheless, few will regret the dis- 
appearance of the A. T. & T. from the air, 
as long as the standards which it estab- 

becomes the principal operating company 
in the broadcasting field. It will control 
the principal broadcasting chain in the 
country the combined Radio Corporation, 
General Electric, and A. T. & T. group. 
It is now supreme in broadcasting, in the 
international radio telegraph business, and 
the ship to shore communication field. 

Its future status in the business of selling 
receiving sets has not, as yet, been clarified. 
There are unconfirmed rumors afloat to the 
effect that the Radio Corporation will con- 
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fine itself to these three operating fields 
and that the General Electric, Westing-. 
house, and Western Electric will manu- 
facture and market their receiving sets 
under their own names. The productsof the 
first two mentioned are well known to the 
public, having been sold to them under the 
brand name "Radiola," but the Western 
Electric will be a newcomer to the vacuum 
tube and receiving set field. Its experi- 
ence in building high grade telephone 
equipment, its tremendous research facili- 
ties and its knowledge of radio design and 
construction place it in an enviable position 
so far as the making of high grade radio 
equipment is concerned. Most of the best 
broadcasting stations in this country are 
W. E. Company products and the excellent 
"double- detector" (super- heterodyne) re- 
ceivers which are also a part of such a 
stations' equipment are made by the 
Western Electric Company. 

Changes in Radio "Big Business" 

WHEN the full purport of the 
negotiations which have been 
under way for a score of months, 

leading to a re- allocation of the functions 
of the various corporations in the Big Five 
group (General Electric, Westinghouse 
Electric, Radio Corporation, Western Elec- 
tric, and Wireless Specialty Apparatus 
Company) become more generally known 
there will probably be the customary 
monopoly talk on the part of those who 
raise that hue and cry at every opportunity. 

A CORNER IN THE BRITISH BROADCAST- 
ING COMPANY'S LONDON STATION 

Many of the British programs originate in Lon- 
don and are forwarded by wire to outside stations 
in the chain. The various switchboards in use 
are used to supply programs to the provincial 
stations. The circle shows a close -up of the 
boards. By means of various distributing points, 
it is possible to tie up any or all of the twenty - 
one B. B. C. stations in any combination. The 
Daventry high power station takes practically 

all of its material from London 
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But there is every reason to believe that the 
public will benefit greatly by the contem- 
plated changes. 

The augmented Radio Corporation chain 
will constitute a virtual monopoly of com- 
mercial broadcasting in the single sense that 
it is the only chain that approaches even 
to a degree national coverage for com- 
mercial advertisers. With this improved 
facility will come even better commercial 
entertainment programs. The public will 
benefit by a quality of broadcasting which 
is not equalled anywhere in the world, the 
rather definite statements of our British 
friends to the contrary. 

The ability to do a thing better than any 
one else is a very sound foundation for an 
unrivalled enterprise. Anyone who wishes 
to rival this chain, having sufficient capital 
and brains, will find it possible. Broad- 
casting stations can be combined and wire 
lines hired to link them. Commercial 
broadcasting has not yet developed to the 
point where two competing chains can be 
profitably maintained. When that day 
comes, the rival chain will come into being 
promptly. Broadcasting monopolies can 
be retained only by cornering good will 
with clean and desirable features. On 
that basis, we may welcome monopolies, 
real or fancied. 

The Progress of Radio Patents in 
the Courts 

IN AN opinion handed by Federal Judge 
Thomas Thacher recently, the rights 
of the Hazeltine Corporation and the 

Independent Radio Manufacturers, Inc., 

THE MOST FAMOUS BRITISH AMATEUR, GERALD AMARCUSE 

Using call letters G 2 NM, Mr. Marcuse transmits code and radio telephone signals from his station 
on 7496 kc. (4o meters) regularly. He has frequently been heard in the Laboratory of R +Dio 
BROADCAST on both code and phone at about 6 P. M. New York time. He works a regular schedule 
with Canadian t AR on 7496 kc. and has often relayed the transmissions of 2 Lo. the London broad- 

casting station of the B. B. C. 
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to the Hazeltine patents were upheld. The 
Electric Service Engineering Corporation, 
against which the Hazeltine interests 
brought suit, contended, among other 
things, that the professor had made his 
inventions while in government service and 
that, therefore, they were public property. 
Judge Thacher, in his decision, described 
the difference between the Rice and Hazel- 
tine patents and asserted that the plaintiff 
had attained "permanent neutralization 
for all frequencies, a result never attained 
before and one which had, as the evi- 
dence discloses, an astounding effect upon 
the entire industry." 

Another decision handed down by 
Federal Judge Inch held that the Hazeltine 
inventions did not infringe patents owned 
by the Radio Corporation. The R. C. A. 
placed its principal hope in the Rice patent. 

In Canada, W. W. Grant, maker of 
regenerative sets, won a case from the 
Canadian Westinghouse Company which 
charged infringement of Armstrong patents. 
Grant has been making regenerative sets 
since 19i9, which is prior to the issuance 
of the Canadian Armstrong patents. The 
decision pointed out that the application 
for Armstrong's patents was made too long 
after the American patent had been issued 
to give him exclusive rights in Canada. 

A decision very recently rendered by 
Federal Judge Thompson in the Federal 
Court of the Eastern District of Penn- 
sylvania supported the claims of the De- 
Forest Radio Telephone & Telegraph 
Company against the Westinghouse Elec- 
tric Company. This much litigated patent 
will probably be the subject of legal battles 
to the day of its expiration. 

Just what the results of this far -reaching 
decision will be is not yet clear. The 
Westinghouse Company has collected sub- 
stantial royalties on the Armstrong patent. 

Rushing In Where Angels Are 
Decidedly Absent 

CAPTAIN P. P. ECKERSLEY, 
Chief Engineer of the British 
Broadcasting Company, is quoted 

in Wireless (London) as follows: 

Broadcasting in America is chaotic. There is 
no organization in the United States, and ad- 
vertising through the ether has been the means 
of its downfall. Broadcasting in America is a 
private enterprise relying entirely on advertising 
for its working expenses. There are no listen- 
ers' licenses or fees of any kind, and both the 
broadcasting companies and the listeners regret 
t his. 

They now feel that if broadcasting had been 
one official organization, as it is in England, it 
would be the most popular entertainment in 
existence. As it is, it is nothing of the kind. 
The craze is dying off and the public is getting 
bored. I might be accused of undue modesty 
when I say that the broadcasting service of 
England is undoubtedly the finest of its kind. 

Captain Eckersley then went on to say 
that American broadcasting is now faced 
with the gigantic task of finding enough 
money to give the public what it really 

wants. And, he claims it can't find the 
necessary finance. 

Continuing, Captain Eckersley con- 
tributes a sample of how American broad- 
casting is conducted: 

2PMS calling. You will now have the pleasure 
of hearing a group of cowboys singing "The Wild 
and Woolly West," this item being broadcast 
from the famous slaughter- houses of Chicago. 

Then there is a rousing chorus all about beef on 
the march, the chase on horseback, the lassoing 
and the final capture. The housewife who lis- 
tens in to this is out shopping next morning. 
The value of this indirect form of advertising 
is seen when she says: "I want two pounds of 
bully beef and I want it from the Chicago 
slaughterhouses!" 

This may sound humorous to you, but would 
the British public stand for it? The answer is 

an emphatic No. Nor would it like to hear the 
Savoy Orpheans Band cut off by a strident voice 
shouting: "Buy Pop's soap! Buy Pop's soap! 
Buy Pop's soap!" 

Then there is the American dramatic 
sketch as reported by Captain Eckersley: 

"George, if you don't come back, I shall kill 
myself." 

"Very well. Use a hypodermic syringe. You 
can get a really good one at Blank's drug stores 
on Broadway." 

To American listeners, enjoying the 
extraordinarily high standard of com- 
mercial programs, Captain Eckersley's 
statements certainly sound ludicrous. Evi- 
dently the pressure in favor of permitting 
commercial broadcasting in England is 

requiring pretty strong coup ter- propaganda. 
We rarely hear any clamor in the United 

States for a system of taxing listeners 
directly for the support of an absolutely 
iron -clad broadcasting monopoly. It is 

true, under these conditions, that wave- 
length problems would be lessened and 
regulation simplified. But 
we could not conceive of 
any monopoly which 
would retain a small pro- 
portion of the present 
enterprise and initiative 
of our program directors 
of to -day or one per 
cent. of the popularity 
of our present method 
of paying the broadcast 
bill. 

We cannot understand 
why Captain Eckersley 
should draw so heavily 
on his imagination to in- 
vent his description of 
American broadcasting. 
Our bread is returning to 
us, buttered. The Amer- 
ican has been criticised 
for singing the praises of 
our institutions beyond 
all reason. But here is 

Captain Eckersley, stray- 
ing from his own technical 
field, to comment in this 
curiously inaccurate man- 
ner about American 
broadcasting. 
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AN 
ANNOUNCEMENT from Berlin advises 

that the passenger aircraft on certain 
important routes will be equipped with radio 
telephone apparatus linked with the wire tele- 
phone system of the country. While there is 
nothing new about this feat, it having been 
accomplished in this and other countries during 
the war, the German experiment will be the first 
time that it is done as an ordinary commercial 
service. 

STATIONS 3 LP, 41c, and 5 cL of Melbourne, 
Brisbane, and Adelaide, Australia, have 

increased their power to five kilowatts, which 
makes the chance of hearing them on the Pacific 
Coast a little less remote. 

THE radio show season is not limited to the 
United States. Radio will be featured in 

Berlin at the Third Annual Radio Fair, at the 
Vienna International Fair and at the Leipzig 
Trade Fair. It is understood that there are 
several American exhibitors at each of these 
fairs. 

ALTHOUGH there is considerable interest 
in broadcasting in Spain, 95 per cent. of the 

receiving sets in that country are said to be 
imported. 

THE Haitian Government Department of 
Public Works has purchased a one kilowatt 

broadcasting station for installation at Port -au- 
Prince in order to disseminate entertainment 
features, items of public interest and lectures 
on health and educational matters. 

IH 
E E Swedish Government has appropriated 

$287,500 to build its seventeenth and most 
powerful broadcasting statioq. I t is to be 
erected by Marconi's Wireless ?Telegraph Com- 
pany and will be of the same design and 

ANTENNA SYSTEM OF THE PRAGUE RADIO STATION 
This broadcasting station is a standard Western Electric 5 kw. 
outfit. The antenna is described as an Alexanderson type with 

three leads 
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From an article by the inventor of the two- 
element tube in the Radio Times, London: 

"On the question of remedies (for interference 
caused by regenerative receivers), it is difficult 
to prescribe. It might be possible to register 
possessors of reaction (regenerative) sets or 
to mark it on their licenses, but it would be 
difficult to secure accuracy. Any very fla- 
grant or repeated offender, when discovered, 
should have a warning that his General Post 
Office 74.- ireless receiving license may be can- 
celled, or a fine imposed. Perhaps the best 
thing is to bring home to the public generally 
the full reasons for the trouble, and the cure 
for it, and to create a widespread feeling that 
it is not `playing the game' to allow óne's set 
to oscillate knowingly or unknowingly. The 

number of deliberate sinners is small." 

power as the famous Daventry station. The 
company controlling broadcasting in Sweden 
reports a profit of $55,351 for 1925, after meeting 
a deficit of a little over $300o incurred in 1924. 

ASURVEY conducted by the Dakota Farmer 
reports that there are radio sets in 13 per 

cent of the farm homes of Minnesota, 17 percent. 
in North Dakota and 12 per cent. in South 
Dakota. In view of the prosperous condition 
of this group of states, a substantial profit to 
those handling radio is predicted. 

MI DSUMM ER radio conferences are being 
held by the Northwest Radio Trade 

Association in six cities, scattered through 
the Ninth Federal Reserve District. About 
1500 miles will be covered by rail in special 
cars and contact will be made with radio dealers 
serving an area of about 4o,000 square miles. 
About too representatives of wholesale houses, 
manufacturers, and newspaper men will go on 
the sales boosting tour. This aggressive spirit 
is a decided contrast to that displayed by some 
of the trade associations and assures that one 
section of the country will be served by the best 
possible sales and servicing methods. 

WITH a farm population of well over half a 

million, there are only slightly in excess 
of 12,00o farm radio sets in Nebraska, according 
to a recent survey. 
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HE latest report of licensed radio listeners THE 
Great Britain shows a total of 2,120,252, 

according to figures of the British Broadcasting 
Company. 

AHIGH power radio telegraph station will be 
erected at Manila by the Radio Corpo- 

ration of America, according to plans recently 
approved officially. The station will link the 
Philippines directly with the United States, 
without recourse to foreign communication 
systems. 

AT THE Atlantic City meeting of the 
National Electric Light Association, it was 

disclosed that there are 13,460,000 home con- 
sumers of electric current. Only 7.8 per cent. 
of the farms in the country have electric service 
of any kind. Fortunately radio does not have 
to wait for power lines, thanks to efficient dry - 
cell tubes and A and B batteries. 

ASHORT -WAVE communication system for 
emergency use is to be installed by the 

Chicago, Milwaukee and St. Paul Railroad 
system, involving transmitting and receiving 
stations at Chicago, Milwaukee, Minneapolis, 
Miles City, Butte, Spokane, Seattle, San Fran- 
cisco, and Omaha. 

ASUMMONS read into the microphone of 
a broadcasting station was considered as a 

legal serving of process by Supreme Court 
Justice J. B. M. Stevens of Rochester, New 
York. Mrs. Lena F. LaPierre thus served 
notice of suit for divorce upon her husband who 
left Elmira for Rochester in 1920, utilizing the 
facilities of WHEC at Rochester for the purpose. 

If such a flimsy method of serving summons 
becomes recognized in law, it will practically 
nullify the fundamental purpose of the summons. 
The chance thatMr. LaPierre was listening in to 
WHEC at the moment that the summons was 
broadcast is probably less than a million to one. 

AN INDICATION of the volume of traffic 
handled by naval radio telegraph stations 

is given by the announcement that the naval 
station at an Francisco sent 159,417 words 
during the month of June, that at Honolulu, 
147,131 and Washington, D. C. 134,737 words. 

DR. ALFRED N. GOLDSMITH (New 
York; Chief Broadcast Engineer, Radio 

Corporation of America): "This is the fourth 
summer of broadcasting and it is not stretching 
the truth to say that broadcasting has finally 
evolved from a seasonal amusement to an all - 
year -round service that brings entertainment, 
enlightment, and education day in and day out, 
to the American public. 

The radio devotee, during the long indoor 
season, has grown to know the radio personalities 
that have come week after week into the home. 
The sponsored programs, ensuring the periodic 
appearance of certain radio features, have taken 
firm grip in the radio audience. The friendly 
contacts thus established are not to be broken off 
even though summertime may usher in a new 
order of things. The public must have its radio 
program just as it must have its daily newspapers 
-in summer as well as in winter." 

W. SMITS, listening in at East Transvaal, 
South Africa, heard the tiny peep of a 

short -wave radio station, one night last April. 
Half way round the world, members of the 
Wilkins Expedition, mushing their way from 
Fairbanks to Point Barrow, had stopped to camp 

SAM PICKARD 
.. Washington, D. C. 

Chief of Radio, United States Department 
of Agriculture: 

"The farm fan has two chief criticisms of 
radio. The one most often voiced is the curse 
of not getting enough sleep. Most of them 
admit that they sit up late at night with their 
sets. Many others say that while they like 
to be neighborly they tire of the whole com- 
munity dropping in every winter evening and 
then forgetting to go bonze. . . . Radio 
on the farm is yielding more dollars and cents 
return on the investment, developing a more 
prosperous American agriculture, and bring- 
ing about a better contented, understanding 
class of farmers than any other single scientific 

contribution of the age." 

for the night. The radio operator had set up 
his little portable B battery powered transmitter, 
in order to report the day's progress to expe- 
dition headquarters at Fairbanks and Point 
Barrow, not more than 25o miles distant. In 
spite of minute power and distance, Mr. Smits 
overheard the little transmitter at the ether end 
of the world. 

AMERICAN radio exports in May, 1926, 
were $443,981 as compared with $577,710 

in May 1925. 

WGY'S programs sent out on a frequency 
of 9140 kc. (32.79 meters) through 

station 2 XAF are frequently used for rebroad- 
casting purposes by the British Broadcasting 
Company. When especially good conditions 
prevail, the British report that these programs 
are equal in quality, if not better, than the 
transmission of some of their own local dance 
orchestras. 

ARECENT Argentine decree places a limit 
upon the amount of advertising and mechan- 

ical music which a station may broadcast, says 
a consular report. 

ALTHOUGH the number of examiners hand- 
ling radio applications in the Patent Office 

has been almost tripled, there are 1850 patents 
pending as compared with 1594 on January first. 
The radio division is five months behind in its 
applications. 



Flow to Is) uiJId the 66JL'squamat1Lc99 FiveTube 
Receiver 

11,7111,171l. 7110.71r.. 

N THE September RADIO BROADCAST, 
we discussed the semi -theoretical as- 
pectsof the King Equamatic coupling 
system as applied in general to radio 

circuits. 
In recapitulation, the Equamatic arrange- 

ment is a method of varying the coupling 
between two circuits automatically as the 
set is tuned, in order that the optimum 
value of power transfer between the cir- 
cuits may be maintained at all frequencies. 
It was demonstrated that this consistent 
optimum transfer can never be achieved 
with fixed coupling; and that the efficiency 
-or, more correctly, the sensitivity and 
selectivity -of any receiver can be raised 
by the application of Equamatic tuning. 

The automatic variation in coupling is 
secured by mounting the primary coil on 
the extended shaft of the tuning variable 
condenser, the eccentric position of the 
secondary being adjusted and fixed at 
best position. The degree of maximum 
coupling is adjusted by changing the 
position of the stationary secondary coil in 
relation to the moving primary, while the 
acceleration, or degree of coupling change, 
is determined by the angle of eccentricity. 

It has been noted that the Equamatic 
system can be applied to practically any 
receiving circuit. However, its practical 
aspects and advantages are probably most 
easily demonstrated in a familiar circuit, 
and the writer has chosen for this purpose 
a variation of the two -stage tuned r.f. 
receiver (the almost standardized five - 
tube set). 

The comprehensive idea is best illus- 
trated by reference to the schematic 
diagram, Fig. I. Coils LI, L2, L3, 
L4, L5, and L.6 are alternately pri- 
maries and secondaries of first stage 
r.f., second stage r.f., and detector 
circuits. Condensers C1, C2, and 
C3 are ro- micro -microfarad tuning 
condensers across the secondaries. 
This arrangement will be recog- 
nized as the standard tuned r.f. 
circuit. The Equamatic innovation 
lies in the automatic coupling 
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A FRONT VIEW OF THE COMPLETED FIVE -TUBE RECEIVER 

The neat layout of the controls is by no means the least important of the "Equamatic's" 
features. The three condenser dials tune with remarkably consistent correlation 

An Efficient Tuned R. Fo i'' eceiv.er Employing a 
System for Automatically Varying Transformer 
Coupling with Frequency-Obtaining the Optimum 
Practicable Energy Transfer at All Frequencies 

By ZEH BOUCK 
variations between the primaries and sec- 
ondaries, Lt, and L2, L3 and L4, L5 and Ls. 

The primary, LI, is mounted on the 
shaft of the tuning condenser C1. Simi- 
larly, L3 is mounted on the extended shaft 
of C2, and L5 on the shaft of C3. As the 
dials are turned, the coupling between the 
primaries and secondaries is varied with an 
acceleration depending upon the angle of 
mounting. As already mentioned, this 
angle is adjusted so as to meet the particu- 
lar requirements of the circuit and tubes, 
automatically maintaining the optimum 
energy transfer over the entire tuning 
range. 

COIL DATA 

AS WILL be seen in Fig. 2, the primar- 
ies are wound with fourteen turns of 

No. 24 wire on a 2 -inch form, and the 
secondaries with 6o turns, of the same size 
wire, on 22 -inch forms. It will be ob- 
served that relatively large primaries are 
made possible in the Equamatic arrange- 
ment, insuring adequate transfer of energy 

.fl,flThe Facts About This Receiver-- 
Type of Circuit 
Number of tubes. 

Features 

Frequency range 

on the low frequencies (long waves). 
Karas condensers are provided with special 
extension shafts suitable for the mounting 
of the primaries. 

While, due to the Equamatic principle, 
the circuit is inherently a stable one, the 
small retard coils, X1 and X2, are included 
in the grid returns to render the adjust- 
ment of the coils and the operation of the 
receiver less critical. About 4o turns of 
No. 36 wire on an iron core having a cross 
section of one quarter square inch will be 
about right. The value is not critical. 

While the home construction of the coils 
and retard chokes presents no very great 
difficulties, inductors and chokes espe- 
cially designed for operation in Equamatic 
receivers can be purchased ready made. 

The remainder of the circuit presents no 
unconventional feature, mechanically or 
electrically. Condenser C4 is the usual 
O.0oo25 -mfd, grid condenser shunted by a 
two -megohm leak, RI. C5 is a o.0025 -mfd. 
bypass condenser across the primary of the 
first audio frequency amplifying trans- 

former, while C6 is a Lo-mfd. 
bypass across the radio frequency 
plate supply. 

R2 is a ten -ohm rheostat con- 
trolling the r.f. filament, and R3 a 
twenty -ohm rheostat for the detec- 
tor tube. The filaments of the 
audio -frequency amplifier tubes are 
lighted through -ampere Amper- 
ites, R4 and R5. P. G. B, and F 
refer, of course, to the initialling on 
the audio frequency transformers. 

Tuned radio frequency. 
Five. Two stages of r. f. with tot -A 
tubes; detector, using tot -A or special 
detector tube; first audio stage, 203 -A; 
second audio stage, 312 or other semi - 
power tube. 
Maximum r. f. gain obtained by use 
of special automatic variable coupling 
arrangement. 
I5oo kc. to qoo kc. (2oo -600 meters). 
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Ji and J2 are respectively first stage and 
second stage filament control jacks. If 
desired, for simplicity, the filament con trr,l 
feature can be eliminated. 

The following is a list of the exact parts 
used in the receiver described: 

3 Karas Equamatic R. F. Transformers 12.00 
3 Karas Orthometric 17 -plate 0.00037 - 

mfd, Extended Shaft Condensers 21.00 
3 Karas Micrometric Vernier Dials 10.50 
2 Karas Harmonik Audio Transformers 
2 Karas Equamatic Retard Coils 2.00 
I Yaxley to-ohm Rheostat with Gold 

Dial 1.50 

1 Yaxley 20-ohm Rheostat with Gold 
Dial 

14.00 

t.5o 
1 Yaxley Gold Interstage Phone Jack 1.05 

I Yaxley Gold Open- Circuit Phone Jack .75 
1 Yaxley Gold Filament Switch .75 
I Sangamo0.00025 Fixed Grid Condenser 

with Clips .50 
1 Amsco 2- Megohm Grid Gate .45 

2 1 -A type Amperite 6 -Volt Resistors 
with Mountings 2.20 

i Burgess 4z volt C Battery 
I Jones Multiplug with Mounting and 8 

ft. of Cable 
5 Benjamin ux Cushion Sockets 
I Elect rad 0.0025 -Mfd. Fixed Conden- 

ser 
1 Electrad i -mfd. Bypass Condenser 
I Formica 7" x 28" Drilled and En- 

graved panel 
1 Formica 6" x 27" Drilled and En- 

graved Sub -panel 
3 Karas Sub -Panel Brackets 
2 Amsco Binding Posts .20 
Binding Posts, Screws, Spaghetti, Bus 

Bar, Lugs, etc. 1.00 

.60 

4.50 
3.75 

.40 

.90 

6.8o 

4.69 
.70 

Total $89.79 

The above list is given for the benefit of 
the fan who may wish to construct an 
Equamatic receiver exactly similar to that 
described in this article, but there is no 
reason why substitutions equivalent elec- 
trically and mechanically may not be made 
for any of the parts listed. 

FIG. 1 

The circuit diagram of the five -tube "Equamatic" receiver. The large arrows indicate the coils 
subject to automatic coupling variation. The values for the lettered parts are all given in the text: 
XI and Xx are retard coils included in the grid returns to render the adjustment of the coils and 

the operation of the receiver less critical 
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FIG. 2 

It is not difficult for the home constructor to make his own coils for the "Equamatic" receiver, and 
the necessary details are given above. Reference to this diagram begins in column, 2, page 479. 

Data on this system helpful to the home constructor appeared in last month's RADIO BRO. %DCAST 
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CONSTRUCTIONAL DETAILS 

THE constructional details of the Equa- 
matic receiver are suggested in the panel 

and sub -panel layouts, Figs. 3 and 4 re- 
spectively, and in the photographic illus- 
trations. If preferred, a baseboard may 
be substituted for the sub -panel, striking 
out four dollars from the complete cost. 

Drilled and engraved panels specially 
designed for the Equamatic receiver are 
now obtainable. However, the exper- 
ienced fan is quite capable of working out 
his own layouts and panels. In such a 
case, special care need be taken only to 
insure the perfect alignment of coils and 
condensers. The stationary or secondary 
coils should be so mounted that, should they 
be turned perpendicular to the panel, the 
axis of the condenser coincides with the axis 
of the coil. This precaution is important. 

The mechanics of securing this arrange- 
ment are illustrated in Fig 2. Drawing A 
shows the dimensional characteristics of 
the stationary coil mounting. The front 
panel is designed by a, the sub -panel by b; 
C, in all drawings, is a line passing through 
the center of the condenser shaft; d is a 
machine screw with a square washer hold- 
ing the coil bracket, e, to the sub -panel; f 
is a bracket of 8" brass strip, 6" long, hold- 
ing the sub -panel to the control panel. 
Drawing B continues the details of the 
coil bracket, e, and the manner in which 
it slides through the swivel screw and 
washer d, on the sub -panel, b. 

Drawing c suggests the moving or 
primary coil arrangement. A brass sleeve 
is fastened to the extended shaft, G, of the 
condenser by set screw H. A bakelite or 
hard rubber strip extends from the brass 
sleeve, to which the primary is mounted by 
a simple "L" bracket. The coil has been 
turned slightly to show this idea. 

Photographs of several home -made 
mountings will be found in the preceding 
article which appeared on page 377 -79 of 
the September, 1926, RADIO BROADCAST. 

The holes for the condensers, brackets e, 
and swivels d, are drilled according to the 
panel and sub -panel layouts. 

The mechanics of mounting the coils are 

2 

A 

11 / 38 

52 
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34 
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made clear by reference to Fig. 5. The 
reader interested in the mechanical con- 
struction of home -made mountings is re- 
ferred to the preceding article, and to the 
data given in Fig. 2 of this article. The 
small "pillboxes" to the right of the two 
right -hand tubes are the retard coils. 

While binding posts are suggested in the 
wiring diagram for the sake of clarity, a 
Jones Multiplug has been used for all 
connections to the receiver, with the excep- 
tion of the C battery. 

Figs.4and 8suggest an efficient sub -panel 
or base -board layout. As will be observed, 
all coils are connected to associated ap- 

ADJUSTING THE COIL ANGLE 

THE second and third coils are always 
adjusted so that coupling is loosened 

as the frequency increases (as the wave goes 
down). As a rule, the first coils are sim- 
ilarly adjusted, though unusual antenna 
conditions, as will be noted later, occasion- 
ally reverse this last motion. 

The stationary coils should first be 
placed at slightly above the correct angle, 
which is in the neighborhood of 58 degrees 
measured between a side of the coil and the 
front panel. On the special Karas Equa- 
matic sub -panels, this angle is marked with 
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FIG. 3 

This diagram shows the main panel layout for the benefit of those constructors who 
will build the five -tube receiver with the parts as listed by the author on page 48o 

paratus by flexible leads. It is important 
that the inductor terminals be wired 
correctly in respect to outer and inner 
turns. Assume both coils in a perpendi- 
cular position to the panel, i.e., the position 
in which there would be no coupling change 
as the circuits are tuned. The two coils 
will necessarily be parallel. Viewed from 
the front of the panel, the lead nearest to 
the observer should be connected to the 
antenna, in the case of the first primary, 
and to the plates of the preceding tubes, in 
cases of the second and third primaries. 
The secondary lead, nearer to the panel, 
is led to the negative filament in the first 
two tubes and to plus filament in the 
detector tube. 

Fig. 6 shows the under -sub -panel wiring, 
while the photograph at the top of the first 
page of this article is a front view of the 
finished set. 

a white line. A glance at Fig. 8 will convey 
a close idea of the correct (final) position. 
All three condensers are now turned to 
maximum capacity, and the extension 
shafts adjusted (by means of the set screw) 
so that each primary can be turned (on a 
vertical axis) parallel to the secondary. 
When this is done, we shall have close 
coupling between primaries and secondar- 
ies. In other words, the primary coils will 
form the same angle with the front panel, 
as the secondaries. 

In this position, coupling between 
primaries and secondaries can be tightened 
by pushing the secondary coil, in its slide 
mounting, closer to the primary. Coupling 
can be loosened by reversing the process. 

All adjustments of coupling and angle are 
made in this position, i.e., with the primaries 
and secondaries parallel -and with the re- 
ceiver connected to antenna and batteries. 
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FIG. 4 
The sub -panel layout which the author used. If desired, a base -board may be substituted for this panel. On the special 
panels which are now obtainable for this receiver, the correct angle for the stationary coils is marked clearly with a white line 
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RADIO BROADCAST Photograph 

FIG. 5 

A behind- the -panel view of the author's receiver, which clearly shows the general arrangement of 
the coils. The stationary coils may be adjusted in the first case by virtue of the fact that a swivel 

arrangement, as shown in Fig. 2, is employed 

If the coupling between primaries and 
secondaries is increased beyond certain 
limits (if the secondary is pushed too far 
over the primary) the system will become 
unstable and will oscillate at about 5.2 
volts on the filaments (with the rheostats 
three quarters out). Coupling should be 
loosened until the circuit is stable at this 
filament potential. As the coil angle in 
this first position is purposely high, it will 
probably be found that, with each con- 
denser tuned to the shortest possible wave, 
the circuit will again oscillate. The coils 
are then turned up to close coupling, the 

(the normal arrangement, Fig. 8). The 
loose coupling will raise the resonance point 
of the antenna circuit to something ap- 
proaching the wavelength of the tuned 
station, with a resulting amplified signal. 
On the longer waves, close coupling will be 
necessary to secure adequate transfer of 
energy. However, with an exceptionally 
long antenna, close coupling on the shorter 
waves will be desirable in order to lower 
the inductance of the open circuit. In this 
latter case, the order of coupling variation 
will be reversed. Under which of the two 
possible conditionss your receiver works 

angle slightly decreased (the coils turned in 
toward the panel), and returned to the 
short -wave position. If the circuit still 
oscillates, the angle is further decreased 
(the adjustment being changed always at 
maximum coupling) until the circuit is 
stable over the entire tuning range. 

REVERSED COUPLING ON THE FIRST TUBE 

AS PREVIOUSLY mentioned, it is 
occasionally possible that the re- 

ceiver will function better with a reversed 
coupling action between the antenna 
primary and the first secondary, i.e., with 
the coupling increasing as the wavelength 
is decreased. 

There are two antenna conditions, as 
well as several other interactions, which will 
determine the direction of coupling move- 
ment in this circuit. Whenever two coils 
are brought close together (the coupling 
increased) the inductance of these coils is 
lowered; in other words, they arc tuned to 
a shorter wavelength. This is a simple 
transformer action. Therefore, when a 
very short antenna is used, in the average 
case we will secure best results with loose 
coupling on the short wavelengths and 
tight coupling on the long wavelengths 

RADIO BROADCAST Photograph 

as that of any similar set, such as the con- 
ventional neutrodyne. Practically all 
tubes can be used in this set with the pro- 
per A, B, and C voltages. For the indi- 
cated potentials, five tot -A type tubes are 
recommended. If desired, a type 171 tube 
may be employed in tke output socket 
with increased quality and volume. In this 
case, a half -ampere Amperite should be 
used in the filament circuit of the 171 tube, 
and a separate C battery, of the correct 
potential, interpolated in the grid return. 

The Equamatic receiver tunes with de- 
lightful ease, maintaining a remarkably 
consistent correlation among the three 
dials over the entire tuning range. The 
accompanying tuning chart, Fig. 7, will 
be found reliable on all sets built with the 
designated parts. Selectivity is perfect, 
without the knife -edge tuning that causes 
marked distortion on the short waves, or 
the broad tuning on the longer waves 
which characterize the conventional tuned 
r. f. receiver. 

In comparison with a standard neu- 
tralized, five -tube tuned radio frequency 
receiver used in the writer's laboratory, 
the Equamatic receiver described shows a 
distinct superiority, particularly on the 
longer wavelengths. 

Articles shortly to follow will describe 
the application of the Equamatic system to 
other widely used circuits. 

FIG. 6 STATION 
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best is easily determined by experiment. 
To make the coupling loosen as the wave- 
length increases, it is merely necessary to 
set the two coils parallel when the con- 
denser is at its lowest capacity. Depend- 
ent to a certain degree on the angle of the 
first coil is the selectivity, while the angles 
of the other two coils affect stability. 

OPERATION 

ASIDE from the adjustment of the 
coils, the operation of the Equamatic 

five -tube receiver is identically the same 
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FIG. 7 
This tuning chart will be found invaluable by 
those who build the "Equamatic" exactly to 
the writer's specifications, for it is surprisingly 

accurate 

RADIO BROADCAST Photograph 
FIG. 8 

Looking down on the finished receiver. The two pillbox -like "gadgets" behind the two right -hand 
condensers are the retard coils. The constructional details of these coils are given in the text, but 

those shown in this picture are factory made 
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ARTHUR PERKINS (2 APQ) 
Who goes with Commander Dyott to the River 
of Doubt to report by means of a battery 
operated short -wave transmitter the progress of 
the expedition. The receiver that will be used 

by Mr. Perkins is shown in this picture 

1TH the departure of Commander 
Dyott, of the Roosevelt Memorial 
Association Expedition, for the River 

of Doubt, in Brazil, RADIO BROADCAST adds 
another name to its list of those expeditions 
which are equipped with short -wave appara- 
tus constructed according to specifications 
supplied by the Laboratory at Garden City. 
As generally chronicled in the press, it was on 
July 24th that the Dyott expedition left New 
York on its big adventure -to re- explore the 
River of Doubt, up which Theodore Roosevelt 
laboriously navigated in 1914, before short -wave 
radio communication, as it is known to-day, was 
dreamed of. With Dyott went two complete 
radio transmitters, a 250-watt short -wave 
transmitter built for RADIO BROADCAST by the 
Allan D. Cardwell Corporation, and a small 
portable set operating from Eveready B bat- 
teries. It is intended that the 250-watter, 
together with a suitable receiver (which was es- 
pecially built for RADIO BROADCAST), be set up 
as a base station in a suitably located spot some- 
where near the center of Brazil. This station 
will be under the charge of Eugene Bussey (2 cit.), 
of Yonkers, while the key of the small portable 
set, which will advance up the river with the 
expedition, will be "pounded" by Mr. Arthur 
Perkins (2 APQ). The equipment used by Mr. 
Perkins was built by himself to RADIO BROAD- 
CAST specifications, with Hammarlund parts. 

At the time of writing, little can be told about 
schedules and wavelengths, as this depends upon 
restrictions imposed by the Brazilian govern- 
ment. It is probable, however, that the 750o- 
kc. band (4o-meter band) will be used. The 
call signals, too, are not yet known, but an 
endeavor is being made to obtain the use of the 
calls GMD and 2 GYA for the base station and 
advance station respectively. 

Other expeditions which have been equipped 
with RADIO BROADCAST apparatus are those of 
Francis Gow Smith and of Commander Mac- 
Millan. Gow Smith sailed many months ago 
for the wilds of Brazil, seeking more information 
for the museum of the American Indian. He 
appealed to 2 GY (the experimental station of 
RADIO BROADCAST) for a receiver so that he 
would be able to receive the short -wave trans- 

Radi® with the 

Dyott razil Expedition 
The Laboratory ®f Radi© Broadcast Has Sup- 
plied Short-Wave Equipment t© Three Fam- 
ous Expeditions, that of Commander Dyott to 

the "River ®f Doubt" Being the Most Recent 

C 
- 

A 

TRANSMITTERS 
Which will play an 
important part during 
the expedition up the 
River of Doubt. The 
small transmitter 
shown above was built 
by Mr. Perkins, and 
will accompany him up 
the river so that he 
will be in touch with 
the base station. To 
the right is shown the 
250-watt transmitter 
built by Cardwell 
which will be used to 
communicate with the 
outside world from the 
base station, and with 
Mr. Perkins up the 

river 

.. 
missions of wGY and KDKA while he was in the 
jungles. We have since heard from this famous 
explcrer that he has been singularly successful 
in his efforts to listen to the short -wave broad- 
casts from the outer world and, thanks to the 
cooperation of the General Electric Company 
in sending out special time signals, he has reg- 
ularly been able to ascertain his geographical 
positions very accurately. 

On June 29th, Commander MacMillan sailed 
for Greenland with two vessels, his own Bowdoin 
and a new schooner, the Sachem, built by Rowe 
Metcalf. On the latter vessel, as radio operator, 
is Austin C. Cooley who described in RADIO 
BROADCAST some time ago his experiments,in 
picture transmission by radio. Up to the pres- 
ent time 2 GY has maintained nightly communi- 
cation with KGBB, the Sachem, although she is, 
as we write these words, in the region of con- 
tinuous daylight off Greenland. The receiver 
used by Mr. Cooley was built by the operators 
at 2 GY. It is similar to the Silver -Marshall set 
used at the base station of the Dyott Expedition. 
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ABOVE 
Is shown an interior view of the 
short -wave portable trans- 
mitter which will accompany 
the expedition up the River of 
Doubt, and will be operated by 
Arthur Perkins. Amateurs 
will recognize the standard 
short -wave equipment that 
went into this set. The call 
2 GYA may be allotted to this 
transmitter but definite infor- 
mation concerning this matter 

is not yet available 

THE ADVANCE SET 
An interior view of the receiver which will ac- 
company the expedition up the River of Doubt 

AT THE BASE STATION 

The receiver below will be depended upon for 
reception of signals from Mr. Perkins and the 
outside world. This is the rear view of the set 

built by Silver- Marshall, shown above 

TO THE LEFT 
May be seen the short -wave 
receiver built for RADIO BROAD- 
CAST by Silver Marshall to be 
utilized at the base station of 
the Dyott expedition. Below: 
The short -wave receiver built 
by RADIO BROADCAST for Mr. 
Gow Smith. an explorer now in 
the very depths of South Amer- 
ica. With this receiver he has 
heard, from the center of Bra- 
zil, concerts from WGY and 

KDKA, and also from London 

A 



RADIO BROADCAST Photograph 
FIG. I 

A rear view of the A, B, C, line supply device shows the simplicity 
of construction. The operator is examining the new 85- milliampere 
Raytheon rectifier tube, the key element to the entire device 

ADIO manufacturers everywhere are 
bending the energies and resources of 
their development laboratories to an 

adequate solution of the problem of utilizing the 
a. c. home supply for radio purposes. It is 
fairly certain that manufacturers who will place 
on the market reliable and satisfactory a. c. 

operated receivers at reasonable prices will 
enjoy a tremendous sale of these devices. The 
time is here, if ever, for the presentation of the 
"light- socket" receiver. 

The reasons for the sudden growth of this 
demand are not obscure. Radio has gradually 
passed from the experimental stage, in its major 
aspects, into a state of mature development, 
requiring the skill and efficiency of trained en- 
gineers. The average broadcast listener of to- 
day wants reliable performance, high quality 
reproduction, and ease of control. The keynote 
of all these virtues is power. What better 
source of power is there than the a. c. light - 
socket, at an average rate of not more than ten 
cents per kilowatt hour? Additional advantages 
offered by the use of a. c. power on radio re- 
ceivers are the increased reliability, simplicity 
of maintenance, and ease of control. 

Several fundamental differences exist among 
the various methods in development 
and in use at the present time, and 
a brief survey of their respective 
features will give the reader a per- 
spective of the situation, whereby 
he can decide for himself the proper 
method to use in his own radio 
installation. In the present article, 
a method will be described in detail 
for constructing an a. c. operated set 
at home, using standard parts. The 
photograph, Fig. i, shows a power 
unit designed to supply A, B, and C 
voltage for receivers employing from 
three to nine tubes. 

Without doubt, the first method 
employed for operating a radio re- 
ceiver from a. c. power is that shown 
in Fig. 2, on the next page. In this 
circuit, the radio -frequency amplifier 
tubes, and audio amplifier tubes, 
are supplied with "raw" a. c. on the 
filaments. The grid and plate are 
kept at an average zero potential 

C Line Supply Device 
A Suitable Unit Whic]a. Makes Complete 
the ]Eliminati®n of Batteries fr®m the ]Ede. 

ceiver-A Comparison Between the Costs 
of A Supply Sources-Adapting the Unit 
t® the Receiver-The New Raytheon Tube 

., B. F. ROLAND 

from the a. c. filaments by 
means of potentiometers, 
which are carefully adjusted 
to reduce a. c. hum to a 

minimum. The detector 
may be a crystal detector as 
shown, or it may be re- 
placed by a tube detector, 
operated from a small dry 
cell. This tube may be 

supplied by a separate d. c. filament source, 
or its energy may come from the plate of the 
power amplifier tube by placing the filament of 
this detector in series with the B supply of the 
power amplifier, as is done in some models 
appearing on the market this season. Obviously 
in this case, the detector tube must have a fila- 
ment requiring not more than the 65 milliam- 
peres current which the plate circuit of the power 
amplifier can supply. This method of supplying 
a radio set with a. c. power is very good if it can 
be properly balanced, but in the hands of any 
but an expert, it is very hard to eliminate all the 
hum caused by the a. c. field surrounding the 
filament leads. If, when using the "raw" a. c., 
one -volt oxide coated filament tubes are em- 
ployed, such as the wo -i i, WD-I2, or Western 
Electric N type, much better results can be ob- 
tained than by the use of standard 20I -A type 
tubes. This was suggested to the writer by 
Keith Henney of RADIO BROADCAST Laboratory. 
In either case, the potentiometers must be read- 
justed every time the filament temperature is 
changed. If a toy transformer is rewound to 
have a center tap accurately placed it may be 
used instead of the potentiometer. 

One modern receiver on the market now em- 

ploys a method similar to that shown in Fig. 2, 
using UX -II2 tubes for all amplifier stages. 
Western Electric 216-A or VT -2 tubes will be 
found to give equally good results. In any ar- 
rangement of this type, the last stage audio tube 
is a power amplifier connected in the usual man- 
ner. Proper C batteries must be employed in 
the various stages to make sure the amplifiers 
are operating on the straight portion of their 
characteristic, thus assisting to eliminate the 
possibility of a. c. hum. The B battery poten- 
tials of the receiver in Fig. 2 are obtained from 
customary sources. 

TYPES AND COST OF A POWER SUPPLY 

ANOTHER method of supplying A power 
to radio receivers is by means of the stor- 

age battery and "silent" or "trickle" charger. 
In this arrangement, advantage is taken of the 
smoothing properties of a storage battery to 
filter out the ripple in the pulsating d.c. ob- 
tained from the battery charger. There are 
two general types of this class of service, depend- 
ing upon the choice of rectifiers. The first is 
the electrolytic, which includes either lead- alumi- 
num cells with borax or ammonium phosphate 
electrolyte, or the tantalum -lead cell with sul- 
phuric acid as an electrolyte. The normal charg- 
ing rate of these rectifiers is from 0.25 to 0.50 
amperes at 6 volts, and if the trickle charger 
is operated 24 hours a day, the energy consumed 
by the average five- or six -tube receiver will just 
about equal that delivered by the trickle charger. 
The cost of energy obtained in this manner is 

approximately seventy cents per kilowatt hour 
at the receiver, assuming an overall efficiency of 
15 per cent. The second type of A power supply 

in this class contains a gaseous dis- 
charge type of rectifier, and is cap- 
able of supplying d.c. to a storage 
battery up to 2 amperes. On ac- 
count of the power required to heat 
the rectifier filaments, the overall 
efficiency seldom exceeds 8 per cent., 
and the average cost of power in 
this instance is approximately $4.00 
per kilowatt hour, including fixed 
charges and replacement costs on 
the charger, rectifier, and storage 
battery. The trickle charger method 
is probably the most satisfactory 
plan developed at the present time 
for the supply of separate A battery 
power from the light socket. It is 
economical, reliable, and does not 
impair the quality of reproduction 
by a. c. hum as is often the case in 
supplying raw a. c. to the filaments. 
The main objection to its universal 
adoption is the use of the storage 
battery which often gives off corro- 

Cr'HIS article describes an easily built device which will supply A, B, 
11 and C potential in sufficient quantity for a receiver using up to eight 

or nine tubes. This supply device, as designed and described here, is ap- 
plicable for filament supply only with such seis as use the 199 type tubes - connected in series. That means that if this unit is to be used with 
an existing receiver, the filament circuit must be rewired as directed in these 
pages and only three -volt tubes can be used. This device will supply: 6 
volts a.c. for lighting the filaments of power amplifier tubes, up to go volts 
C potential, up to 200 volts of B potential, and will supply up to 6o mils. 
of filament current to as many as 9 three-volt tubes in series. Although 
the unit described here requires the rewiring of the filament circuits to a 
series connection, this unit should please many radio constructors who are 
anxious to have a really dependable source of current supply for their sets. 
This article will serve to introduce the new type BH Raytheon tube whose 
sphere of usefulness is much larger than the old type B. No critical ad- 
justments are necessary with this unit when the a.c. line voltage changes, 
and no parts are listed which are not easily bad. This model has the ap- 
proval of the Laboratory of the Raytheon Company and also of RADIO 
BROADCAST Laboratory. -THE EDITOR. 

4%96 .m.,. 
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sive vapors and needs frequent attention for 
proper performance. 

Neither of the foregoing methods closely fol- 
lows the general principles of the modern and 
efficient B -power supply, employing transformer, 
rectifier, and filter. When the values of current 
and voltage are considered with reference to A- 
battery filter circuits, it is not surprising that 
there has not yet been developed a commercial 
A power supply along these lines. Dr. Vannevar 
Bush said at the last Radio Manufacturers As- 
sociation Convention: " For every microfarad re- 
quired to produce a certain degree of smoothing 
at 6o volts, there are required woo microfarads 
for the same degree of smoothing of the same 
power at 6 volts." The physical dimensions of A 
filter circuits are, therefore, beyond the scope of 
economic design. Fairly satisfactory A filters 
have been built along the lines shown by Fig. 3. 

Here the customary filter condensers are re- 
placed by resistances. The chokes occupy the 
usual series position, serving to divert the a. c. 

through the shunt resistances while allowing 
the greater part of the d. c. to pass on to the 
radio receivers. The filtering efficiency of this 
type of circuit is good if enough current is al- 
lowed to pass through the resistances. This 
current usually attains a value of approximately 
3o per cent. of the output current and hence it 
imposes a large load on the rectifier that does 
not serve any useful purpose. The overall 
efficiency of a 6 -volt 1.5- ampere device of this 
type was measured and found to be 6 per cent., 
making the cost of A power at the receiver 
approximately $2.75 per kilowatt hour by this 
means. 

FILAMENTS IN SERIES 

ALOGICAL 
solution to the difficulties of A 

power filtering is to connect the filaments 
of the radio tubes in series. Under this condi- 
tion there are higher voltages available, making 
it possible to use condensers to advantage, and 
the current consumed is so small that the filter 
choke coils are of reasonable proportions. 

In Fig. 4 will be found a schematic diagram of 
the power unit illustrated in Fig. 1. This device 
will supply voltages and currents as follows: 

- 
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e- 8. Int. 

FIG. 2 

A four -tube circuit which utilizes merely the stepped -down a.c. for energizing the filaments 
of the tubes. Since, where a crystal detector is used, the raw a.c. may be applied to the am- 

plifier tubes, there is no need for rectifier or filter 

A.C. Fdemenl Supply 

.' 

JL 

*.) 

o 
8+ M. 

A Battery-6o milliamperes -6 to 30 volts. 

B Battery -up to 25 milli- (200 volts 

amperes at 590 (variable) volts 
`45 (variable) volts 

C Battery-From o to 5o volts. 
The use of the device is, of course, restricted to 

radio receivers employing tubes similar in 
characteristics to the ux -199 or nv -3 tubes with 
filaments wired in series, and under these condi- 
tions its performance as a universal power supply 
is ideal. The device illustrated is adaptable to 
any type of radio circuit and has been used with 
success on a three -circuit regenerative set, the 
Browning Drake, and tuned radio frequency 
receivers, with variations of each type. Trans- 
former- resistance- or impedance -coupled ampli- 
fiers have been employed indiscriminately with 
equally good success. 

In Fig. 4, T1 is the General Radio power trans- 
former designed for 5o watts, 1 io volts, at full 
load. The high voltage secondary provides 35o 

volts each side of the tap at the center at 
no load. The third 
winding, T2, provides 
5 volts at 5 amperes 
for the "raw" a. c. 

filament supply of /R 

R1 

Cg 

B+ Det. 

C7 ° B- 
A- 

C+ 
C8 

C- 

B+ Max. 

B+ Int. 

S R8 

Il' 

A.C.FilamentSupply 
For Power Amplifier Tube 

o 

FIG. 4 
The complete circuit diagram for the A, B, C line supply device described herewith, is shown above. 
The parts employed as listed, may be identified as follows: Ra. Raytheon type BH; Ri, Ward Leon- 
ard 5000 ohms; R2, Federal No. 25 Potentiometer; 123, Ward Leonard 3000 ohms; R4, Clarostat; 
1(5, Bradleyohm No. 1o; R6, Ward- Leonard 1o,000-ohm fixed resistor; R7, General Radio No. 214 
Potentiometer; R8, General Radio No. 214 Potentiometer; CI, o.1 -mfd. condenser; C2, 0.1 -mid. 
condenser; C3, 4.o -mfd. condenser; C4, 4.0-mfd. condenser; C5, 6.o -mfd. condenser; C6, C7, C8, 
1.0 -mfd. condensers (condensers used in this model are Tobe Deutschmann but others with an 
operating voltage of 35o volts may be used); A, o to 75 m.a. milliammeter; L, Genera! Radio type 
366 choke, 25 henries at 85 m.a., d.c.; Ti, type 365 General Radio transformer supplying 35o volts 

per anode; 'l'2, Brach 8 -volt bell transformer supplying 5 volts at ampere 

an ux -i I2 or ux -171 power -amplifier tube. This 
may be supplied by a separate filament lighting 
transformer. In this construction, a Brach unit 
serves the purpose nicely. Across each half of 
the secondary of Ti is connected a o. lo-micro- 
farad buffer condenser, cl. and c2. of the t000-volt 
flash test type. The outer ends of this winding 
are connected to the filament terminals of a 

FIG. 3. 

Line supply devices may employ several sys- 
tems of filtering the rectified a.c. Here is shown 
one using resistances instead of bulky bypass 

condensers 

standard ux type socket, into which is plugged 
the new type BH Raytheon rectifier, Ra. The 
plate terminal of the socket, corresponding to 
the cathode of the Raytheon tube, is connected 
to the plus side of the filter circuit. 

The filter circuit of this power unit includes 
choke coils, L, capable of passing 85 milliamperes 
direct current without heating, and having a 

residual inductance of at least 25 henries per 
choke at this value of direct current. The 
General Radio type 366 standard B- substitute 
choke is admirably suited for this service. 
Others which fulfill the above requirements will 
probably be equally satisfactory. The filter 
condensers are arranged in order as shown in 
Fig. 4. 

The voltage -control unit shown at the right - 
hand end of Fig. 4 has been tried under all condi- 
tions, and has given good service. There was 
some difficulty in obtaining proper values and 
current -carrying capacities of the various resis- 
tors and, after considerable testing, the units 
specified were adopted. All of the parts in the 
control unit may be obtained from regular stock 
of the various manufacturers or their dealers. 

For the plate voltage of the power- amplifier 
tube, the maximum B plus is taken directly 
from the terminals of the filter circuit, as shown 
in Fig. 4 as B --Max. amp. This terminal pro- 
vides approximately 200 volts at full load. A 
Clarostat, R4, is used to control the voltage out- 
put of the next lower tap (13 plus Int.) and will 
give from 90 to 135 volts approximately on the 
usual plate- current drain at this voltage. The 
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A.C.Filament Supply 
For Power Amplifier Tube 

FIG. 5 

To employ the line supply device described, the filament circuit of the receiver with which it is to be used must be altered so that all the filaments are 
connected in series. Then 199, or other 3 -volt tubes, replace those formerly used, with the exception of the last stage wherein a power tube, such as 
the 112 or 171 may be employed. The circuit above is a typical five -tube, tuned radio- frequency receiver employing resistance- coupled audio frequency 

amplification 

B -plus detector tap is obtained through the 
use of another Clarostat or a Bradleyohm No. 
10, R5; One -microfarad condensers are con- 
nected in both of these cases from the B plus 
variable to B minus to bypass rheostat noises, 
and to prevent undesirable coupling between the 
various amplifier stages. 

THE C BATTERY SUPPLY 

THE C battery is obtained from a wire - 
wound variable resistance of the proper 

value. As this resistance carries the full load 
current of the eliminator, it must be designed to 
carry from 70 to 85 milliamperes without change 
of resistance, and without excessive heating. 
If high C voltages are desired, say up to 6o volts, 
the Federal No. 25 potentiometer is a good 
resistance to use here. I t has a maximum re- 
sistance of í85o ohms, and will carry the full 
load current fairly satisfactorily. A General 
Radio No. 141 potentiometer may be used in 
this position to supply C voltages up to 34 
volts, and does so with much less heating. A 
1 -mfd. condenser is connected from C plus to C 
minus to prevent undesirable coupling effects 
and distortion. If 6o volts C bias are required 
and 85 milliamperes pass through the resistance 

supplying it, the power that must be taken care 
of is 5.1 watts. 

The a. c. filament winding, T2, may not be 
available to the average constructor who may 
have access to a 50-watt transformer having 
other satisfactory windings. In this case a 
Thordarson doorbell ringing transformer may 
be used to light the filament of the power 
amplifier tube. This transformer will be found 
to give the proper voltage without a filament 
rheostat for the ux -171 and ux -112 tubes using 
the winding marked "6 volts." A 400- ohm 
potentiometer, R 8, is connected across the 
5 -volt a. c. supply and the center tap is returned 
to the B minus terminal of the supply unit. The 
adjustment of this potentiometer is very critical 
in order to eliminate all a. c. hum from this 
source. 

The A plus terminal of the power supply is 
obtained by dropping the B plus max. through a 
suitable rheostat to the required A- battery 
voltage. The resistance used in this position 
should have a range of from 3000 to 5000 ohms, 
and a current -carrying capacity of 6o milliam- 
peres. As there was no rheostat of these re- 
quirements available, the writer used a combina- 
tion of fixed and variable resistances to achieve 

FIG. 6 
This is practically the same circuit as shown in 
Fig. 5 excepting that the grid returns for three 
of the tubes are connected differently so that 
other grid bias potentials may be obtained 

11--111- 

3 

the degree of control required. A fixed Ward 
Leonard 3000 -ohm unit was placed in series 
with a Ward -Leonard 5000 -ohm fixed resistor, 
around which was shunted a Federal No. 25 
potentiometer. With this arrangement, the 
required degree of current control was attained. 

A filament milliammeter having a scale read- 
ing of o-loo mils or better yet o-75 mils is placed 
in series with the A -plus lead going to the radio 
set, and by means of the rheostat and the mil - 
liammeter, a constant current of not over 6o 
milliamperes can be held at all times. If the 
latter type of meter is not readily available at 
the local dealer it may be obtained from such 
companies as the Weston Electrical Instrument 
Corp. or the Jewel Electrical instrument Co. An 
adjustment of the filament current will have to 
be made when first turning on the receiver and, 
after the first two or three minutes, no further 
adjustment need be made. Very wide fluctua- 
tions of the Ito-volt house supply voltage (i.e., 
greater than to volts) will, of course, affect the 
value of filament current, but it will be found 
that setting the milliammeter at 58 milliamperes 
will give excellent amplification, and make allow- 
ance at the same time for those line- voltage 
variations which come within the usual range. 

II 
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A.C. Filament Supply 
for Power Amplifier Tube 

Terminals corresponding to those of the Raytheon A.B.C. Power Unit 
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RADIO BROADCAST Photograph 

THE FRONT VIEW 

Of the line supply device presents a very pleasing appearance. It is suggested that, if the construc- 
tion of a housing for this device be attempted, perforated sheet brass or just plain sheet brass with 

vent holes made therein, be employed 

The variable arm on the 400 -ohm potentio- 
meter is set at such a point that a minimum a.c. 

hum is heard in-the-head phones when no signal 
is being received. It can then be left in this 
position without further attention. In case 

it is necessary to reduce the a. c. voltage available 
from the 5 -volt winding by means of a rheostat, 
it will be necessary to readjust the potentiometer 
every time a change is made .on the rheostat 
setting. 

The experimenter desiring to build the A, B, 

C line supply device described in this article will 
find the various drawings and photographs very 
helpful. The different units should be mounted 
on the panel and base -board drilled in accordance 
with the drilling templates shown in Figs. 7 and 
8. After mounting the parts, the base -board 
may be screwed to the panel and the wiring done. 
It will be wise to follow the exact layouts of 
wiring that proved to be successful in the model 
that was made up. The arrangement of wires 
is evident from the photographs. Cover all the 
bus bar with spaghetti so as to prevent any 
accidental short circuits. 

Figs. 5 and 6 show conventional radio cir- 
cuits which have been revised in accordance 
with the demands imposed by connecting the 
radio tube filaments in series. Any of the 
standard radio circuits may be revised and thus 
adapted to series filament service if the few 
fundamental features outlined below are 
observed. 

There are, in general, two methods whereby 
the tube filaments may be successfully operated 
in series. The first method, employed in some 
of the Bell System circuits, makes use of the 
voltage drop in successive filaments as a source 
of grid bias in certain tubes, thereby raising the 
maximum value of plate voltage which may be 
applied to these tubes. This method is accepta- 
ble provided the current in the filament circuit 
is sufficiently uniform and without a. c. ripple, 
which would introduce a. c. hum and modulation 
of the radio signals. This method is somewhat 
more efficient from the standpoint of the ampli- 
fication obtained and, if care is taken to obtain 
the proper bias on the various grids, it will un- 
doubtedly serve the constructor in the most 
desirable manner. See Fig. 5. 

Ilie alternative method, which is perhaps 
simpler from the construction standpoint, is to 
disregard the various filament drops and connect 
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the grid return lead of each stage to the nega- 
tive side of the respective filament. See 

Fig. 6. It will naturally be necessary in this 
arrangement to reduce the plate voltage applied 
to these tubes to normal values consistent with- 
out grid bias. if the second method is em- 
ployed, it is not necessary to provide such 
a high degree of filtering in the A- current 
supply. As high as 5 per cent. ripple has been 
used by the writer in this connection without 
too noticeable a hum in the speaker. 

The power unit described in this article gives 
a very high degree of filtering, and the filament 
voltage drop can therefore be used as grid bias 
if the constructor desires. In this case all of the 
constants of the circuit must be carefully main- 
tained. For example, the filter chokes must 
have a residual inductance at 85 ma d.c. load of 
not less than 25 henries. The filter condensers 
should be arranged exactly as shown in Fig. 5, 

the first condenser having a capacity of 4.o 
mfd., the second also 4.o mfd., and the terminal 
capacity from 6.o to 12.0 mfd., in proportion to 
the quality of reproduction which the builder 
desires. The bypass condensers placed from the 
variable B plus terminals to B negative and 
from C plus to C minus, are necessary to reduce 

rheostat noises and to 
reduce interstage coup- 
ling to a reasonable 

t value. Their capacity 
should therefore be not 
less than t.o mfd. for a 

margin of safety. The 
variable C battery, pro - 

I vided for the grid of the 
ib power amplifier tube, is 

controlled by means of 
the variable resistor R, 
in Fig. 4. The value of 
C battery can be roughly 
calculated from the pro- 
duct of the total load 
current from the power 
supply set, and the re- 
sistance included in the 
A- battery rheostat. If 
exact values are essen- 
tial, the C voltage may 
be measured by a high - 
resistance voltmeter, 

- - - ts" >I 

FIG. 7 
The panel for the line supply device is not of the standard 7 -inch width 
but is 81 inches wide. The dimensions shown above enable the con- 
structor to duplicate layout and placement of parts as shown in the 

accompanying photographs 

RADIO BROADCAST Photograph 

THE BOTTOM VIEW 
Of the "works" assembled underneath the sub -base 
shows that most of the wiring of the unit is out of sight 



OCTOBER, 1926 AN A. B. C. LINE SUPPLY DEVICE 

No. 18 

- 3 1/4 " - 

No. 18 

- 

No.18- 
-1"-7.'1" 7--1"--1"--`1y.<- -- 

. 1 I 

All other holes No 28 

- ---7'z 
BINDING POST STRIP 

CONDENSER RETAINING BRACKET 

No 18 hole 
" 

Dnlled 8 Tapped 

O Wfor 6 -32 Thread 's I 

4 - - - - -- -3 "-- - - - -- 
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FIG. 8 
A binding post strip, condenser bracket and 
sub -base supports may be laid out as shown here 

taking into consideration the 
amount of current drawn by 
the voltmeter from the power - 
supply circuit. This determin- 
ation is not ordinarily neces- 
sary, as improper bias on the 
power tube will very soon be- 
come apparent from the dis- 
tortion produced. 

The method of operating a 

radio receiver with filaments 
connected in series is perhaps 
unique to many experimenters 
who are accustomed to con- 
stant voltage control, and for 
this reason the experiences of 
the writer may be of benefit. 
In the first place, it will be 
noticed that most of the 199 
type radio tubes give at least 
as good service on 58 milliam- 
peres filament current as on 6o 
milliamperes. Very frequently 
it is possible to lower this value 
to 56 milliamperes without les- 
sening the degree of amplifica- 
tion, and in no case should it be 
necessary to increase the filament cur- 
rent over 6o milliamperes. The Dv -3 
type filaments have a useful range of 
6o to 65 milliamperes. In starting up 
the power unit for use in connection 
with a radio receiver, first place the 
rheostat setting at minimum current 
position, and, if it is known that the 
ninimum current is more than 5o mil - 
iamperes, it will be much better to 

place a io- or 15 -watt 1io-volt tung- 
sten lamp in series with the A supply 
to the radio set. Then, when turning 
on the 110 -volt a.c. supply, take note 
of the milliammeter reading, to be 
sure there are no short circuits around 
the protective resistances. If the mil - 
liammeter reads zero, there is possibly 
an open circuit somewhere in the A 
circuit, or one of the 199 tubes has 
a burned -out filament. If the milliam- 
meter reads 5o milliamperes or less, 
gradually increase the setting of the A rheostat 
until the filaments are consuming from 55 to 6o 
milliamperes. The B supply voltages should now 
be checked over and adjusted to their proper 
values. The potentiometer across the a. c. 
filament of the power- amplifier tube should be 
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FIG. 9 
Upper view of the sub -base layout. Compare this with the top view. 
Strict adherence to the layout shown is advised for best results 
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FIG. 10 

This picture layout, together with the accompanying photographs, will aid mater- 
ially in correctly locating the various apparatus employed in the construction 

An under view of the sub -base is shown 

A TOP VIEW 
Of the A, B, C line supply device. The use of the 85 -mil. Raytheon 
tube makes possible the use of this unit as a source of supply for the 

filaments of 199 or other similar tubes 

adjusted very carefully to give minimum a.c. 
hum when no signal is being received, and then 
the C voltage on this tube should be adjusted to 
the proper value. The filament supply may 
again need adjustment, setting the rheostat to 
give approximately 58 milliamperes for 199 type 

unit 
tion. 

tubes, and 63 milliamperes for 
Dv -3 type tubes. 

The effect of a.c. line voltage 
variations upon reception will 
not be noticeable for normal 
and adequate wiring installa- 
tions. A setting of 58.5 milli- 
amperes on the filament supply 
will give a variation of 57 to 6o 
milliamperes with a line voltage 
variation from 105 to 120 
volts. This variation in volt- 
age is normal, and will not effect 
any change in volume of repro- 
duction on most radio receivers. 
When turning off the power 
unit, it will be found advisable 
to place the A- supply rheostat 
at a minimum setting again, in 
order to offset the harm which 
might be done by a high line 
voltage when turning on the 
power unit again. With a little 
care, the operator will soon 
learn to rely upon his filament 
ammeter and the rheosat as the 
only elements of his power 

which require frequent atten- 

THE NEW RAYTHEON TUBE BH 

THE new Raytheon type BH tube 
is an improvement on the type B 

tube which supplies the need for an 
adequate B power supply rectifier. 
The advances in the design of the 
type BH tube increase the full -load 
rating to 85 milliamperes and 20o volts 
continuous d.c. load. The safe maxi- 
mum a.c. voltage that may be applied 
to each anode has been placed at 
35o r.m.s. volts a.c. 

When the type BH Raytheon is 
placed in a B -power line supply unit 
which has been designed for use with 
the type B Raytheon, there will be an 
average increase in voltage output of 
25 volts for the same radio set. The 
regulation of the type BH tube is 

improved so much that it has a practically 
constant voltage drop from 15 to 85 milli- 
amperes of rectified current. For this reason, 
the regulation of B -power line supply units, 
using the RH type tube, can be made remark- 
ably good. 


