1é

TR |
\
¢, |

AL _v". " il |
» ol 11

|
k%ﬂ

WHAT HAPPENED DURING THE INTERNATIONAL TESTS
ROBERT H. MARRIOTT ON EARLY RADIO DAYS
Additional Announcement on the Contest v The Proper Resistance to
for a Short Wave Receiver #ui2 Control Your Filament
Doubleday, Page & Co., Garden City, New York
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ATYPE FOR
EVERY RADIO
USE

NOWLEDGE derived from reaches the conclusion of miilions

his own experience soon con- --that the best guarantee of hid-
vinces the radio recruit that all den value and unseen protection
radio tubes are not alike--no mat- in a radio tube is in the name

ter how similar their appearance. Cunningham, with a reputation
And from his own experience he  zealously guarded since 1915.

kAL uiphon Fon

Chicago San Francisco New York
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Interesting Facts About
Beldenamel Aerial Wire

Made in 100 and 150 feet
lengths to avoid splicing for
lead-in wire.

Furnished in distinctive
striped carton that is a safe-
guard against substitution.

S ——

Use a Beldenamel Aerial

HE reason for the unusual efficiency of a Beld-

enamel Aerial is the great care exercised in its con-
struction. Beldenamel Aerial Wire is made of several
strands of pure copper, each coated with many layers
of baked Beldenamel. The enamel coating prevents
corrosion of the wire surface, and thereby offers a low
resistance to the antenna current.

Ordinary bare copper aerials corrode, and the volume
and range of the set decreases. A Beldenamel Aerial
never corrodes, and therefore the volume and range
are not diminished by corrosion. Try a Beldenamel
Aerial, in place of your old aerial, and hear the dif-
ference. —
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Endorsed by leading radio - [ //
engi.neers as .the best and most Mail the Coupon = Ngﬁl\cxue“ Chicad® {
efficient aerial. 1 N wern DY 1ded !
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SUPREME
IN
PERFORMANCE

If it’s in the air
“SPEED”
TUBES
will bring 1t in
loud and clear

“SPEED” TUBES are sold by
a large number of wide awake
dealers. If you cannot find
them in your town, write us.

e 20 3¢ |00

Sold with a Worthwhile Guarantee

DEALERS AND JOBBERS

An exclusive franchise on “SPEED”
TUBES 1s valuable. A few terri-
tories are still available. Write for
details.

Cable Supply
Company

INCORPORATED
Sales Offices

907 BROADWAY
NEW YORK

o\s‘iﬁlauyeo

Complete Separation of

Low Wave Stations

Perfectly accomplished with Tune-Rite,
the straight line frequency dial.
marvel in scientific construction, it in-
stantly converts any set to straight line
frequency. Bring your present set up-
to-date by replacing your old dials with
Tune-Rite. Beautiful in appearance.
Easily mounted without drilling.

Price, $3.50
Write for instructions
ED g
ARadiall Compary”
Dept. T.R.B.-3, 50 Franklin St.,N.Y.

The Straight Line Frequency Dia

Mado by the makers of Amperite, the Self-Adjusting Rheostat

MORE PROFITS
for the PROFESSIONAL
SET BUILDER
WE have an unusually interesting

proposition to make to the man
who is now building (or has the ability
to build) radio receiving sets for resale.
This is a real opportunity. Write to-
day for full information.

Gearhart-Schlueter Radio Corp.

716 Voorman Ave. Fresno, California

o-day
-in every
good set/

100% Value
From Each Tube

‘What's the use of buying good tubes if
youdon’t get theirfull value? Individual,
automatic tube control is the answer.
Amperite alone gives it, That's why it is

% Tested and approved by Ramio Broancast %k

specified in every popular construction
set. Offers precision regulation—auto-
matieally. No hand rheostats toregulate,
Eliminates all errors of human judg-
ment. A special type for every style and
strength of tube, Price $1.10,

Werite for free hook-ups
e .
Fadiall Company”
Dept.RB-4 50 Franklin St., N. Y. City

PERITE

RLEQe W S PAT. OFF

The "SELF-ADJUSTING” Rheostat

Rapio Broapcast. Aprll, 1826, Publlshed monthly,

Garden Clty,

N Y., an second clas

Vol. VIII, Ne. 6. [Dubllshed at Garden Clty, N, Y.

mall ntter.

Subseriptlon milec
Doubledny, Page & Company, Garden Cfty,

$4.00 a year.

S Entered at tho post oltice

at
N.
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DAVEN
MU-20

UX-199

UX-201A

UX-201A

UX-20tA UX-112

Any Tube + the Correct
EQUALIZOR =6 Volts

Filament Line of Standard Two-Stage Tuned R.F. Circuit

Use any combination *
of tubes with the

ELKAY TUBE EQUALIZOR SYSTEM

(PRE-ADJUSTED RHEOSTAT)

HIS System comprises a wide range of pre-adjusted
filament control EQUALIZORS to slip into
spring clips. Equip your set with this system

and you can use any combination of tubes you wish,
making the change instantly without touching the wir-
ing. You can change from dry-cell tubes to the large
tubes, for instance, in a few seconds; and, in these days
of UX tubes, the System is ideal. Any tube + the
correct Equalizor = 6 volts!

The Elkay Equalizor is really a pre-adjusted rheostat.
It replaces the regular rheostat in all except the R. F,
stages, where it is used in series with a rheostat for
volume control.

Your set can easily be equipped with the Elkay Tube
Equalizor System by a few simple changes in wirng,
which you or your dealer’s service department can
make. Full directions for this are enclosed with the
Equalizor.

Following is a table of Elkay Equalizors with the
values required for the different tubes.

Tube Equalizor
Type 201 A Type 4
S 2201 A 2
(13 112 (13 2
(13 19() (11 50
(11 1%
plus
rheostat “ 35
© 2-199 “ 25
“ MU20 L)
«  MU6 “« 9
(13 zw
plus
rheostat < B

Price per Equalizor, 50c; with clip mounting, 75c¢.

New Equalizors will be made from time to time as
newer tubes come out. Send for complete folder on
the Elkay Tube Equalizor System.

ELKAY SUPER-SELECTOR, $80.

(Equipped with Equalizor System)

Compares favorably in ap-
pearance, selectivity, volume,
distance and tone quality
with sets at twice its price.
Has one stage R. F., detector,
one stage of transformer
coupled amplification and two
resistance coupled amplifiers.
Only two dials. A radio
frequency choke permits same
smooth operation on low or
high wave lengths. Control

Resistance Coupled

over selectivity a distinct de-
parture—an ELKAY inven-
tion.

Manufacturers—

Equip your sets with this
System. It makes a more
flexible, more salable job, and
cuts your costs by eliminat-
ing rheostats and controls.
Write for low-priced quantity
offer.

The Langbein-Kaufman Radio Company, Dept.R, 511 Chapel Street, New Haven, Conn.

Originators and Pioneers in the Manufacture of Tube Equalizor Systems

—/ .
TUNERS

% Tested and approved by Rapio BROADCAST %
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Dorfrarm

I'TS FIELD

BECAUSE OF SUPERIOR MERIT

BRACH-" STAT

- THE AUTOMATIC FILAMENT CONTROL

We are prepared at any time to prove Brach-Stat superiority over any other form of filament control ballast

The life of a radio tube is materially shortened when even slightly overloaded. Leading set makers and discriminat-
ing engineers insist upon Brach-Stats because they positively prevent overloading and provide perfect filament
control.

L. S. BRACH MFG., CO. NEWARK, N. J.

Radio Broadcast’s Knockout Four-Tube Roberts Receiver
IS STILL IN GREAT DEMAND

.1 1—Tuned Neutralized Radio Fre-

uency Amplification.
More Than 20,000 Constructors d y P

h’@ @Iﬁ

: . : 2—Regenerative Detector.
Have Built This Receiver

3—Reflexed Detector Output
Through Radio Amplifier.

Radio Broadcast’s 4—Push-Pull Audio Amplifier.

Full Sized BluePrints Build it with These are the features that make

t t. f th )y { T
BLUE-PRINTS fxfor;ihfwuﬁﬂle?n of this receive

From

Use this coupon if your local dealer cannot supply you with

Radio Broadcast’s Knockout Four-Tube Blue-Prints

— — — — — — — — — i p— (S L — TR p— — p— — — f— — p— f— {— — — — — T —— — — —— — — ——— — — T — — — —

RADIO BROADCAST
Garden City, New York

Gentlemen:
For one dollar (enclosed) please send me Radio Broadcast’s Four-Tube Knockout Roberts Receiver Blue-Prints, which are full-sized.

R. B. A. AAATESSE | gt 2ol do <A o e Mg B = o oo o GG G ol T4 < onm B o -le - s

BT T T T T
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Standards of Quality

Type 277-D

In building a radio receiver remember
that its performance depends primarily
upon two things; an efficient circuit, and
the use of good parts.

Wherever you find a popular circuit you
will invariably find General Radio Parts.

The General Radio Company has con-
tributed more in scientific apparatus for
laboratory use than any other one Com-
pany in the history of radio.

The same outstanding craftsmanship
and materials are embodied in General

Coupling Coil Radio parts for use in the construction of Type 285
Price $1.50 broadcast receivers. Audio Transformer
Price $6.00

Through the merits of design, perfor-
mance, and price, General Radio instru-
ments for the scientist or set-builder are
universally recognized as the Standards of
Quality.

Every instrument made by the General
Radio Company is thoroughly guaranteed.

The General Radio Company has endeav-
ored to make il possible for the experimenter

Type 247-H 5 . . . .
Geared Condenser to obtain its products with a minimum of Type 301
Price $5.00 effort. A careful sclection of distributors Rheostat
and dealers has been made. They are best 12 ohm and 25 ohm
Price $1.25

Type 368

fitted to serve you. If, however, you are
unable to obtain our products in your par-
ticular locality they will be delivered to you,
postpaid, direct from the factory upon receipt
of list price.

Write for our latest parts
catalog 924-B

i o GENERAL RADIO Co D
Price $1.2 Price 50c.

Cambridge 39 Mass.

-
7 1|
:'-_ 3 '._-_.

-

INSTRUMENTS

‘““Behind the Panels of Better Built Sets’’

% Tested and approved by Ranio Broabcast ¥k
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See That ScrewY

A screw-driver adjusts
an X-L in crowded
places

Price $6.00 R :
Send for S T ST I 4-1, 6-1,

RESULTS in easier tuning, more distance, vol-

ume and clarity—greater stability. Indorsed
by leading radio authorities.
deseriptive o S St 8-1, Model “‘N"’
\ N ; A slight turn okttains correct tube oscillation on
Punlphlet S S . all in one all tuned radio frequency circuits. Neutrodyne,

Roberts two tube, Browning-Drake, McMurdo

y i ' Silver’s Knockout, etc., capacity range 1.8 to 20
R Ansyi s, /@» Li transformer micro-microfarads. Price $1.00

Model ‘“G”’
Witélocglr(iddclips obtain?_1 1the prgper griddcapacfity
. . 1 1 on aday circuits, filter and intermediate fre-
T.hls new unit, made by a pioneer manufacturer of high-grade Ra- quency tuning in heterodyne and positive grid
dio equipment, gives three ratios in one transformer—4 to 1, 6 to 1 f,’;?l;e“_‘o(%lmset‘j _00%?,‘5’33‘,%
and 8 to 1. It permits varying primary impedance to secure the 0003 to .001 micrgfa,rad;-l 20

. . - rice .
best results in each stage of audio. It may be used as a high-grade * ol el ‘P
. - - n - us OS'
impedance in impedance-coupled audio. Brich it dogwn, With, your
. thumb, insert wire, remove
At all good dealers. Price $6.00 pressure and wire is firmly

held. Releases instantly.
COMO APPARATUS COMPANY, Inc. Trice 13
Kelley Street Manchester, N. H.

* Send for pamphlet R X-L RADIO LABORATORIES
2424 Lincoln Avenue Chicago, III.

Information on request <

“HOW RADIO RECEIVERS WORK” * " yay ,rgrents

r_,%" = HE name ‘“‘Roberts’’ stands for efficiency and clear recep- This is RApDIO BROADCAST'S Book Neo. 3. A dollar and the
v e > tion to thousands of our readers who have employed the accompanying coupon will make you the possessor of Mr. Rob-
xS ! Roberts cfrcuit in their home-constructed rcceivers. erts’ book, “HOW RADIO RECEIVERS WORK.”

The originator of that circuit, Walter Van B. Roberts, has
answered all the questions that have heen put to him ever s 3
sinece his ecircuit was first shown 1n Raplo Broapcastr regard- DEALERS! Let us outline to you the attractive discounts
ing the technical family history of 1adio in writing his book tchich we will allow you on thcae n-w _and easy selling books,
entitled **HOW RADIO RECEIVERS WORK.”” Xe explains to be sold at a popular price. Do not delay, write us at once.
the functioning of every part, in a clear and concise manner.

The contents include information on how electrons work, the —_— e —a — —_—

use of condensers and transformers, suggestions as to the best =
antennas to be used for receivers and tiansmitters, deseribtions DOUBLEDAY, PAGE & CO.

of thed vaguum tube as ad dcte(itor, 1(fsclllat(}r anid amn}(!ller, dgw Garden City, New York
method of feed-back and push-pull amplification, with addi- . »
tional explanations of the infinite electrical variety of all radio \\'aIi:tn:crlos\ggn f};“dl{gl’: cg‘;naﬁl{g“; 1]‘&%11% %‘:cagf.gig s“_r‘l)er‘lg“yoo}{t bxg

vacuum tube circuits. Mr. Robherts has covered the entire fleld
of rarlio in a very unique way. Here is a text book, a guide
book even, to radio, written without the professional manner.
Mr. Roberts tells you what you have always wanted to know
ahout radfo, 1n a fascinating way. This 1s not ‘‘just another L T 1 A S TP .
radie book.””

As to the book itself: It contains 53 pages of reading mat- Address. . ..
- =) ter,lw{/th 65 l1llustr‘.|tlons: it 1is clotdh bourlu;; 3{1}()1 it is
; ; ) 9 7#x103% 7 in size. The title 1s stambcd fn gold on the cover,

. W. VAN B. ROBERTS and the text 1s printed on dull fimish book paper and therefore Peas s esnesnes IO IO
Originator of the famous Ioberts Circutt 18 not a straln on the eyes if read under an electric lamp. A

understood that my dellar will be returned if the material sent
me does not come up to my exbectations.

CHICAGO
Radio
BATTERIES

Make Your Own Cone Speaker
—and Save $25 1

(Al parts supplied) Auto
YVhy pay $35 or more for a .cone‘s‘peaker w}3en you can Solid One Piece
easily assemble a splendid supersensitive one with the com- RUBBER CONTAINERS

plete parts we send you—and save $25?

We include a special cone unit, blue print and simplified GUARANTEED FOR 2 YEARS

‘directions for assembling. Directions are so clear anyone F MOU for unexcclled quality, guar-
can easily set it up in a few hours. It's a big cone, eigh- A ag‘t;g&thlgnﬂ'l1‘&1“3;{1‘2;;’1&';“1
teen inches high, complete in every detail. Unmatcted for Chicazo Datterfes (Offer the Rudlo fan am “A
» . . . 'm % il v o X
beauty, and reproduces music and voice with fauitless ac- BT o e oA O s S
i is 71 — complete for able. Endorsed and approved by leading Radlo and
CULACY; The cost is ama“,.ngly low Only $IO p. Automotive authoritics. Chicage Battcries in their
the most approved form of loud Speaker known. Blg sav- new non-leak, solid rubber cases represent an amaz-
ing is due to elimination of labor in assembling and pack- ing value at lowest cost.
ing and because we save jobbers’ and dealers’ profits. PRICES
Solid Rubber Case RADIO Batteries
6 wvolts, 100 Amps. 3
SCll(l NO 1\[01]0)’ 6 volts, 120 nmgs. |
) 6 wvolts, 140 Amps. e 13
Simply send name and address for the complete outfit. bos, nes 13:50
When postman brings package, deposit only $10.00 in full Ggﬁl}Abl:lT:ZED 2 YEARS
payment. If not entirely satisfied, simply return parts with- 8 udiiad | OT p':m" aselAuCoRBalterics]
in ten days and your money will be instantly refunded. 8 valts, 13 plates
Never before has a better radio bargain been offered. Ol Pt
Write at once. SAVE MONEY—ORDER DIRECT

Buy €hleago Batterfes dfrect from the manufacturer.
Batteries you order will be shlpped the same day.

* SCIENTIFIC RADIO LABORATORIES Ixpress € O D or 5% discount cash with order,

- ; N 1 Citvy CHICAGO BATTERY WORKS
251 W. 31th St., Dept. 21 New York City 1200 S5: Booida $1. ERiages .

% Tested and approved by Rabio Broancast k
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For Mutual Conductance

RADIO BROADCAST
Doubleday Page & Company Garden Cuy. New Yory

w Rapont of the Laboratory
=)

UMITED na2l0 & TLECTRIC CORP'S.

Ype 201-4 dex

i

]

«23 «28

» 4.35

L 0,500
7

1

Pllamnt Current 25 -]
Plate Current £.3 4.6

7 0
Matual Conductance LE %5 33 L

Araisge Charscioriat ics

Mni Fl1 Flme Wle per Plate Wtal  Azpliflea.
Current ¥atta Cuosremt Yatt Ipedacce  Cood, tiom Cuat,

25 1.3 4.3 3.4 8,580 e 7.1

Conditions

Mlarest Yolts Plate Yelts aOrfd Velte

5 0 4.5

Kol Remney,
Dtrecter of tha laboratory.

Jamnary 27, 1926

HEN you want best results from any set—greatest range, vol-

ume, and clearness -— select your tubes with care.

COMPARE!

For a radio authority has said: “The tubes are the heart of the set.”

And Mr. Keith Henney, leading radio tube authority and Director of
“Radio Broadcast” Laboratories, points out in the October, 1925 issue
of that publication that in order to secure best results with a radio tube
“the mutual conductance . . . should be as high as possible.”

This “Radio Broadcast” Laboratqry Test
Tells the Story

HAT’S one reason why URECO

Radio Tubes give such amazingly
superior results. They grade highest in
mutual conductance—and here are the
facts to prove it.

In an impartial test of practically every
make of Radio Tube, Mr. Keith Henney,
Director of ‘““Radio Broadcast’ Labora-
tory, found the Mutual Conductance of
URECO 201A Tubes to be 854, while
the highest Mutual Conductance shown
by any other tube tested was 745—a
Mutual Conductance superiority of
109 in favor of Ureco.

UNITED RADIO @& ELECTRIC COMPANY *

418 Central Avenue -

RE you enjoying the superiority

of URECO Tubes? If not, make

this comparative test. Tune in on any

station. Then take out your present

tubes and put in URECOS. Listen

again. Note the greater volume and
clearness.

URECO Tubes are made to sell on per-
formance—not claims. Tests in the
laboratory or the home prove them su-
perior on every count. That’s why the
URECO slogan is “COMPARE.” Every
comparison means a new URECO
booster.

- Newark, New Jersey

-

- kst B

% Tested and approved by Rapio Broapcast ¥
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No. 25 Copper Web

RAIDED RIBBON

Indoor or Outdoor

ANTENNA WIRE

—is made of 25 strands of copper Made in copper, tinned copper

OR several weeks his receiving set had

been disappointing. Previously, it had
been a constant delight, but now programs
came in so weak his family had to use head-
sets—they couldn’t hear the loud-speaker
clearly. Nothing but local stations. Friends
said he needed new tubes, new batteries,
new aerial, new this-and-that; all with a fine

wire braided into a streng flexible and enameled copper, and put up
ribbon aerial three-eighths inch in coils of 50 ft., 100 ft., 150 ft.
wide, and containing in each 100 and on spools of 500 ft.

feet nearly one-half mile of single

'§'||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||IIII||||||||||||||||||||||||||§
S BRAIDED =
| £  COPPER £
= - - _- . = RIBBON =
He didn't need new tubes! = Ineresees) 8
= Range £
// ,,% .,,,% .,V / Ml//{ C / lll/// | E E
SANGAMC
%///.A . j ///IM% g/ /.% /////,,,/ = =
Accurate ..
| g .’R'\ Clearer ]
Condensers ey Tone
(Solz’dly molded in impervious Bakelite) = i St =
S Note the Vo =
E 2 ' Greater =
= ma strand. 7 —
“ = ny s ///////,» Volume S
E / '//// Shown here
= exact size
g copper strands. This gives great- We also make round, braided
friendly disregard for the cost. g et passinle couegityr wnd ogae | Aol el g |mies —
e a real wadls exper t gave i goo 2l % Litz Wires—Cotton Covered Wires—Springs
advice. “Trouble may be in your fixed con = ROSS WIRE COMPANY *
densers. Moisture creeps in at exposed edges = 69 Bath Street Providence, R. L.

and changes their capacity. This upsets the SO0 A AR S R S O
electrical balance; there is resistance where
there ought to be exact capacity, and your re-
ception is spoiled, both in quality and volume.

| [ ]
“Try Sangamo Mica Condensers. Their GOOdrlCh

accuracy is guaranteed, and the solid, seam-
less bakelite jacket prevents the capacity
from ever being affected by moisture, fumes, .

o
soldering heat, or any other cause of con 1 i erto i ‘ n
denser troubles.”

Putting in these accurate Sangamo Con- .
densers increased volume, cleared up recep- The Radzo Panel Supreme.'
tion, brought in DX and saved a waste of
money for new accessories. Such a little, . . .
inexpensive part—but tremendously impor- 1 Easier to drill and machine.
tant! Any real expert will tell you so.

5

b3

2 Better color, lasting lustre.

APPROVED BY ALL NATIONALLY 3 Lower free Sulphur_no dis.
RECOGNIZED RADIO LABORATORIES

coloration.
Sangamo By-pass Condensers are also SANGAMO 4 I—Ilgher Softening point—no
accurate—and surges will not break ‘Accurate .
them down. They last longer. Radio Parts warping.
. Goodrich V. T. Sockets Spaghetti Tubing

Sangamo Electric Company Radiophone Ear Cushions
6332-2 Springfield, Illinois )
; * Battery Mats
RADIO DIVISION, 50 Church Street, New York

Hard Rubber Tubes for Coils

SALES OFFICES—PRINCIPAL CITIES

FForECanada—”SanLl:agm Elcctrié: Ci). of C:Alr:ada,\Lsd. Toroi'::to. 5
or Europe—Bntish Sangaimo Co., Ponders End, Middlesex, 3

For Far East- AS]Ii(TJ Engmcerm;: Co., ()satcal, Japan. e The B' F' GOOdrlCh Rubber Company
Established 1870 Akron, Ohio

% Tested and approved by Rapio BrRoabpcast %
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B-T Counterphase Six (Built from Kit)

The season’s outstanding development in radio—

In the short time that Counterphase has
been offered to the Radio public, its
fame has spread to all parts of the U. S.
and Canada, to say nothing of foreign
countries.  Unsolicited letters from
users all over the country attest its un-

paralleled popularity and success—Mr.

M. E. K. of Indiana Harbor, Ind.
writes, “—had KFI (Los Angeles) too

Counterphase

The public has elected the Counterphase the season’s
leader. The right to leadership was acquired by
gi"uing to the Radio fan quality parts and a REAL

circuit.

The momentum gained is bound to increase and the

FOR BEST RESULTS—

loud on six tubes and TV CAP (I ash-

ington, D. C.) was broadcasting on
nearly same wave length at the same
time—."” EMW?’s letter from Minne-
apolis contains an interesting fact,
“—qgot WKAQ San Juan, Porto Rico,
using 2§ foot indoor aerial picked up on
loud speaker—" And so the letters
come in every day in an ever-increasing
number.

Leadership

Counterphase bids fair to maintain the head posi-
tion for many seasons to come.

All quality dealers can supply you with the Counter-
phase Kit. The nine-color wiring diagrams leave
no room for errors in building the set.

use B-T products throughout—B-T AUDIO TRANSFORMERS,
B-T SOCKETS, and B-T TUNING CONTROLS

To those who have not read any of the
technical articles on the Counterphase,
let us say thatitis a patented circuit, de-
veloped by B-T engineers and uses the
B-T Torostyle transformers (also Pat-
ented). The six tube set employs three
stages of R.F. the 5 tube 2 stages of
R.F. and the 4 tube, 1 stage of R.F.

B-T Tandem Condensers simplify tun-
ing by reducing the number of tuning
dials. The feature of the circuit is the
special method of balancing the circuits.
For more information on the Counter-
phase and other hook-ups, write for the
oth edition of “Better Tuning,” price
10 cents.

BREMER-TULLY MEFG. CO. '

Pioneers of ‘Better ‘Tuning

532 SO. CANAL ST.

CHICAGO, ILL.

% Tested and approved by Rapio BROADCAST %
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COUNTERPHASE SIX

For Best Results Use B-T Parts Throughout

Audio Transformers Tuning Control
The B-T Euphonic Audio Trans- The B-T Tuning Control combines
former was designed by the inventor excellent appearance with the utmost
of the Counterphase circuit. His ex- mechanical efficiency. It reads in de-
perience is your best guarantee. The grees, station wave lengths or station
mechanical design permits mounting call letters and fits condensers turn-
in the best position for short direct ing either way. Ratio 12 to 1—the
leads. The beautiful tone quality pos- original window dial—black and gold
2.2 to1$5.00 sible when using B-T Euphonics will finish.
dedl 861 | B-ES surprise you.
Tube Socket Condensers

B-T Tandem condensers are fur-
nished in the Counterphase kits. A
very important part of any set, B-T
condensers play no small part in the
widespread success of the Counter-
phase. B-T condensers were the

H 1 1 1 Made in 5 sizes from
choice of Lieut, Schnell in his short ST i o =

The B-T Universal socket takes
either the old or new tubes with
equal efficiency. Loose contacts are
impossible. Made of genuine bakelite
—compact and requires little room.
The best socket insurance you can buy.

The SILENCE SOCKET positively wave experiments with the Pacific  priced from $4.25 to

cures michrophonic noises. Use one Fleet. You can’t go wrong on B-T  $6.50each. Also made

T U. L. Socket § .75 N in tandem style—and

ype U. L. s on your detector. condensers. S. L. F. type. Send for
Silent Socket - 125 circulars.

BREMER-TULLY MFG. COMPANY *
532 South Canal Street Chicago, Ill.

Bremer-Tully

‘Recommends

E ROVOX

Fixed Condensers
and Grid Leaks
FOR THEIR FAMOUS CIRCUIT

Fixed Mica Condensers

No. 1250 .001 Mfd. $ .40
“ 1250 .00025 Mfd. .35

: In doing this, Bremer-Tully have associated their name with those of the most
No. 1090 Fixed eminent engineers and scientific leaders in the world.
Grid Leak 2 Megohm  $ .20 AEROVOX FIXED CONDENSERS AND GRID LEAKS have been tested
g - and approved by Massachusetts Institute of Technology, Yale University,
No. 1046 Bakelite Radio News, Popular Radio and Popular Science.
Grid Leak Mounting ~ $ .15 AEROVOX FIXED CONDENSERS AND GRID LEAKS are used by over
200 of America’s leading set manufacturers.

By-Pass Condensers
No. 1200 1.0 Mfd. $ .90 * AEROVOX WIRELESS CORPORATION

(2 required in B-T Circuit) 489, 491, 493 BROOME STREET, NEW YORK CITY

BRANCH OFFICES :

Chicago, Ill. 53 W. Jackson Boulevard Boston, Mass. 104 Portland Street
Cincinnati, O. 304 Palace Theatre Building Los Angeles, Cal. 324 N. San Pedro St.

% Tested and approved by Rapio Broancast
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‘ Bremer-Tully Counterphase

Six Tube Receiver |

List The
Sensation
Price
of

$165.00 Chicago

THE B-T COUNTERPHASE SIX is housed in a beautiful Walnut Cabinet with “B™ battery
compartment and a multiple plug is used for all “A’ and “B” battery connections. ~The panel
is of burnt walnut finish with specially finished tuning controls to match.

In order to secure the highest degree of practical selectivity, as well
as improvements in tone quality and to reduce stray noises, the cabi-
net is completely copper-lined and shielded throughout. The design
of the Torostyle coils allows the use of this shielding method with-
out loss in efficiency which would follow in the case of open cails.
As a result, the set can be operated with great satisfaction in con-
gested districts where interference from broadcasting stations or
other nearby receivers would cause great difficulty with any un-

shielded sets.

A special form of radio transformers has enabled the manufacturer
the use of a third radio frequency tube which secures maximum re-
sults without a long cumbersome aerial, something which many are
unable to erect. Also is tuned with only two controls. Uses BT
Tandem Condensers.

Radio frequency circuits generally have a distinct weakness, they
either oscillate violently or if any of the usual means of stopping this

tendency is employed, the receiver will not respond reasonably ex-
cept on certain stations.

The BT Counterphase Six is the only factory-built receiver of this
type available to-day that provides the means of securing the maxi-
mum efficiency possible from all stations, whether they are on the
lowest or highest broadcast wave lengths. This result is secured by
the exclusive B-T patented Counterphase method.

The capacity of a receiver to bring in distant stations is a measure
of its efficiency. The B-T Counterphase recognizes no equal in this
respect.

The sensitivity and volume control is another exclusive BT inven-
tion. All the operator needs to know is that the panel knob is
turned in one direction to increase and in the other direction to de-
crease either sensitivity or volume.

The B-T Counterphase Six is the most practical, selective and gen-
erally efficient radio receiver made.

Immediate shipments to any genuine Radio Dealers in
the United States made from our large Warehouses here

B-T Counterphase Kits — B-T Nameless Kits
“Crowe Panels for above B-T Kits”

«WE SHIP FAST” IN ANY QUANTITY
B-T “Lifetime” Condensers — B-T Euphonic Transformers

Some of the Famous Lines we Distribute:

Dealers only write for our New Catalog RB 1007

RADIO DIVISION

WAKEM & McLAUGHLIN

INCORPORATED
DISTRIBUTORS OF

STANDARD RADIO SUPPLIES AND EQUIPMENT

“WE SHIP FAST”
225 EAST ILLINOIS STREET

B-T Tuning Controls — B-T Universal Sockets

CROSLEY BREMER-TULLY JEWETT PREMIER
CUNNINGHAM BALKITE CARTER HARKNESS
EVEREADY REMLER DUBILIER SAMPSON
. KING TRIMM MORRISON HAMMARLUND
I FROST ACME ALL-AMERICAN WESTON
i VALLEY JEWELL BELDEN BLANDIN

CHICAGO
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For Utmost Efficiency Equip Your B-T Counterphase-Six

with a CROWE METAL PANEL

| The Crowe metal panel obviates the necessity of separate metal shielding of panel—eliminates “body capacity—aids
in the elimination of inductive disturbances—insures maximum selectivity under the most trying conditions. Crowe
panels used in conjunction with metal shield illustrated below provide complete metal shielding. |

FILAMERT

_ ]
- -
SELECTON ; [
5 s ®
PN 3 v " wwe

Crowe Panel for B-T Counterphase-Six, Size 7 x 24, Accurately Pierced, Reédy for Use.

(Packed in Individual Containers. with Insulation and Directions)

Crowe Metal Panels and Shields For Sale by Leading Dealers

[
Look For Write for instructive folder, explaining why your re-

Fikfts Marik ceiving set should be paneled with a Crowe metal panel.

CROWE

| s | NAME PLATE & MFG. CO.
CROWE METAL SHIELD
* for B-T Counterphase-Six

! It Denotes

the Genuine 1749 Grace Street CHICAGO

( To Get the Best Results from the \

Bremer-Tully Counterphase “6” Kit
Use  CARTER| Parts

Pat. Pat. Pend.
1-30-23
-y - e
= Full Size de Half Size Half Size
17 ”” ¢« ”” ¢« ””
CARTER “IMP CARTER “IMP CARTER“IMP
Battery Switch 65¢ Inductance Switch $1.00 Rheostat $1.00
3 to 50 Ohms. All Resistances
Manufacturers of Kits and Sets realize how import- Claftef‘}égdio Parts specified by Bremer-Tully for B-T Counter-
.. . 5 < 5 phase
a?t it is to have only the best parts in their cireuits. ! Carter “IMP”" Switch - o ov oo § 65
Carter radio products are the choice of the big maj- 1 ‘(:IMP” Inductalnce S\\'ith s e1cer a3 1.00
: . T ed Y = 1 Carter “IMP’’ Rheostat (3 ohms).... . 1.00
orl’r’y. Bremer-Tully have specified in their “Hook 1 Catter “HOLD-TITE” Tack No. 1ox —
up”’ Sheets Carter parts. Your dealer can suppl 1 Carter “HOLD-TITE” Jack No.103. . .90
p p pply 9
them. Send for folder on complete line of Carler qualily radio producis.
Pat. 1-30-23 Canada: Carter RadiCo., Limited, Toronto '
10c 90c
C HOLD-TITE Jack No. 103.
Carter HOLD-TITL Joh. No. 101, Eﬂ('h ar‘t:rr." tinmy ane k :af hIn:G o EaCh

tact. Single hlament control.

One spring.  Open circuit.

% Tested and approved by Ravio Broavcasr %
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COUNTERPHASE SIX

Quick Service on

Bremer Tully Counterphase Kits and Parts
available to Pacific Coast through

Radio Supply Co.
LOS ANGELES

The instant popularity enjoyed by
the BT Counterphase is well de-
served. Remarkable, almost unbeliev-
able reports of long distance reception
are coming in daily—Pacific Coast
fans especially appreciate an efficient
long distance receiver because they
are far removed from the center of
our great country. Their thrill how-

ever is greater when Atlantic coast
stations are received.

The Counterphase is the product
of BT engineers who designed the
famous Nameless Circuit. This fact
alone is a guarantee that the Counter-
phase is all that is claimed for it. It
is the only new and noteworthy de
velopment in radio this year.

Counterphase Kits

The essential parts for the five- and six-tube Counterphase are avail
able in kit form. Each kit contains a full'size nine-color wiring diagram

and wires cut to length and colored like the diagram.

set is simple.

No. 6 Kit for Six-tube Sets

Wiring the

No. 5 Kit for Five-tube Sets

B-T Euphonic Audio Transformers produce best tone quality; B-T
Universal Sockets insure the Counterphase against socket trouble—B-T
Tuning Controls will permit “Better Tuning and greatly add to the

appearance of the receiver.

Use BT Parts Throughout

Dealers—Write or Telegraph

RADIO SUPPLY CO.

W holesale Distributors B-T Kits and Parts

920 So. Broadway Street

Los Angeles, California
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Complete list of .
GUARANTEED PARTS FOR i Hear Ye R(Uldl@ F ans
Silver - MarShall | At Last a Radio Tube that’s

Model 1926 Different
“‘MODERN BROADCAST

6-TUBE RECEIVER?” With a set of these tubes you don’t

oo need a power tube. The first quar- I
When building this receiver be sure you use only the parts
specified and you will have the satisfaction of possessing the finest ter ampere five-volt coated filament
; ; i .

receiver yet developed tube and at a popular price. And

3—S-M 311 .00035 S. L. F. Condensers .

3—4 in. Kurz Krasch Moulded Dials they are efficient down to three

2-—2-&% %llSAC?il 1Sockets lt . h ¢ 1 d .

2—S- 2 ductances

=S Tio I:dllll;;:ge volts, wit great volume an purlty ]

6—S8-M 510 Sockets | Of tone. ]

2-—Carter 6-ohm imp. Rheostats
I—Central Laboratory 500,000 ohm Modulator

:::IC):;teer: {{Oelsisjt:&::e Couplers complete We Wlll gladly Send You a set Of

e L e l these tubes and with our money

1—.002 M. F. Condens 5 .
2—Dubilier .5 M. 5 enBc; -pass Condensers baCk guarantee n ﬁve days lf they
I—7 x 24 Drilled, Sanded and Engraved Bakelite Panel 3 -
1—7 x 23 Oak Base Board, Bus-bar, Screws, Lugs, etc. don t lmprove your set.

I—Belden 5-lead color cable

Dealers write for list of types

Complete P arts $49°50 | and discounts.

as Specified, Only . .
Type C. F. 500, List $2.50, A Brand
Wired and Ready to Use $8. Extra ype e il mn*

The Armstrong Electric and Mfg. Co.
Factory selling agents

Armor Sales Co., 351 Halsey St.,,Newark, N.].

S. C. Receiver

Standard Parts

Total f

S-M antenna coils; Nos. 110A and detector coil No. 114A

equipped with 2 No. 515 coil sockets 7. |
S-M SIf variable condensers No. 316, equipped with 1 vernier i

dial No. 801 |
S-M tube sockets, type 510 : | . . : ;
Thordarson $-C power transformers : : F YOU like this magazine with
Polymet mica fixed condenser, .002 mfd. [ .
Polymet mica fixed condenser, .005 mfd. . . 1ts COated paper and enlarged
Poiymet gridleak, 2 megohms c 25 1 .
Polymet mica fised condenser, ith gri ips, size—then why not subscribe and

. mfd. 48 .
Yaxley rheostat, No. 16K, 6 ohms 35 get 1t regularly—by the year,

Yaxley battery switch No. 10 . . .
Yaxley J)ack tvpveVlNo. 1 . $4.00, Six monthS, $200.

Yaxley jack, type No. 2 . |

to [

——— D

Centralab variable resistance, , s .5 |
|

S-M midget condenser, No. 340, . 25 3 DOUBLEDAY, PAGE & CO.

S-M mounting brackets

Belden S$-C connecting harness . ' Garden Clty - New York

1—7 x 18 Drilled and Engraved Panel
1—6% x 17 Drilled Sub-Panel } $7.00

Complete Parts ¥55 | =——= =

Cabinet for this set $9.50 extra

— = e

Big Demand for New Circuits

The New S. C. Receiver Orthophase Receiver
L.C. 26 Broadcast Receiver General Radio Universal Receiver

We Have All the Hard-to-Get Complete

STANDARD PARTS |

Either in Kit Form or Separately for All Popular Circuits

SEND YOUR ORDER NOW!

ABOVE SETS WIRED TO ORDER $10. EXTRA

We guarantee immediate Delivery

HEINS & BOLET

468 PARK PLACE, NEW YORK

hat
: - b o‘as bus wire
zj'— threaded base
4 NSty

Che S&andard tubu]ar Solclenng Terminal
for making radio Circuits mechanically strong

A refinement that saves time and material
Manufactured by *

| 27 Hammatt Road, Roslindale. Mass.

% Tested and approved by Rapio Broabcast s
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KESTER

Rosin Core

RadisSOLDER

.Sur'e‘ is Safe and Simple

NIRRT

 Approved by
Radio Engineers

A Genuine Solder

CHICAGO SOLDER COMPANY

4222 WrightwoodAve., Chicago, U.S. A. |

LT EET T ECTTTRTIRRE e

Originators and
World's Largest Manufacturers of 7
Self Fluxing Solder

y =BT TR R TR LR

" " YOUR DEALER
|| CAN SUPPLY YOU

|
II||r| :, *

1

¢B Batlery
)C‘llargear Oﬂlﬁ

SATISFACTION GUARANTEED

Charges any type of storage A
or B battery, or auto battery,
¥ | using a few cents worth of or-
dinary house current. Cannot
injure bhattery and lasts for
e Yyears. Complete directions en-
closed—anyone can operate. No
““Extras’’ to buy.

YWhy pay $10.00 to $18.00 for
a charger when you can get this
splendid GUARANTEED R. B.
Charger by mailing us two dol-
lars (bills, money order, check,
or stamps). Charger will be sent
postpaid. Act at once. TO-DAY.

R. B. MANUFACTURING CO.
308 East Third Dept. 19 Cincinnati, Chio

RADIO PEP

B-BATTERY ELIMINATOR
NO TUBES NO HUM

Buy no more B-batteries!

SE the unlimited supply of cheap, depend-
able electricity right at hand in your house-
lighting circuit.

This can be done with permanent satisfaction
with RADIO PEP.

RADIO PEP is the FIRST eliminator to com-
pletely solve the problem, as it is the only one
made with EIGHT PERFECTED ELECTROLY-
TIC CELLS, replacing tubes and doing away with
all the familiar tube troubles.

Two or four cells overloaded will not give PER-
MANENCE and POWER—the outstanding char-
acteristics of RADIO PEP.

135 VOLTS are called for by the modern sets and
tubes; here you get it year after year without
weakening.

For 110-125 volts, 60-cycle alternating current.

Send for particulars and name of
our nearest dealer. Price $38.
Money back guarantee.

+* PEP MFG. CO., Inc.

33 West 42nd Street New York

* Tested and approved by RADIO BROADCAST %
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BEHIND EDITORIAL SCENES

OBERT H. MARRIOTT is one of the “old men of
radio™ in the United States and his articles about “How
Radio Grew Up™ seem to please both old and new radio folk.
The first article in the series he is writing for Rapio BRoapcasr
appeared in December, 1925. However much we may marvel
now at the accomplishments of the amateur in throwing a faint
short-wave signal half way around the world with his simple
apparatus, there is still much of the remarkable in the accom-
plishments of the early radio workers, and there is no one better
able to tell about it than Mr. Marriott. There are other arti-
cles to follow by him.

LTHOUGH the International Tests are considerably be-
hind us in this rapidly moving radio world, the corres-
pondence from radio listeners all over the United States and
from foreign countries still continues to bombard the office.
For those who listened in vain for a peep on a foreign wave-
length, the review of the results of the Tests on page 647 of
this issue should attract attention. A letter just received from
a woman in Jowa is especially interesting. *“To settle an ar-
gument with my husband,™ she writes, “will ydu please tell me
whether or not the following program came from any foreign
station?” The program in question came from Bournemouth,
and since that station was added to the list at the last minute,
she, among many listeners, did not know they were on. We
settled the argument.

THE third in the series of Keith Henney's valuable articles
on tubes appears in this number. The previous two ap-
peared in the December and February issues of Rapio Broap-
casr. “The Tube and Its Best Uses™ is specially designed to
answer all sorts of questions on the practical use of the tube in
radio circuits, and it was written in a large measure,to answer
definite inquiries which came to our ofhce.

OMING numbers of Rapio Broapcast will have much of
interest to every sort of reader. One wishes that space
limitations did not prevent us from including in this issue some
of these articles which have been omitted for that reason. Inan
early number, there will be another of the home laboratory arti-
cles, describing a very useful wavemeter wit.. camplete instruc-
tions on how to use this valuable device in the home laboratory.
Then there is another article by H. E. Rhodes on wavetraps, de-
scribing a number of valuable types, which will be a great help
to those who are having their own dithculties with a receiver
which is not selective enough. There will be more informa-
tion on short-wave transmitters—that subject which has
proved widely popular with our readers. Edgar H. Felix has
written a very helpful article on how to learn the code which
many a mystified struggler with the Continental dots and
dashes will find of great value. The article by J. C. Jensen
in the April number, **Can We Forecast Radio Reception from
the Weather?" has stirred up no end of interest and discussion.
Shortly after the magazine appeared, the Associated Press car-
ried a story about Mr. Jensen's conclusions. Mr. Jensen's
article has inspired other investigators in the same field to tell
us of their work and we hope soon to print the conclusions of
some of these men.

ANUSCRIPTS on the $500 short-wave receiver contest

are piling into the office, and those who have not yet

become actively interested in the problem should turn at once
to page 657 and set their brains to work.—W. K. W.

B
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INCORPORATED

77}5 Gold Standard * Radio Receivers

S THE ' FORTY-NINERs’~ washed out for the
A. hidden particles of gold, so, today, the
wise buyer—sifting through a confusion of
extravagant claims and choosing on perform-
ance alone—finds Ferguson, “The Gold
Standard of Radio Receivers.”

Readily piercing through the maze of local
broadcasters, the Ferguson unfailingly finds
the more remote stations. Its three stages of
Matched Audio give ample volume so that you
may not only hear but enjoy their programs.
Its life-like reproduction is true as gold.

One Tuning Control— Arrange with the nearest Authorized
Calibrated in Meters! Ferguson Dealer for a demonstration
Select your program, in your own home, or write us.

turn up its wavelength
and in comes your

station. In acc'omplis}\- ]o Bo FERGUS@N, InCo
ing this feat in radio 41 East 42d Street

design, there has not

been the slightest NEW YORK, N. Y.

sacrifice in electrical ef-
ficiency.

The single tuning knob revolves the shajt by
means of a split gear that eliminates all back-
lash. A pivot bearing gives this control its velvet-
smooth case. The Receiver is mounted upon
a rigid aluminum chassis.

CaBINET MoDEL EIGHT
A Six-tube Tuned r. f. Receiver, $226

% Tested and approved by Rapio Broabcast ¥
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7 © American Museum of Natural History and As1a
LISTENING-IN AT PEKIN

Although radio broadcasting has already made 1ts debut in some Chinese centers, most of the natives listening-in here were doing so for
the first time. The sets are those of the scientific expedition headed by Roy Chapman Andrews, which was sent to Mongolia through the
cooperative efforts of the American Muscum of Natural History, and Asia magazine. The upper picture shows one of the expedition
mystified by the voice in the box, while the other retainers are shown listening to a program from Tientsin in the lower picture
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How Radio Grew Up

The Period 1872 to 1897—Hughes, Dolbear, Hertz, Branley, Lodge, Tesla,
Popoff—Marconi’s Early Life—Waireless is First Put on a Commercial Basis

By ROBERT H. MARRIOTT

N CHAPTER | of “How Radio Grew
Up” we rapidly traced the growth of
radio science from its earliest stages—
from the time when Luigi Galvanicon-

ducted his researches in 1790, probably
knowing little about what he was actually
doing, through the researches of De Salva,
of Morse, and of Maxwell. The electro-
magneticinduction experiments of Faraday
were also described, and the story concluded
with one Loomis, who, in 1872, took out a
patent for a special apparatus designed to
utilize electricity collected from the atmos-
phere for transmitting purposes. Taking
up our story at this point (where it was
dropped in the December, 1925, Rapio
BroapcasT,) the first new name in
the series is that of Professor D. E.
Hughes, who, in 1872, managed to
transmit and receive intelligible
signals over a distance of a quarter
of a mile, using, for receiving pur-
poses, both coherers and microphonic
detectors.

He described his devices before the
Royal Society on May 8, 1878.
During his experiments, he walked
up and down Great Portland Street
in London with his microphonic de-
tector and telephone receiver, and
it was at this time that he got signals
up to a quarter of a mile or more
from his transmitter. Had he per-
sisted with his apparatus, and if it
had been paossible to employ at that
time a present day publicity agent,
radio might have gone into public
service many years earlier than it
did, for some of the accounts in-
dicate that his apparatus was every
bit as efficient as apparatus used
seventeen years later. 1n this coun-
try we quickly abandoned the later

First President, Institute of Radso Engineers

coherer method of reception and went back
to the telephone and detector method.
Hughes made his demonstrations to
fellow scientists who appeared to be bent
on discouraging him, and years later he
said, ‘1 was so discouraged at being unable
to convince them of the truth of these
aérial electric waves that 1 actually re-
fused to write a paper on the subject b
In 1882, Professor A. E. Dolbear, of
Tufts College, built a transmitter and a
receiver, with antenna and ground, that
apparently must have operated according
to the electro-magnetic theory. On Oc-
tober 35, 1886, he was granted United States
patent number 350,299. He described

EDOUARD BRANLY

A French scientist who made a very valuable contribution
to wireless telegraphy in designing a detector known as a
coherer.

It was later improved by Sir Oliver Lodge

his invention as a mode of electric com-
munication, and said in the description,
“Communication may thus be established
between points certainly more than half
a mile apart; but how much farther I cannot
now say.”

1t looks now as though both Hughes’s and
Dolbear’s devices were pretty fair radio
devices for that time; but apparently those
equipments were not deliberately designed
and operated on the basis of the now
accepted electro-magnetic wave theory of
Maxwell.

Following Hughes and Dolbear, we next
come to the exponents of the earlier Max-
well theory. The first of these is Henrich
Hertz, a German scientist, who, in
1886, proceeding on Maxwell’s
theory, built and used a carefully
tuned radio transmitter and receiver.
However, it could not be heard
enough to do much more than serve
as proof of the Maxwell theory, be-
cause the detector was insensitive.
Sir William Crookes, in discussing
Hertz’s apparatus, said, quoting from
the Fortnighily Rerview, London, Feb-
ruary, 1892, ‘“Here, then, is revealed
the bewildering possibility of tele-
graph without wires, posts, cables, or
any of our present costly appliances.”

HERTZ THE FATHLR OF RADIO?

OME scientists and other folk

who have studied the history of
radio and who are not biased by
nationality or by some company’s
pay roll, are inclined to say that radio
is a product of evolution; while
others prefer to say that radio was
invented. As a rule, those unbiased
ones who prefer to say it was in-
vented, give the credit to Hertz.



NIKOLA TESLA

Was born in Austria-Hungary in 1857, Serbian
by race. [t was originally intended that he
should be trained for the clergy. but he developed
scientific tendencies instead. le came to
America in 1884 and immediately entered the
Edison works, afterward starting out on his
own. In 1893 he invented methods of wireless
transmission

In 1891, Edouard Branly, a French
scientist, made a more sensitive detector
than that used by Hertz, intended for use
in the latter’s receiver. This detector was
called the Branly coherer... 1t consisted of
particles of metal that would stick together
when affected by radio currents and would
then pass a battery current. Sir Oliver
Lodge used the Hertz-Branly combination,
but added a tapper that automatically de-
cohered the coherer after a signal.

In 1893, Nicola Tesla proposed that high
antennas and a
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the product of German, French, English,
American, and Russian scientists, arrived
at by sticking to the Scotchman’s (Max-
well’s) theory.

MARCONI'S EARLY LIFE
WHILE this radio development was

going on in the scientific circles of
the world, young Marconi had been taking
a course under science teachers at Leghorn
and Bologna, and became interested in
radio in 1895, when about twenty-one
years old. He had means and influential
connectionsinboth ltaly and Great Britain.
He came from ltalian ancestry on his
father’s side, and Irish ancestry on his
mother’s side.

In 1896, Marconi went to England and
filed a patent in which he described the
Hertz-Branly-Lodge-Tesla-Popoff devices
and a special form of spark gap that had
been designed by the Italian scientist
Righi, which gap was not necessary but
could be used as a substitute for the one
used by Hertz. Then he commenced
demonstrating what was actually known
about radio up to that time, to government
representatives and to business men, to
newspaper and magazine writers. His
demonstrating extended radio from college
environment to political, military, and
mercenary circles. By the middle of 1897,
business men had become sufficiently inter-
ested to form a £100,000 company for
exploiting radio.

Marconi played the part of a salesman,
and, as is still often the case where scientists
and salesmen are involved, the salesman
got money out of it while the scientists
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GUGLIELMO MARCONI

Whom Mr. Marriott describes as a sales engineer.

He studied and conducted his early experiments

at the University of Bologna in Italy. In 1899

he succeeded in communicating across the

English Channel for the first time, and in 1901,

across the Atlantic Ocean. He was awarded
the Nobel Prize for Physics in 1909

didn’t. Also, as part of the promotion
scheme for getting money, Marconi was
advertised as deserving the honor for what
the scientists had done, making him appear
as a profound scientist and almost super-
natural inventor.

The scheme was to make it appear that
Marconi had invented radio and thereby
get a world wide radio patent monopoly.
That was the beginning of many dupli-
cated attempts to advertise inventions and
inventors for the purpose of getting a
monopoly of radio, or to sell stock. It has

been tried more or

ground connection
be used at the sending
and receiving instru-
ments to get the great-
est possible distance.

In 1895 Vladimir
Popoff, a Russian,
added antenna and
ground to the Hertz-
Branly - Lodge com-
bination, and gave
demonstrations to
students and scien-
tific people. The dis-
tances covered grew
with these successive
steps.

By 1804, wircless,
that is the induction
system like that Fara-
day had used, and the
conduction system
which Morse had
demonstrated, had

less right up to this
very minute. In the
United States, how-
ever, the patents were
shown up for what
they were worth, or
avoided by making
other devices that
would serve the same
purpose.

The virtue of the
Marconi Company’s
advertising was in the
publicity it gave to
radio and not in the
claims they made for
themselves. That
publicity started
quite active develop-
ment of radio in sev-
eral countries. 1t put
more money and peo-
ple into the develop-
ing of this so-called

been successfully and
repeatedly used to
telegraph over dis-
tances up to three
miles or more. The
Hertz-Branly-l.odge-
Tesla-Popoff combi-
nation apparently
worked best. 1t was

THE CATALINA SENDING STATION

Located at Avalon, about twenty-five miles from the California Coast station.
erected this station there was no means of communication with the mainland except by means of
the boat service which was not at all reliable, especially in bad weather.
which this wireless was put was to receive the result of a big fight which took place in San Francisco.
Skeptics doubted the authenticity of the wireless reports and even after they were confirmed, various
theories as to how the messages were actually received were advanced. Some said that carrier
pigeons were used. Others said they saw a man in a small boat land on the Island with the news.
Another theory was that signals by means of powerful lights were sent from the mainland to Catalina

One of the first uses to

new science.

The advertising
brought radio to the
attention of people in
all walks of life, in-
cluding numerous un-
attached young
would - be scientists
and engineers, who,

Until Mr. Marriott
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like Marconi, as yet
had no scientific or
engineering reputa-
tions to lose, and
therefore, could take
a chance in this new
field.

1t became obvious
to many that radio
could be useful if
properly applied.
Its apparent possi-
bilities made it an
easy thing for stock
jobbers to sell stock
in radio companies.
They were inclined
to depart very
widely from the kind
of rules laid down in
Christian Sunday
schools in disposing
of their stocks, how-
ever. Radio was an
obviously fertile
field, but without
immediate returns
in it. It contained
some more or less

HOW RADIO GREW UP
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AN EARLY DETECTOR

Is shown in this photographic reproduction of the sketch and description of those made by Mr.
Swenson (Mr. Marriott’s able assistant) to Mr. Marriott’s specifications. These were used in the
California-Catalina Island circuit for several years. They consisted of converted spherometers
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dangerous Indians.
Scientists, with reli-
able incomes and
reputations that
might get sunk na-
turally were afraid
to go into radio.
lHHowever, there
were quite a num-
ber of young men
who had been given
scientific  training,
and who had not
made any scientific
or engineering repu-
tations that could
be lost. Some of
them were adven-
turous enough to go
into radio then, and
a few still survive.
The writer is one of
these young men.
After 1897, the
works and workers
became so increas-
ingly numerous that
only some of the es-
sence of them canbe

Photographed in England with the apparatus used by Mr. Marconi in his experiments at Bologna, Italy, in 189s.

C. S. KEMP, AN EARLY ASSISTANT OF SENATOR MARCONI

The copper plate at the top is the

antenna used for short distances, while for greater distances, kite balloons ten feet in diameter with a copper antenna wire attached, were employed.
The telegraph key is at the right, the large induction coil shown in the center operating from batteries, furnished the high-frequency energy
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given here. Radio stations began to bob
up in various parts of the world like mush-
rooms, and like mushrooms, they did not
last long in any one place; as a rule because
they didn’t pay expenses, and also because
a great many of them were temporary
stations erected purely for demonstration
purposes, devoted to showing the possibili-
ties at that place, or to sell stock. In
1902, the writer succeeded in establishing a
radio circuit between Catalina Island and
the mainland of California, the first in the
United States that stayed put, although
several circuits had been tried before that.
That circuit continued for twenty-one
years, becoming a radio telephone circuit
in its later days. The use of tclephony
killed it, for too many uninvited folks were
able to listen-in.

The steamship companies were slow to
install radio on their ships. The directors
of the companies had too many other
places where they wanted to put their
money. The captains likewise did not
want it because, without it, they were
kings between docks, but with it, the
owners might play king and give them
orders. A large proportion of the first ship
radiostations were established on board free
of charge to the steamship companies.

The United States law which compelled
ships to be equipped with radio, took effect
in 1912, and caused a large increase in
radio on vessels, and also resulted in some
of the old captains recalling for service all
the cuss words they had mentally vo-
cabularized during, perhaps, forty years at
sca. The writer had intimate contact with
this aspect of radio, because, when the law
- went into effect, he helped enforce it at
New York as United States Radio In-
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A 1902 COMMERCIAL RADIO CIRCUIT

The wireless telegraph installation at Catalina Island, made by Mr. Marriott and his

assistants.
transmitter power.

The switchboard at the right controlled the dynamo circuits for light and
g The switchboard in the back carried two remote control switch
arms which switched the antenna from ‘“‘send” to ‘‘receive’.

The box bearing the

spark rods is a large induction coil capable of giving a 20-inch spark but actually de-

livering a §-inch spark when connected to the antenna.

The piece of paper ‘covers a

mechanical interrupter, which, at the time the picture was taken, was a secret

spector. After a captain’s big noisy kick
was divested of its profane trimmings,
about all it amounted to was a statement
to the effect that he had sailed the seas
ever since the time when vessels were
pushed along by the wind, and that he had

gotten along without wireless up to date
so why shouldn’t he and everybody else
continue to get along without it.  All the
radio inspector had to say was, ‘“Maybe
so, but if your radio isn’t in proper working
order before you leave port 1 will have to

report it, and you will be liable to

A EYES

resssssip’ e

¢

e mad e ad s

a fine of five thousand dollars.”
Not many words, but they were
effective.

The value of radio as a protec-
tion against the loss of life and
property, and thefailure of steam-
ship companies to avail themselves
of it, madethelaw necessary. Had
there been a radio monopoly, this
law would probably have been all
the more necessary because the
monopoly would have undoubt-
cdly held up the prices, and steam-
ship owners would have fought
harder against its enforcement.

The United States took the lead
in the production of the best de-
tectors and receivers; Germany
took the lead in the production of
the best transmitters. Receivers
and detectors were inexpensive to
build, as compared with trans-
mitters. This was what probably
caused the various workers 1n the
United States to advance rapidly
in making the best detectors and
receivers. By the time the Euro-

THE RECEIVING EQUIPMENT

Of the last Santa Catalina public service station, which was closed in July, 1923, as its traffic was listened-in to
The receiving loop may be detected in the background. A submarine cable was substituted

by many outsiders.

for the radio link

peanWarstarted in 1914, however,
the United States was catching
up with Germany in making first
class transmitters.



What Happened During the 1926
International Tests

A Complete Report of the Plans, Their Progress and Success—What Stations Were Generally Heard
—How Bloopers Spoiled Reception—The Great Popularity of the Regional Broadcasting Experiment

ANY old wives’ tales are common
knowledge about events which occur
in the dark of the moon. And by

the same token, things which happen
during the full moon must take their chances of
success. The third of the International Radio
Broadcast Tests took place during the fullest
of full moons, we remind the superstitious, and
if that be any comfort to those who failed to
hear signals from the foreign broadcasters, all of
thatgentry are free tomake the most of thatceles-
tial condition. For to review the Tests briefly,
a comparatively small number of American and
Canadian listeners heard broadcasting stations
on the other side of the Atlantic. If that is the
only measure of failure, the Tests were a failure.
However, the Tests this year, lasting for an
hour for seven days, included but five days of
transmission from transatlantic stations. The
other two days, as everyone knows, were devoted
to distance receiving trials on the North and
South American continents. And in those two
days, the average listener probably heard more
stations on this continent than he had ever
heard before. The genuinely new feature of
the Tests proved a great success.

The plans for the Tests were published so
completely in newspapers in this country and
in Canada, that there is no point in completely
reviewing them here, for no monthly magazine
can hope to compete with a newspaper. But
the 1926 Tests were the third to be held. The
first Test was held in November, 1923, and
involved only the stations of the British Broad-
casting Company, abroad. The sec-
ond occurred in November, 1924. In
that, the British stations and broad-
casters in Spain, ltaly, France, and
Belgium took part. The third an-
nual Test was to have been held in
November, 1925, but was postponed
to January, 1926 in order to take
advantage of what was fondly sup-
posed to be better weather condi-
tions.

There is always plenty of enthu-
siasm for international broadcasting
from this side of the Atlantic, but
the desire for a special Test of this
sort is not so great on the other side
of the water, and especially in Eng-
land, where there are probably more
active listeners than in any of the
Continental countries. Owing to
the difference in time, it is possi-
ble for any European listener to sit
up a bit after twelve at night, and if
he has a sensitive receiver, tune-in
an occasional American station.
So that when the special Interna-
tional Tests are arranged, with
listening periods for American sta-
tions at from three to four o’clock
in the morning, European time, the
desire on the part of foreign fans for

THE

in this country and in Europe.

By WILLIS K. WING

special long distance tests is apt to be less
ardent than here, where the listening period has
never been later than midnight, Eastern time.

LARGE NUMBER OF STATIONS

BUT in spite of these handicaps, the foreign

arrangements for the Tests went forward
with great completeness and more foreign sta-
tions were listed in the schedules this year than
have ever taken part before. John Scott-
Taggart, editor of the British Radio Press
publications was appointed foreign director of
the Tests, and through his good offices and those
of his able assistant, Percy W. Harris, editorial
manager for those publications, the work went
forward. On the Continent, the arrangements
were in charge of Dwight K. Tripp, a former
member of the editorial staff of Rabio Broap-
CAST, Who is now residing in Paris. Mr. Tripp
worked in close coOperation with Arthur Bur-
rows, head of the newly formed Bureau Inter-
national de Radiophonie at Geneva.

Although the engineers of all the Continental
broadcasting stations have, for the past few
months, been conducting some special late
broadcasting tests of their own, in the effort to
solve the problem in international heterodyning
between stations which is now very serious, they
entered into the spirit of the plan and assumed
the additional burden of broadcasting for an
hour several nights of the Test at the unpleas-
antly early hour of four o’clock in the morning,
their time. 1t was chiefly through the fortunate
official influence of Mr. Burrows that the Con-

INVOLVED

. ——p——
) TIE 31 Stat on ﬁ‘..

L 1
| Koeonl frotdgroorioy

e

by this short-wave link

SHORT-WAVE OUTFIT IN USE AT 2GY

During the International Tests, a 40- and an 8o-meter transmitter were
used constantly in checking receiving conditions with amateur operators
Many reports of reception were handled

tinental codperation was as general and complete
as it was. And Mr. Tripp was untiring in his
efforts to make the many complicated arrange-
ments necessary.

On this side of the Atlantic, the greatest
number of broadcasting stations ever to take
part in a concerted plan of this sort were on
the schedule. There were the 37 Canadian
broadcasting stations, some 550 American broad-
casters, 16 Mexican stations, 36 Cuban broad-
casters, one station in Porto Rico, one in Lima,
Peru, and three in Argentina taking part.
The coéperation of the Cuban stations was
secured by Mr. Frank H. Jones, owner of sta-
tion 6kw at Tuinicu. The codperation of the
American broadcasting stations was practically
complete with the exception of several of the
California stations, notably knx at Hollywood
and kr1 at Los Angeles. The operators of KF1
it was announced, felt that their individuality
would be greatly limited by participation in the
Tests and confidently undertook to analyze
the desires of all the radio listeners within range
of their five kilowatts, and decided, to the tune
of wide publicity, that they would remain on the
air during the silent periods. They stated that
the chances of California listeners for hearing
foreign broadcasting was very slim, and to that
confident assertion was added the confession
that theirs was in part a commercial station,
devoted to selling time on the air, and that they
saw no reason for making any financial sacrifice.

Our records show that a number of listeners
in Oregon and Washington did hear fragments
of the foreign programs, a remark-
able receiving record. A very large
number, comparatively speaking,
heard oax at Lima, Peru and sev-
eral of the Buenos Aires stations.
The sentiment quoted from the let-
ter printed below is similar to that
contained in a great many letters
and telegrams which came into the
office of Rapio Broapcast both
during and after the Tests.

Editor, Rapio BroabcaAsT,
Doubleday, Page & Company,
Garden City, New York.
SIR,
| am a radio dealer and a fan as
well. May we not in some way en-
ter protest against California sta-
tions remaining on the air during
the quiet hour Sunday night (Janu-
ary 24th) during the Tests? I think
1 picked them all up. I like Cali-
fornia, but | like them to shut up
at least once a year and | am sure
| speak the sentiments of many
more of your readers and fans in
this locality.
Very truly yours,
W. M. CURTRIGHT,
Flat River, Missouri.

No purpose would be served in
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embroidering this controversy, except to add, in
fairness to the Pacific Radio Trade Association,
who failed to codéperate positively in the national
United States arrangements, that they finally
agreed to recommend silence for the West coast
stations even though they were in highly active
opposition to the plan. And during the first
few nights of the Tests, some of the Pacific coast
stations did not keep silence, but in the main,
their insurgent tactics caused no national radio
calamity. Our judgment that radio listeners
there, and elsewhere, wanted the Tests to go
through as planned, whether or not the in-
dividual felt he had a chance of hearing Europe,
has certainly been vindicated if our heavy
correspondence is any criterion.

HOW THE TESTS WERE ADMINISTERED

THE Tests were managed this year by a
representative organization, drawn from
all branches of the radio industry. A committee
was chosen from the National Radio Trade
Association, with Powel Crosley, Jr., as chair-
main and L. A. Nixon executive secretary.
There were other codperating committees from
the National Association of Broadcasters and
the Radio Manufacturers’ Association. The
editors of Rapio BroaDpcasTt felt in planning
the test this year, that the interest caused by the
first two Tests, which were almost entirely
managed from this office, had made the affair
so important that the entire radio industry
should be represented in its management.
The Test Committee at its headquarters in
New York managed the American side of the
affair and furnished the newspapers and press
associations with daily and hourly bulletins.
Certain newspapers in representative cities were
furnished with the official programs as received
from the foreign representatives of RaDi1O
Broapcast. This made the task of checking
foreign reception vastly easier and far more ac-
curate than in the previous two Tests. Busy
long distance wires, and piles of telegrams at
the New York office made the scene there dur-
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ing the Test Week one of the most active we
have ever witnessed, and we have been in more
than one metropolitan newspaper office at World
Series time, or on the occasion of a big disaster.

A large number of official listening posts were
appointed by RaApio BroapcAst and their
reports, sent in by mail, telegraph, and by the
short wave amateur radio link with our experi-
mental station 2 Gy was of constant help in
determining how receiving conditions were in
all parts of the country. Many radio manu-
facturers had special receiving stations. The
National Association of Broadcasters appointed
a listening committee, headed by Paul F.
Godley, of Upper Montclair, New Jersey. Mr.
Godley, it will be recalled, about five years ago
was successful in hearing American amateur
transmissions, the first across the Atlantic, from
a special receiver he established at Androssan,
Scotland. The Boston Herald-Traveller estab-
lished a listening station at Baker’s Island near
Boston, manned by several operators, and a
meteorologist. F. R. Hoyt, of Stamford, Con-
necticut set up his interesting radio recording
apparatus at Shippan Point, Connecticut, and
reported that he succeeded in making partial
records of foreign programs. R. P. Worden,
radio editor of the Cleveland News sent especially
complete reports of receiving conditions and
success in the Cleveland area which were very
helpful.

In addition, Rapio Broapcast had several
receivers in operation at Garden City, and two
operators were constantly on watch at station
2 GY using the 40- and 8o-meter transmitting
bands simultaneously. During the Test periods,
2 GY received frequent reports from all parts of
the United States on receiving conditions, and
on several occasions, communicated directly
with Europe to discover weather and receiving
conditions at the time. An article on another
page of this number describes in part some of
those arrangements with short wave communica-
tion. Receiving conditions are never especially
favorable at Garden City for extreme long dis-

NEWS HEADQUARTERS FOR THE TESTS IN NEW YORK CITY
With L. A. Nixon, Secretary of the International Radio Week Committee, wearing the telephone

receiver.

During the Test Week. an office was set up in the Hotel McAlpin, New York, where

official programs were given to the Official Radio Week newspapers; the United Press, and the Asso-

ciated Press were given hourly bulletins as to the progress of events.

This left the wires freer at

Garden City for communications from our official listening stations
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tance work, so several members of the staff
took sensitive receivers to Riverhead, Long
Island, where it was thought that the air would
be free from radiating receivers and their havoc.
Even there, miles from the nearest house, the
bloopers got in their furious work.

THE BUSINESS OF VERIFICATION

EPORTS from listeners in this country

went chiefly to the local newspapers, to
the broadcasting stations, and to radio manu-
facturers. Many newspapers furnished verifica-
tion cards to successful listeners. Telegrams
sent to Rapio Broapcast for verification of
reports were answered the same day they were
received, which was no small chore, considering
their number. Letters with details of reception
have come in to our office by thousands and
are being checked and verified as rapidly as
possible. An official verification card is being
mailed to all listeners who write to Rapio
BroapcasT whose report can be verified.

This task of verification is not easy, but its
onus is frequently broken by conscious or un-
conscious humor. “While listening last night,”
reads a sample letter, “I1 picked up a lady singing
on 360 meters, but she soon faded out. Can
you tell me who it was?” This achievement,
if it is a radio affair at all, is worthy of note, and
a curiously large number of letters read just like
that. Verification from such meagre informa-
tion is out of the question and there are prob-
ably many disappointed listeners whose letters
were equally bare of facts who still wonder why
““the coveted pasteboard” was not sent them.
Still others sent in confident letters announcing
that they heard 2 Lo, or Madrid, or whatnot,
“very clearly,” but failed utterly to specify
their success in detail. Reports like that were
not considered. But many others mailed reports
that were more than complete and very accurate,
making our task almost easy.

The question that everyone wants to have
answered is: What success did listeners have
generally, and what foreign stations were heard?
There is not space enough at our disposal to
list the listeners whose reports have been veri-
fied, but it is possible to tell what stations were
most generally heard. Station oax at Lima,
Peru,was heard by more listeners than any other,
and that is no mean accomplishment, from the
point of view of distance and can be pointed
to with as much pride as the electrical bagging
of a European broadcaster. Reports on English
stations were few and far between, but all of the
English stations participating were heard in var-
ious parts of the United States. Almost no Cana-
dian listeners heard British broadcasters. The
Madrid and Barcelona stations got through to
the United States very wellalso. Prague, Munich,
Berlin, Hamburg, Brussels, and Munster were
also widely reported during their transmission
times. Hamburg signed off in code with the
letters ““h a”" and one faithful reporter although
he did not know the Continental code, related
that he heard the name of the city and the code
sign, four dots, dot dash.

NO RECEIVING LOCATION PERFECT

HERE were spots of fair reception, although

in no locality did any of the transmitting
stations come in with any laudable volume. In
parts of New England there were a number of
successful listeners who heard both Europe and
South America. There were a few, similarly
fortunate, in eastern Pennsylvania, New Jersey,
and New York. A listener in Bermuda heard
Madrid and he reported that many other Ber-
mudians heard Lox. and numbers of European
stations. Moving farther west, there were a
considerable number of listeners in southern
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Ohio and Kentucky who heard fragments from
the Continent and more than that from the
South American stations. Missouri seemed to
be fortunate in having more favorable receiving
conditions than some of her neighbor states.
Reports from the Middle and Far West were
scattering, but in these localities, 0oAx at Lima,
and the Buenos Aires stations seemed to get
through quite consistently.

The unfortunate atmospheric conditions
affected reception on the other side of the ocean
and only four American stations were reported
heard by our foreign aides. Mr. Tripp, in
Paris, reported that KpkA was heard there and
Mr. Harris, in London radiced that wGy, wjaz,
and wiw had been heard in England. Other
reports may yet come through by mail. It
was reported by the Associated Press that wear
and wjz had been heard in Moscow and in
Germany, but no further verification could be
obtained.

Mr. Paul Godley, whose reputation as a radio
authority is of long standing, reported some very
interesting conclusions from his listening post
at Barnegat, New Jersey. He had a special
antenna and about eight sensitive receiving
sets under his direction. On every evening of
the Tests, it was his experience that receiving
was much better in a north and south direction
than east and west. This condition, he avers,
has always held good in the United States, but
was particularly noticeable during the Test week.
As an example, on one evening, he was able to
hold the entire program of oax at Lima, with
fair volume, while not even a carrier wave could
be heard on any of the European frequencies.
Other careful observers noted the same condi-
tion and it is unfortunate that there is not room
to quote from their reports.

It is interesting to note that practically all of
those who listened during this Test and during
the two which preceded it, accepted the challenge
of the thing in the sporting spirit in which it was
conceived. All realized that there was no
absolute certainty of hearing any of the foreign
stations, but made their best receiving efforts
and took their chances of success. Even a
casual glance over the mass of mail which has
been sent to Garden City about the Tests from
radio enthusiasts in every section of the country,
shows that no listener is childish enough to
think that because his receiver failed to bringin a
foreign program on the loud speaker that there-
fore radio is all wrong, overestimated, and a
failure.

PRINTABLE REMARKS ABOUT BLOOPERS

HERE is something to be said about radiat-

ing receivers, although indications are that
a wide variety of remarks, mostly unprintable,
have already been made about the subject
during the Tests. “International radio week,”
says the Hamilton, Ontario, Spectator editorially,
“is proving to be just a howl, instead of the
howling success it was hoped it would be.” And
with this terse opinion about oscillating receivers
everyone seems to agree. Says the Kansas
City Star:

Whatever conclusion may be drawn by the
committee in charge of the International Tests
as to the success of transoceanic broadcasting,
1t can be definitely stated that the Tests demon-
strated to radio listeners the menace of the
radiating receiver and the ignorance of many
persons in the operation of such sets.

The silent hour for the hundred of licensed
broadcasting stations was only the signal for
thousands of unlicensed bloopers to fill the air
with such howling, squealing, and sputtering as
to make it a miracle indeed that any listeners
were able to pick up foreign broadcasting. .
Such a situation is a hangover from the early
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days of radio when
no thought was
given to the matter
of radiation; when
single circuits and
regeneration were
the vogue with
builders whose
chief object was
distance. In the
last two years,
these circuits have
been gradually
junked in favor of
the more advanced
sets. . . . Reports
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of foreign reception
have been fre-
quent, yet not at
all in proportion to
the number of re-
ceivers capable of
the distance jump
to Europe. Those 3
that were not pre-

Has assisted and participated in the International Radia; Test, and that information .

received and checked at Radio Broadcast Laboratory (Headquarters of the Test) indi-
cates successful reception of test programs from cooperating Europedn Stations.
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vented by interfer-
ence, probably gave
up where the repul-
sion againstsqueals
was stronger than
the lure of px.

The Star’s radio writer has well put the case
for the whole country. There is not a commun-
ity in the United States where the blooping
receiver did not make distance reception nearly
impossible. Those who were successful in
getting through were either fortunate in their
neighbors, or fortunate in an especially good
location, or both. One imaginative listener, in
describing his experience to us said, ‘It was like
trying to pick out the buzz of one bee through
the sound made by an entire hive, when 1 tried
for Europe through the barrage of squeals.”

Our correspondents have been eloquent on the
subject of the radiating receiver and it is hard to
refrain from quoting indefinitely.  Mr. Charles
Temple of Waltham, Massachusetts, wrote:

For three nights now, my wife and I have sat
for one hour with the head phones on, taking
the punishment that is meted out to us by the
thousands on thousands of bloopers. It is

THE VERIFICATION CERTIFICATE

The successful listeners who heard European or South American stations re-
ceived an official verification card from Rapio Broapcast similar to this
one issued to Mr. Charles Ellis of Clark Island, Maine

absolutely past description the noise that we
get from these radiating sets, and 1 want to
say in capital letters that man has never made
a set that will distinguish even a local station,
to say nothing of foreign ones, through the
din that they set up.

It is our suggestion and the suggestion of all
other radio lovers who get pleasure from the
air and who are interested in the future of radio
that you spend the next season in efforts for
legislation against these bloopers who are a
hindrance to the whole future of radio. | am
not a chronic kicker, either, but I’'m only one
of thousands who have been standing by and
watching this nuisance increase rather than
diminish for the past two years. 1 am not in
the radio business, but am simply an ordinary
citizen who likes to stay at home nights and
get some pleasure out of the air without listen-
ing to the sound of fire sirens ripping up the
atmosphere.

Mr. Temple adds another word, which, al-

THE STUDIO OF STATION SBR AT BRUSSELS

sBR was one of the European stations very generally heard in this country and suc-
ceeded also in pushing its signals to the United States during the Tests in 1924
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radiating re-
ceiver, has never
described a re-
ceiver that will
radiate, and fre-
quently, at a se-
vere financial
disadvantage, has
refused to publish
advertisements
featuring radiat-
ing sets. But the
fight is apparent-
ly a losing one,
and our own
weapons not
strong enough to
combat a menace
of this size.

RECEIVING CON-
DITIONS

HE weather
conditions
were even less
favorable than
they were during
the Tests of 1924.

WHEN §5XX WAS UNDER CONSTRUCTION

The Daventry station of the British Broadcasting Company, using 25 kilowatts

input now furnishes good program service to a very large number of British and

But during the Tests, the signals of 5xx were not reli-

ably reported in this country, despite the fact that a 1601-meter wavelength

was used, a frequency which woy has reported to be most satisfactory for
general relay work

Continental listeners.

though perhaps not applying directly to the
subject in hand, is a graceful bit of praise:

1 want to thank you (Rapia Broabcast and
the International Test Committee) and let you
know that | certainly appreciate the time, money,
and effort that you have spent in the months
past in an endeavor to give American radio
listeners an interesting week, and perhaps the
thrill that comes once a year in hearing music
from across the Atlantic.

Rapio BroAaDpcAsT has been working for the
better part of its magazine career against the

© Barratt’s Here is what

Captain A.G. D.
West, assistant
chief engineer of
the British
Broadcasting
Company, wrote
in an article in
the Radio Times
(London) of the 1924 Tests:

The second International Radio Week was
held in November, 1024, and although agree-
ments had been made with all the American
broadcasting stations to ‘‘keep off the air”
during the periods of the European transmissions
so as not to interfere with these transmissions,
the results were not, on the whole, very satis-
factory, as atmospheric conditions during the
week of the tests were remarkably unfavorable.
It was just a matter of bad luck that this was
so, because reception during the week before
and during the week after was very good.

THE

Setting up the short wave transmitter and receiver near Riverhead, Long Island.
link connected the listeners with headquarters at Garden City.

““RADIO BROADCAST’’ EXPEDITION ON LONG ISLAND

The short wave
What with blooping receivers and

unfavorable receiving conditions nothing more definite than strong carrier waves could be heard at

that location.

In the photograph, left to right: Arthur H. Lynch, editor of this magazine; Keith

Henney, director of the Laboratory; John B. Brennan, technical cditor
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Very few of the reports of reception could be
verified.

Reports from all over this continent showed
that reception was bad, not only on the foreign
programs, but also on American stations.
“KF1 and Kco are, under average radio weather
conditions, easily picked up in this locality,”
writes W. W. Muir, of Lockport, New York,
“and under extremely favorable conditions, are
heard with great volume and clarity. For the
last four or five nights, it has been impossible
to pick up even the carrier wave from either
of these stations with a very sensitive receiving
set.”” And Wilfred Taylor, at Thompson,
Connecticut says: ‘“Atmospheric conditions,
with the possible exception of those in evidence
on Wednesday (January 27), were unspeakably
bad. Western United States stations were en-
tirely blank, and none but the large Eastern
stations could be heard. On Wednesday, 1|
got through to kGo with fair speaker volume,
and on that night code and bloopers were heard
all over the lot.”

And from far off North Dakota, Professor
E. W. Bollinger, of the University of North
Dakota, at Grand Forks writes:

The failure to receive foreign stations was
undoubtedly due to the extremely poor weather
conditions, it being impossible to receive United
States stations with sufficient volume, and in
some instances, it has been impossible to receive
a single station. This condition has prevailed
during the larger part of the winter and is per-
haps the poorest reception we have ever ex-
perienced.

Receiving conditions can not be guaranteed
in advance, and in choosing January, we thought
that a great improvement would be noticed.
Receiving conditions in the first year of the
Tests were rather good, and as Captain West
of the British Broadcasting Company writes:

The first Test Week gave rise to a great in-
terest in transatlantic broadcasting, in fact, this
can be referred to as the beginning of interest by
the general public in receiving and transmit-
ting broadcast programs across the Atlantic.
Conditions during this week were, on the whole,
fairly good and a very large number of amateurs
in Great Britain were able for the first time to
hear on their own sets some of the broadcasting
stations of the United States. Also, the reports
of reception of British stations by amateurs
in America were very many, of which some
thousands were verified.

THE POPULAR REGIONAL TESTS

AS]DE from the correspondence and invec-
tive by the bloopers’ performance during
the Tests, the innovations of the North and
South and East and West test of the last two
nights of the Tests appeared to create the most
interest during the period. It suggested to
many listeners that here was a national arrange-
ment which might be well continued in the future.
Listeners on the Pacific coast rarely hear Eastern
United States stations, owing to the difference in
time. And stations in Mexico and South America
are infrequently heard because stations here
operate simultaneously on similar frequencies.
During the silent period for American stations,
the sonorous call of cze of Mexico City was
heard all over the United States, and the an-
nouncer at that station made many friends by
his thoughtfulness in frequent announcements.

“] think it would meet with the approbation
of thousands of radio fans,” writes Henry
B. Newhall of New York, “if perhaps not this
winter, but possibly during next season, regional
broadcasting, preferably during two hour periods
similar to those of the last two nights of vhe
Tests, could be arranged to take place every
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MANY LISTENERS MADE SPECIAL PREPARATIONS FOR

THE TESTS

The photograph shows a special antenna being put up at a good
Practically every listener
overhauled his set, steamed up his batteries, and tightened con-
The overhauling is not
1t is a good plan to go
over a set at least every six months

receiving location on Long Island.

nections, all to hear the foreign signals.
such a bad idea regardless of the Tests.

two weeks or every four weeks. | should think
1t would not seriously interfere with the pro-
grams of the regular broadcasters if the tests
were arranged for the mid-week so that they
would not break in on Saturday and Sunday
programs. Such an arrangement is really about
the only chance now we have to give our sets
tests for distance. The only other way | can
get California, for instance, Is to rise up out of
my warm bed at two o'clock in the morning.
My bed has usually looked

better than California.”

A SPECIAL LISTENING STATION IN MASSACHUSETTS

signals.

question of silent nights. It might be wise,
for instance, instead of silencing all the stations
in one city, so that listeners could hear programs
from other cities, to arrange for silent periods
for all stations in one time belt to be silent,
either for several hours, or for an evening. We
suggest this, knowing full well that it will start
a storm of protest in some quarters. Our own
feeling in the matter is quite neutral; after all

Samuel Curtis, Jr., and Leslie Barnard of the Boston Awmerican at their
receiving station at Pembroke, Massachusetts.
try, deeply interested listeners took an assortment of receivers to the
best location near by they knew of and did their best to pull in the foreign
Mr. J. L. Snyder, of Patton, Pennsylvania, for example, set up
areceiver on the side of a mountain and reported very successful reception

In all parts of the coun-

the matter is for the majority of listeners to
decide. We believe pretty firmly in the sov-
reignty of the local station. It should be able
pretty generally to meet the wishes of the major-
ity of its listeners in most instances. If it fail,
then the listeners ought to become vocal and
state their feelings

And so we write “Finis”” on the 1926 Tests
Better luck next time!

There is a great deal
of interest in the question
of regional broadcasting,
with silent periods for
the other groups, and it
may be that this may
point to a solution
of that always debated

A CORNER OF THE
EXPERIMENTAL LAB-
ORATORY AT WGY

With a monitoring opera-
tor at the desk. This is a
part of the short wave,
high power transmitter
installation. During the
Tests, way used its usual
power, although on the
intersectional transmitting
periods the last two days
of the Tests, 50 kw, was
employed. The station
was heard in England and
on the Continent
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A Legal Test Case For Our Radio Laws

HE government, it appears, is en-

gaged in testing the legality of the

present regulations of radio broad-

casting stations and the outcome of
this test case will be followed with profound
interest by all of those operating broadcast-
ing stations and by many of us who merely
listen.

Station wjaz in Chicago has questioned
the authority of the Department of Com-
merce to regulate its broadcasting assign-
ments. This station is owned by the Zenith
Radio Corporation and the issue is created
by Mr. E. F. McDonald, Jr., who has
much to say about “the freedom of the
air.”” Well, we hasten to comment that
there is no such thing as freedom of the
air in the sense that Mr. McDonald uses it.
The tactics he has pursued in forcing legal
action on the part of the Department of
Commerce are unfortunate.

Some time ago, apparently at Mr.
McDonald’s request, his station was as-
signed to operate on the same frequency
with koA, the General Electric station at
Denver, Only two hours a week were free,
SO WJAzZ was given these two, a small share
of the time, we do admit. Not being con-
tent with this allotment, the Chicago sta-

The photograph which forms the heading for this month
shows H. I. Rothrock, Jr., of the radio laboratory, Bureau of
Standards, Washington, testing the high vacuum pump
used for exhausting tubes. (© Harris & Ewing).

tion searched for another channel and found
a neighboring one frequently free.

This new frequency selected by this
active philosophy of force had been re-
served, by mutual agreement, for the Ca-
nadian stations. Of the ninety-five avail-
able frequencies in the present broadcast
band, we have appropriated eighty-nine
and left only six for Canada. Now a
“freedom of the air’’ exponent finds it nec-
essary to step into one of these six Canad-
ian channels. This presents not only a
national, but an international radio prob-
lem of serious proportions.

Mr. McDonald has given a statement of
his case to the press and we can easily see
his reasons for feeling aggrieved. He has
invested a deal of money in his station and
now finds it practically valueless. He feels
that he has been discriminated against—
that he has as much right on the air as
any other broadcaster. After having spent
several weeks in Washington trying to get
an assignment from the Department of
Commerce and not having achieved the
success he expected, he evidently felt that
he was entitled to go back home and try
other means. Perhaps the course was jus-
tified, but why bring Canada into the fray?
Certainly her meagre share of the ether
could be left alone.

Why didn’t Mr. McDonald start to

operate on koa’s time? He felt, according
to his statement, that stations such as xoa
had been assigned a disproportionately large
part of the total time—166 hours a week
to two for wjaz. Of course the General
Electric Company could reply that they
had been using the channel regularly
and possession being nine-tenths of the
law, they are entitled to keep the chan-
nel.

The question of division of time between
the stations operated by the Radio Cor-
poration group and “independent”’ stations
is suggested in Mr. McDonald’s press state-
ment and we think it brings up a very im-
portant point. Someone should compare
the R. C. A. group “channel-hours” to the
independent ‘‘channel-hours” and let us
sce where we stand on this question. We
have twice legislated that the ether is in-
alienably the property of the citizens of the
United States so we had better take inven-
tory and see whether it is or not.

Even if the combine controls 75 per cent.
of our broadcasting time we are not at once
ready to denounce it. Are the people more
pleased to listen to the combine stations or
the independent stationsP—that is the thing
that really counts. The people of the
country are the ones who have “the free-
dom of the air’”" and not the cwner of any
special broadcasting station.



FIRST NATIONAL GATHERING OF RADIO ENGINEERS

The Institute of Radio
Engineers Convention

HE first national convention

I of the Institute of Radio En-
gineers recently closed and
even the most modest commentator
must declare it was an unexpected
success. Not only did the attend-
ance justify the opinion that there
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be the finest in the world is worth

having.

ADIO BROADCAST announces with

regret that Mr. Arthur H. Lynch, who
has edited the magazine from its third number to
the present one has decided to leave editorial
work and go into manufacturing.

The managing editor, Mr. Willis K. Wing,
will succeed him, and the rest of the staff will
remain the same, with Mr. John B. Brennan as
technical editor, and Mr. Keith Henney as di-

When did we concede audibly that
British broadcasting was better than
ours?

And further —a Sidney trader,
after a trip to the United States, said:

I went over there to admire Americar
broadcasting but 1 came back with the

is a host of capable engineers work-
ing in the radio field to-day, but the
fact that so many of them should
come long distances at considerable
expense speaks well for the past
year’s prosperity in the radio busi-
ness. Enthusiastic as radio workers
may be, without a materially pros-
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rector of the Laboratory. The policy of the
magazine will continue along the lines set during
Mr. Lynch's editorship. Professor Morecroft
will continue to write “The March of Radio™
and the other departments will be continued
by the same writers.

Dousrepay, Pace & Cowmrany.

full conviction that taken all around our
Australian broadcasting was better.
More boost has been put into American
broadcasting than into any other thing
and it becomes natural for us to associate
everything that is good in broadcasting

with the country whence that boost
emanates. We blink at the
fact that America is now up

perous business behind them backing
up their plans and ambitions, the
engineers could not have turned out in
the numbers they did.

The Institute is not yet fifteen years old
but the membership already totals about
three thousand. Probably in no other
national engineering society is there such a
preponderance of young men, and it is the
presence of young men in an association of
this kind that promises much for its future.
The older societies with their venerable and
bemedalled members of the engineering
profession may well point with pride to the
accomplishments of these well-known fig-
ures, but their work is in general in the
past. 1t is in the hands of the younger
and almost unrecognized members that
the future of the profession lies.

What the Australians Think of
Their Broadcasting

O POSITIVE methods of comparing

N foreign broadcasting with that in the

United States exist, but it is always

to note what outsiders say. A. W. Watt,

editor of Wireless Weekly (New South
Wales), writes:

The broadcasting in Australia is excellent.
This is the well-considered opinion of an official
of one of the largest British wireless concerns.
This opinion coming from one who has, if only
from a business point of view, intensively studied
the quality of British broadcasting which is
conceded even by our cousins in America to

against a serious problem of extricating
the broadcasting situation from the
chaotic condition under which it labors.

And then to make sure that we are down
for the count of ten—*if we must pattern
ourselves after somebody clse let it be after
the British system which, built up on a solid
foundation, stands out as preéminent.”
This s criticism indeed, from one of our most
respected neighbors. Are we really as good
as we have been telling ourselves we are?

“An Official Indiscretion”

NDER this caption, the editorial
U writer of the Wireless World takes
to task that admirable British en-
gineer, Captain Eckersley, Assistant Con-

It was with some doubt that the
Board of Direction of the Institute
started their plans for this first con-
vention but the out-come well justi-
fies their judgment that it would be
worth while. Such a call a decade ago
would not have gathered more than a’
dozen men, but so great has been the
recent demand and the resulting sup-
ply for technical radio men that sev-
eral hundred attended this meeting.
The convention did not attempt the
ambitious programs carried through
by some of the other engineering
bodies, yet there were some valuable
papers presented and interesting and
profitable trips were planned to the
Bell Telephone Laboratories, to the
high-powered station wjz at Bound
Brook and to the factory of the
A. H. Grebe Company operating sta-
tion waHG. The session closed with
2 most successful banquet and we
must admit that never before had we
believed that so many radio workers
could attend a five-dollar dinner, but

there were hundreds of them there to
testify to radio’s prosperity. Jewett,
Nally, Alexanderson, Langmuir, Fes-
senden, and other noted workers in
the radio field gave brief talks, all of

SOME OF THE LEADING MEMBERS OF THE INSTITUTE OF RADIO ENGINEERS

Photographed during the recent convention of that organization in New York.
left to right: Frank Conrad, assistant chief engineer of the Westinghouse Company, who received the 1925
#500 award of the Institute for his work in short wave broadcasting; Donald McNichol, president of the
Institute; Dr. ]J. H. Dellinger, director of the radio laboratory, Bureau of Standards, and retiring president;

In the front row, reading

Dr. A. N. Goldsmith, chief broadcast engineer, Radio Corporation of America; R. H. Marriott, first presi-

dent of the Institute; second row, left to right: W. H. Hubley; John V. L. Hogan; C. W. Horne, manager

of radio for the Westinghouse Company; Lloyd Espenschied; A. H. Grebe; Professor J. H. Morecroft of

Columbia University and member of the staff of Rapio Broabpcast; Melville Eastham, president of the

General Radio Company; Dr. G. W. Pickard, research engineer, Wireless Specialty Apparatus Company;
L. E. Whittemore, and Dr. E. F. W. Alexanderson of the General Electric Company

them bringing out the tremendous
strides radio is sure to make in the
coming decade. (Themodest writer
of these editorials was also among
the speakers.—Editor.)
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troller and Chief Engineer of the British
Broadcasting Company.

In an interview entitled “A Talk to
Homemakers” he saw fit rather severely to
criticize the enthusiast who buys parts and
assembles them into the well-known home-
made set. Not only did he tell the radio
“tinker”” that he was generally wasting his
time and money but further intimated that
the home builder was actually doing an
unethical thing: that he was using ideas
which had cost the manufacturer thousands
of pounds to develop and for which the
manufacturer was entitled to belicve that
the radio listener would buy his sets and
thus help pay for the cost of research. “If
home making simply means copying what
some one else has taken pains to design,
may | suggest that mental indigestion may
result, and more, might 1 point out that a
new and great industry is being ham-
pered”’?

The home builder is one of the important

RADIO BROADCAST

vitamines of the radio industry. He really
learns a lot about radio, he spends much
money for parts; he spends his time at
home, contented and enthusiastic about
his task, he occasionally lets his family
actually listen to a whole selection from
some distant station before he tunes to
another, and in many instances he also
buys a manufactured set. So actually in-
stead of cheating the set manufacturer
from his legitimate profit he generally does
contribute his bit and in addition creates a
healthy demand for “parts.”

The Recent International
Broadcast Tests

HIS year’s international tests ran
Tinto difficulties with a vengeance.
It seems as though nature, as well as
the bloopers, were making all efforts to

keep America for Americans. 1t probably
pleased many of our short-sighted senators

Radio

o

MARINE RADIO DIRECTION FINDERS
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to think that circumstances were doing so
well to keep us from being contaminated
by touch, even over an ether channel, with
our transatlantic fellow men. Rapidlvy
changing weather conditions, which always
bring plenty of static, resulted in violent
Atlantic storms, and as soon as the static
had partially abated, the transocean chan-
nels were required for more important ser-
vice than thatof friendly intercourse. Radio
was being used to locate the men who were
fighting against death in the ocean storms,
and no one of us has ever begrudged giving
up his radio hours for such a cause.

The law of compensation played its part
in the ocean tragedy, however; one of the
benefits of these International Tests which
some of us had continually urged is that
arising from the better understanding be-
tween nations. This must result from our
repeated attempts, always more successful,
to get in radio touch with those in Europe
and South America. When peoples are in

Three nations have recently joined to honor the Captain and crew of the S. S. President Roosevelt on their rescue of the crew of the British steamer

Antinoe.

It was radio which brought the rescue ship and the radio compass which guided the Roosevelt to the drifting Aufinoc after the American ship

had drifted more than 100 miles out of her course during the night. The large illustration on the right is the Kolster radio compass installed on the bridge

of the S. S. President [Harding, a sister ship of the Roosevell. | 3 !  the, i
The view at the left is the antenna of the British Bellini-Tosi direction finder, installed on the bridge of an English merchant ship.

The wheel operates a loop above, which leads to the receiver at the right of the operator

Its principle of

operation is somewhat different from the Kolster system used on American vessels
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close communication with each other, many
sources of friction and causes of discord will
disappear. Now the time used for the
sos calls during the International Test
schedule resulted in American crews and
German crews risking their lives for British
crews, certainly an international episode of
as much importance as the exchange of the
“Star-Spangled Banner” for the strains of
“God Save the King.”

This year’s Tests further emphasized the
undesirable character of the regenerative
receiver in the hands of unskilled or careless
users. Much of the time when the air was
otherwise clear and the chances of having
European and South American radio chan-
nels end in our homes, was rendered useless
to us by the howling receivers. As soon as
we located one of the transatlantic channels
and were endeavoring to copy the program,
a flock of howling receivers would start to
work around, trying to locate the same
station. It is high time that common de-
cency to our neighbors prohibit the use of
such equipment and especially on such an
occasion as the long-distance tests.

How They Run Radio in Canada

N CANADA the radio activities of the
I government are carried out in the De-

partment of Marine and Fisheries, a
logical place for it when we remember that
radio served the marine service long before
it was used for broadcasting entertainment.
We have commented before on what seemed
to us the very reasonable and sane course
the Canadian officials take in developing
radio—in fact, we have also previously ex-
pressed the opinion that the work was done
in a manner somewhat superior to that
which our officials display in attacking
radio questions. It is good to find the
quality of directness of attack for which
the Canadians won a reputation during the
war, shown in the annual report of the
Canadian radio service.

The total number of stations coming
under government supervision is 93,049,
apparently a prodigious number, but we
hasten to recall that all receiving sets are
classed there as receiving stations and conie
under government supervision. There are
92,000 of these receiving stations in the
dominion which pay to the government
$1.00 a year for their operation. After re-
viewing the compass service and the twice
daily weather report to shipping, the prob-
able development of radiophone service to
certain classes of shipping is discussed.
The ordinary weather and compass reports
are of course sent out in code and the re-
ceiving ship must have a trained operator
on board. But it is thought that harbor
shipping might use radiophone channels
and thus get the benefit of radio without
the expense of a specially trained man.
A frequency of 1500 kc. 1s to be used so as
not to interfere with broadcast channels.
It seems to us that such a scheme is only
practical when the shipping is not dense.
Around New York harbor, such an attempt
would be unwise indeed.

THE INTERNATIONAL TESTS

Strange as it may seem to those in con-
trol of our governmental attitude, the
Canadian government has a definite policy
by which broadcasting licenses are issued.
“One wavelength is issued to each city or
area and three stations are licensed to use
1t, one station at a time. In case the li-
censees are unable to arrive amicably at a
division of time, the department itself di-
vides the time on an equitable basis.” This
is different from the Cincinnati row we had
when the Department of Commerce officials
said it was none of their business and left
the stations to fight it out. In the larger
Canadian cities, a second wavelength is
assigned but the station operating on the
second wave must be at least ten miles
out from the city!

For the past two years, licenses issued
by the Department have permitted indirect
advertising without restriction and direct
advertising before 6 p. M. In spite of the
permission, practically all direct advertis-
ing has been abandoned, the stations ap-
parently having reached the same con-
clusion that direct advertising fell on
“deaf” receiving sets.

In 1923 the United States assigned to its
numerous licensees all of the broadcast
bands available for this continent, a not
very neighborly action. Ninety-five chan-
nels to be properly proportioned between
Canada and ourselves so we use all of them!
‘“As a result, the transmission of practically
every one of our stations was subject to
severe interference.”” The United States
Department of Commerce finally agreed to
regard six of the ninety-five channels as
exclusively Canadian and also to use cer-
tain of the other channels for our southern
stations only, that is, these channels might
also be used by our northern neighbor.
Taking into account the unlikelihood of
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West Coast stations interfering with her
eastern stations, Canada counts on 19
available channels.

Continues the report:

Every Canadian station is checked each night
by some specified inspector and offending sta-
tions are at once ordered back to their specified
wavelength. Should the offending station be
under the jurisdiction of the United States, the
Supervisor of Radio for the area in which the
offending station is located is advised by tele-
graph and in all cases promptly and effectively
attends to the complaint.

The report speaks of the surrender of the
1000- and 66o-kc. channels by the shipping
approaching our shores. They are not
used by ships of Great Britain, United
States, Belgium, Denmark, and Sweden
when within 250 miles of our shore. *Un-
fortunately France has not seen her way
to accede to our request and we still have
a prolific source of interference in the
coast station operated by that government
at St. Pierre Island, south of Newfound-
land.” Under the caption “Regenerative
Whistles” we learn that “We have as a
matter of fact, considered getting all the
Canadian radio manufacturers together
with a view to having them mutually agree
to stop the manufacture of the regenerative
type of apparatus. But as there is no
legislation available to compel any manu-
facturer to abide by the same, etc. ”

With comparatively few broadcasting
stations (only nineteen channels), Canada
has thirty-eight inspectors. ‘““Generally
speaking,” the Commissioner modestly
concludes, ‘““the Canadian broadcast lis-
tener would appear to receive at least as
much, if not more, service than the lis-
teners in any other part of the world,
whether licensed or not, and we have not
as yet really got into our stride!”

RADIO HEADQUARTERS OF THE SIGNAL CORPS
At Washington, all the official business of the Signal Corps of the Army which is transacted by radio

through the network of Army stations is received at this central office.

General Saltzman, Chief

Signal Officer, reported recently that radio was the means of saving a large sum over the usual tele-

graph tolls paid by the Army for official communication.

This radio central is located twenty feet

below large receiving loops on the roof of the building
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REGINALD A. FESSENDEN

Chestnut Hill, Massachusetts
at the Institute of Radio Engineers
Dinner, New York

“There are 1n existence to-day, fully de-
veloped and tested, wireless methods for
operating substantially without disturbance
from static or interference, and these means
bave been tested with large capacity high
antennas between Boston and Panama, in
Summer.

“There are also in existence to-day, fully
developed and tested in all essential details,
wireless methods for operating direct, without
exchanges, by setting direct to the subscribers’
numbers, between bodies of subscribers as
large as those comprising the New York ex-
changes.

“The wireless pheroscope has been de-
veloped from the first crude apparatus of
1906 lo a device capable of putting wireless
vision into every bouse in the United States,
and was tendered to the United States Navy
under guarantee 1n 1921, and to others.
Its success depends upon two inventions—
the multiple valued function method, as 1t is
called, and the shutter which bas been opera-
ted by independent engineers at a frequency
of 400.000 per second and is capable of
more. I bave pleasure in showing you the
shutter, a photograph showing ils general
arrangement in action, and a sample of the
wire used, of which it takes goo twisted to-
gether to make the size of a single bair; and
of presenting these bistorical exhibits to the

archives of the Radio Engineers.”

The Month In Radio

HE large station at Rocky Point (Radio
Central) has for some time been able to send
telephone messages across the Atlantic to Eng-
land where a receiving station has been set up
at Chedzoy; this, it is expected, will be the Eng-
lish receiving station for the transatlantic radio-
phone channel. The British have been at work
on a transmitting station for their end of the
channel and a cable to the New York Times says
that the station is now complete and has been
taken over by the British Postoffice, which will
operate the communication scheme.
The English news puts the price of a three-
minute talk to America at five dollars. This
seems like an unreasonably low price for the

RADIO BROADCAST

service and certainly cannot be based on the
idea of earning a reasonable return on the in-
vestment.

OTHING more indicative of the emancipa-

tion which Turkish women have experi-
enced in the last decade has occurred than the
broadcasting of a speech by the wife of the
Curator of the Evkaf Museum in Constanti-
nople. Only a few years ago the face of the
Turkish women could be seen by her master
only, and never could she talk to other men.
Now she not only shows her face as other women
do but addresses an audience numbered in the
hundreds of thousands by the most modern of
our scientific achievements. Mme. Aly ad-
dressed the British radio audience on *““The
Turkish lady of Yesterday and To-day.”” The
topic certainly seems to offer opportunities for
some striking contrasts.

ROM way, the radio audience had a chance

to listen recently to a most striking ex-
periment, Professor Wold of Union College,
gave a series of talks on the electron and its
activities and during one of his lectures he let his
listeners actually hear an electron as it splashed
its way through a cloud of gas particles. Some
substances, said to be radio-active, are con-
tinually shooting off positive and negative
electrons, and as these, traveling at high speed,
bump their way through a small air chamber and
so affect the air particles they bump that the
air becomes partially conducting. This change
in the conductivity of the air is made to affect
a vacuum tube amplifier and thus modulate
the carrier wave of the broadcast station.
The noise is scarcely more pleasing than static
noise, but it will be certainly more interesting
when one realizes that each noise represents the
collisions caused by one electron, the smallest
thing in the universe of which the scientist
knows to-day.

Interesting Things
Said Interestingly

S

GENERAL J. G. HARBORD (New York;
president Radio Corporation of America):
*“The world leadership of the United States in the
development of the radio art and industry has
won for our manufacturers and engineers a
dominant position in the radio affairs of South
America, where to-day the greater percentage
of the total business is carried on by Americans.
In spite of foreign competition, our products
and methods remain the most acceptable to
South Americans. Our four years of experience
in the development and production of broad-
casting devices both for transmission and re-
ception, has stood us in good stead in Latin
America. Americans are contributing a full
measure of this experience toward the develop-
ment of radio in South America and we have the
hearty cooperation of local South American
radio interests.”

E. F. W. ALEXANDERSON (Schenectady;
Chief Consulting Engineer, Radio Corpora-
tion of America): ‘“The great problems in radio
are static, interference and fading. The trend
of the radio art in the past has been determined
by improvements that have been made in over-
coming these difficulties. The practical solu-
tions of these problems to-day are; directive re-
ception for reduction of static; continuous waves
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CAPT. A. G. D. WEST

London; Assistant Chief Engineer————

British Broadcasting Company; in an

interview before the recent
International Tests

“The tests will not give such a unique
opportunity to European listeners because
they can listen on any night to American
stations without fear of interruption from
broadcasting stations on this side of lbe
Atlantic. American stations wusually take
very great care with regard to maintaining
their wavelengths and their power constant
over long periods of time, so that amateurs on
this side who want to do serious experimental
work on long distance reception on various
wavelengths, can do so throughout the winter
season, but there are not many experimenters
who would bhave time and opportunity and
also inclination to listen in the early bours
night after night for American stations to
obtain data that will be valuable from a
scientific point of view, and 1t is during
Radio Week that a more useful op portunity
is given to those who want o try occasional
American reception.

*“ Even now 1t is not advisable for listeners
with sels containing less than two valves to
atfempt to pick up these (American) pro-
grams, and it is certainly most important
to make sure that the sets do not oscillate and
cause local interference. Even fjust a few
oscillators playing around the wavelength of
a distant station can completely spoil the
reception of that station by listeners situated

many miles around.”

to minimize interference; and the use of long
waves to minimize fading. The future answer
to these problems may be different. At least
we have reason to think that the new knowledge
which we have gained regarding wave propaga-
tion will furnish us additional methods of dis-
criminating between signals and disturbances.
Wave polarization will undoubtedly be one of
the important factors in this new development.”

ROF. A. M. LOW (London; from an article

in Jobn Bull): ‘“Before many years are
passed we are sure to have the radio serial story,
and we are sure to have plays acted by radio with
various incidents leading up to exciting passages
which are always ‘to be continued in our next.””




News of the $500 Short-Wave Receiver

Prize Contest

Entries May Be Made Up to April 1, 1926, Instead of March 1—Conditions
and Further Information of a Contest to Interest Amateurs Everywhere

HE short-wave receiving set con-
test, announcement of which was
made in the February issue of
Rapio Broabpcast, has won the
enthusiastic response of numerous experi-

menters in the short-wave field, judging -

from the correspondence which has come in
since the announcement was made. So
many complaints were received that there
was not sufficient time for some of the ex-
perimenters to finish their sets for sub-
mission before the contest closes, that it
has been decided to extend the time limit
from March 1st to April 1st, 1926. A
request by the New York representative of
Popular Wireless, London, that the receivers
of entrants shipped from Europe not later
than April 1st should be considered, has
been granted. It is probable that the ex-
tension date will also enable Australian
short-wave enthusiasts to compete.

One of the interesting things which the
contest has brought forward is the fact
that up to this time there has been little
or no novelty in the design and construc-
tion of short-wave receivers. The con-
ventional types have given satisfactory
results and consequently, prior to this
contest, the stimulation to designing better
receivers has been lacking.

According to present indications, among
the contenders for the prize money will be
super-heterodynes, regenerative neutro-
dynes and even the much neglected super-
regenerative receiver. Certainly some-
thing worth while should be brought
forward. In practice, however, Reinartz
receivers are being used almost to the
exclusion of other types. Attention is
called again to the basis of points upon
which the prize is to be awarded. Con-
testants should observe that a paramount
requirement is that the receiver shall be
adapted by its design and construction to
practical amateur relaying. The only
circuit limitation imposed is that radiation
be reduced to a minimum. Otherwise, any
type of receiver which will function with
the utmost sensitiveness, stability, and
reliability, is eligible for consideration.

The extension of the contest, which has
been widely announced, will give contes-
tants opportunity to do additional work,
which should not be overlooked.

The basis of points is as follows:

Workmanship. e 15
Simplicity of handling . . . . . . 20

Ease of Calibration

Freedom from hand capacity

Independence of tuning and regeneration
LowCost . . . . . . . . . . 10
Use of standard or easily constructed parts §

Performance . . . . . . . . . 25
Overall amplification of signals
Use in relaying
Ability to use break-in
Ability to cover foreign amateur bands

Appearance . . . . . . . . . 15
Method of avoiding radiation . . . . 10
Total . . . . 100

Much comment has resulted from our in-
sistence on the non-radiating feature. Cer-
tainly we are aware that there are differ-
ences between continuous wave reception
and broadcast reception. The enjoyment
of a broadcast entertainment can be com-
pletely ruined by anear-by radiatingreceiver
but continuous wave reception is not neces-
sarily impossible within range of a radiat-
ing receiver. Continuous wave reception
is not the only thing to consider, however.
Short waves are also used for rebroadcast-
ing purposes and for supplying programs
to broadcasting stations from remote
points. A few hundred radiating receivers
on short wavelengths, used for rebroadcast-
ing purposes, would be sufficient to make
these short wave radio telephone links
practically inoperative. In anticipation of
this problem, Rapio BroapcasT adheres to
its fixed policy to discourage the use of radi-
ating receivers on any and all wavelengths.

We have been invited to exhibit receivers
entered in the short-wave contest at the
Sixth Annual Radio Show and Convention
held at New York under the management of
the Executive Radio Council of the Second
District. If a sufficiently interesting ex-
hibit can be assembled so early in the con-
test, there will be an opportunity to see
some of the latest designs in the short-wave
art.

We have sought to make the board
of judges a composite one, which will be
thoroughly capable in considering all of
the qualities of a receiver. You will
observe that it includes practical ama-
teurs, who have extensive experience in
short wave relay work; scientists and
mathematicians, who know how to meas-
ure and appraise in impersonal quantitative
terms, and writers and commercial engi-
neers who are able to judge the simplicity of
workmanship and ease of construction frem
the point of view of the average home
constructor. There are many names which
we would have liked to include in the
Board who were perforce omitted, lest it
become too large to be efficient in its work,
but we are sure that each member has a
specific and definite contribution to make
which should result in a fair decision from
every standpoint.

That public interest and attention is
turning toward short waves is no longer a
debatable question. The announcement
of this contest, the Rapio Broapcasr-
Eveready short-wave experiments con-
ducted with the codperation of the National
Carbon Company, the long-distance records
of 2 6y have, individually and collectively,
aroused so much attention that we are in-
clined to predict that thenumberof enthusi-
asts in short-wave transmission and re-
ception will continue to increase with the
marked rapidity of the last few months for
some time yet. After all, your receiver
may respond to signals coming in for
distances of thousands of miles, but until
you, yourself, have mastered the ether by
making it subservient to the will of your
own transmitter, your conquest is not
complete. It is our hope that through
the disclosure of a better short-wave re-
ceiver, RApio Broabcast may be the
means of introducing you to a new phase of
radio entertainment—the mastery of the
ether through the use of the short waves.

THE CONTEST

OBjecT: The object of this contest is to
aid in the development of improved short+
wave receiving apparatus, so that the
possibilities of high frequencies may be
more effectively studied.

Prizes: First prize, $250; Second prize,
$150; Third prize, $100. Only onc prize
to a contestant.

ELiGiBiL1TY: Anyone interested in short-
wave reception is eligible to compete,
though no prizes will be given to manu-
facturers making short-wave receivers or
parts therefor.

ConpiTions: Each contestant must sub-
mit a complete description, photographs,
and hook-up of a short- wavereceiver which
does not radiate. The receiver should be
adapted to the entire short-wave band
from 8566 to 1999 kc, although this may
be accomplished by interchangeable coils.
RAD1I0 BROADCAST is permitted to request
that the most promising reccivers be sent
to its laboratories, in order that the final
award of the prize may be determined,
after exhaustive tests. In addition to
the prizes, Rapio BroapcasT is to be per-
mitted to use descriptive matter, either in
whole or in part, submitted by any con-
testant, at its regular rates.

BoArp of JupGes: The following consti-
tute the board of judges: Boyd Phelps,
Prof. Louis A. Hazeltine, Zeh Bouck, G. C.
Furness, Arthur H. Lynch, Edgar H. Felix,
Dr. Lawrence Dunn, and Dr. A. Hoyt
Taylor.



The Tube and Its Best Uses

Explanations of Some General Instructions on How Best to Use Tubes
—How Characteristics are Measured and Their Importance—Relative
Merits of Amplifier Connections—The Facts About Tube Rejuvenation

ADIO receivers arrive in American
homes at the present time in one of
two ways, either the home buys a
completed receiver or someone in the
home builds it, assembling material that some
manufacturer has designed and constructed.

In either case, the receiver is a static thing
until the listener buys the tubes and turns on
the A battery. From the moment that this
final act is completed, the receiver ceases to be
a mere assembly of electrical apparatus and
becomes, for the time being at least, a stage upon
which many interesting things happen.

Few builders, or purchasers, of radio receivers
seem to realize that the tube is about the only
part of the complete installation over which they
have any control. The purchased set comes
“without tubes’” and the final contribution to
the home made receiver must be tubes. These
tubes must be chosen with considerable discre-
tion and operated with care.

1t is sufficient for the average listener if his
set works, and under this happy condition a
tube is a tube, an ingenius device that fits into a
socket. Yet let something happen, a mix-up
in A and B battery leads, a broken connection, a
dropped tube, and the user realizes without de-
lay that the tube is the vital thing. and that
upon its proper functioning depends the success
of the receiver.

For this reason this article, with those pub-
lished in the December and February Rabio
BroapcasT, endeavors to explain some tube in-
formation and some tube idiosyncrasies. Such
information, in the words of a certain college
professor ‘‘is in all the books” but many that
should have noted it, have not. To judge from
the enthusiastic reception given the first two
tube articles, this field is a profitable one for
study.

Among other things about tubes that are fre-
quently mentioned in radio magazines and news-
paper radio sections is the fact that an amplifier
grid should never be allowed to go positive, and
this seems a logical point of attack for the present
article.

1t is also stated that the characteristics of tubes
as ordinarily measured are "static’” and have
little to do with the tube under actual operating
conditions. At least one manufacturer of tube
testers claims that his device measures the
“dynamic” characteristics of tubes giving the
lie to others whose products measure tubes
statically. This particularly efficient instru-
ment, so the manufacturer says, measures tubes
dynamically because it uses a source of alternat-
ing current for the measurements, and everyone
knows that tubes are alternating current ampli-
fiers. And there you are!

Naturally, what the average listener wants is
information that will aid him in operating his
tubes intelligently; it matters little to him by
what name you call tube characteristics, or how
they are measured. e wants the ““cold dope.”
And the experimenter—how many there are who

By KEITH HENNEY

Director, Radio ‘Broadcast Laboratory

have requested tube data from Rapio Broap-
casT Laboratory—wants to know how to meas-
ure tubes in the most approved fashion. The
present article may be of interest to both of
these types of readers.

With regard to static and dynamic character-
istics, there is this to be said—a difference does
exist between them; both are important; neither
is difficult to measure. And it is doubtful if the
dynamic tube tester mentioned before has any-
thing to do with the so-called dynamic character-
istics of vacuum tubes.

WHAT 1S NEEDED TO TELL TUBE CHARACTERISTICS

ASIDE from the tube and its accessory bat-

teries, all that is necessary to measure static
characteristics of tubes, which show in the form
of curves the relations between grid, plate, and
filament voltages and the corresponding cur-
rents, is a good voltmeter of double range, o-10
and o-100 volts, and a good milliammeter, and
any one in his home laboratory can have many
hours of enjoyment studying tubes by means of
these instruments. With such apparatus dia-
grammatically represented in Fig. 1, let us carry
out the following procedure:

a. Measure the B battery voltage.

b. Set the filament at proper voltage.

¢. Vary C voltage in convenient steps, meas-
uring with voltmeter.

d. Note plate current at each different C
voltage.

e. Plot the results similar to Fig. 2.

For 199 and 201-a tubes, the normal plate
voltages are 45, 90, and 135. The C voltage may
be varied in steps of 2 volts from minus 10 to
plus 10. Semi-power tubes normally use 135
volts on the plate but as many as 180 may be
safely used. On some tubes of this type—not of

<= E¢= Eg---——>-

- "C!' +

E :Ec
Ep-EB

FIG. 1
Apparatus required for measuring static charac-

teristics of tubes. A double-range voltmeter
can be used to measure A, B, and C battery
voltages

the oxide coated filament type—plate voltages
up to 400 have been used in the Laboratory with
complete success. The C voltage on these tubes
of the 112 type may be varied in steps of 5 volts
from minus 35 to plus 5.

Now it is a common statement in published
tube information that only the straight—com-
paratively speaking—part of this grid-voltage-
plate-current-curve should be used for distor-
tionless amplification. Any one can see that the
curve is not straight at the bottom, and on page
458 of the February Rapio BroapcasT, the effect
of using this part of the curve is shown. Bur
any one can see that the curve continues to be
straight beyond the zero grid line. In other
words, there seems to be no reason why the
grid should not be allowed to go positive. There
must be a catch somewhere.

The catch lies in the fact that the method of
discovering the relation between Ip and Eg
(plate current and grid voltage) illustrated above
does not tell us exactly what the tube will do
under actual amplifying conditions. For in-
stance, an amplifier tube always works into a
load of some kind; as the telephone engineers
say, the tube ““looks” into a transformer, a re-
sistance, or-a pair of telephones, and the grid
circuit, in the same language ‘‘looks back into”
a transformer secondary, a resistance, or some
combination of resistance, inductance and ca-
pacity.

Therefore, if we insert into the grid and plate
circuits of the tube under test, a resistance ap-
proximating the impedance into which the tube
normally looks we shall have the conditions of
test more nearly like those occurring in practice.
Fig. 3 contrasted with Fig. 1 shows these addi-
tions, and Fig. 4 the method of calculating the
input and output resistance. The tube normally
looks back into the output impedance of a similar
tube which is ‘‘stepped up”’ by the square of the
turn ratio of the connecting transformer. Fig. 5
shows how two differing impedances may be
coupled together by means of a transformer. In
this case Z, may be the output impedance of a
semi-power tube and Z, the impedance of a loud
speaker. If the turn ratio of the transformer
obeys the formula

Iz = (%—E)QZR

or
Ns
Z: = (ﬁ;) Z=

the maximum amount of power will be trans-
ferred: in other words, quality reproduction will
result.

In connection with this formula it is well to
remember that the voltages appearing on prim-
ary and secondary of transformers vary di-
rectly as the turn ratio, while the impedances
which the transformer connects vary as the
square of the turn ratio.

In the case of a first stage amplifier working
from a detector tube—whose impedance will be
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FIG. 3

To obtain the curves shown in Fig. 2 it is necessary to add resist-

ances in the input and output circuit of an amplifier tube.

resistances simulate the impedances of the preceding and following
tubes together with accessory coupling apparatus

speaker, but in intermediate stages, the primary
impedance of the coupling transformer should be
at least three times the output impedance of the
tube at the lowest audio frequency which it is
required to amplify. This means that the prim-
ary of the transformer must have 50 henries in-
ductance at 100 cycles when working from a
201-A tube with an output impedance of 10,000
ohms. If the transformer has a “flat” charac-
teristic at 100 cycles, the higher frequencies will
be taken care of by a complicated combination of
capacity and core loss in the transformer.

In other words in the first amplifier the factor
RL will be about 30,000 ohms, while in the last
amplifier this factor will be about 10,000 for a
201-A and 5000 for a 112 tube.

In Fig. 3 RL and R;i represent the combined
impedance of the tube and the connecting ap-
paratus looking away from the tube under test.

Under these conditions, shown in Fig. 3, some-
what different curves result when one plots plate
current against change in grid volts. In this
case the plate voltage is not the B battery voltage
but is less by the drop in the load resistance, and
the voltage actually applied to the grid is not
the same as the C battery but is less by the drop
in the input resistance—when the grid goes
positive.

As soon as the grid goes positive, current flows
in the grid circuit, depressing the input voltage,
and the plate current curve flattens out or act-
ually drops. Distortion is inevitable because the
plate current no longer is an exact replica of the
applied voltage. The tops of the waves are com-
pletely obliterated and the plate current jumps
about when incoming signals force the grid posi-
tive. What comes from the loud speaker differs
widely from what leaves the transmitting station.
Curves which show this flattening are in Fig. 2
in which the load impedance is 12,000 ohms,
and many excellent curves of this nature may be
found in a recent article in Popular Radio by
Hugh S. Knowles.

What actually happens is the following: the

another effect begins to be
noticed. When an amplifier
grid is negative and drawing
no current, the tube input
impedance is extremely high.
In other words, it puts no
load on the input device, say
a tuning inductance and condenser. When the
grid takes current, however, power is required,
the input impedance becomes very low, effec-
tively shunting the tuning circuit and making
tuning broad.

As a matter of fact, the above experiment has
not as yet measured

These

of audio amplification to his one-tube set.
He is satisfied with go volts on the plate and
negative 4.5 on the grid. Then he finds that
signals do not seem as loud as they did at first.
So he uses 135 volts on the plate and negative g
on the grid and installs a semi-power tube.
Then he finds after a time that signals might be
louder. So he goes to 180 volts on the plate and
negative 15 on the grid, or to two tubes in paral-
lel or push-pull, or to the final stage where he
uses a power tube with 350 volts on the plate
and about negative 25 on the grid. The more
the listener gets, the more he wants. In another

what vacuum tube ex-
perts know as ‘‘a.c.

dynamic characteris-
tics”” which show the
relation between alter-
nating plate current
values as related to

12
uv

10

alternating grid volts.
Some excellent curves of

this type may be found
in the December, 1925, 8

Proceedings of the Insti-
tute of Radio Engineers.

What we have meas-
ured are known as “‘d.c.

/] Ry, = 12,000

dynamic” characteris-
tics. Since we have

7 Ep'=135

used pure resistance
loads, the curves for

Ry = 12,000

d.c. and a.c. will be the
same. This would not

Eg = 90
| o

o oppm—

be true had we used an
inductance in the plate

circuit. But the fact
has been clearly demon-

PLATE ILS - Ip

strated that amplifier L
grids should not be per- _,/

A

Y

mitted to go positive— 0 =
they should not be over- 16 14 12
loaded. The remedy,
naturally, is increased C
battery and this in turn
necessitates greater B
battery.

It seems to be a
psychological fact that
the average listener
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FIG. 2

What one gets by measuring tube characteristics with and without a
load in the plate circuit.
out.when a load is included. This is due to the fact that the effective
voltage on the plate has been reduced.
trouble when they use resistance amplifiers with low mu tubes and with

Note how the curve of plate current flattens
It shows why people get into

low plate voltages
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Rp (Hi-mu) = 60,000 Ohms

=35,000 Ohms

to e { 1
Ri=65.000 * 160,000 * 500,000

Methods of calculating Ri and Rp for three general amplifier cases

direction there is an analogy—rouge blindness!
The more rouge, the more but per-
haps we had better not go into that.

So much for distortion owing to positive grids.
Too much C battery, however, will force signals
to use too much of the lower part of the charac-
teristics and will cause distortion. A load in the
plate circuit, however, has the tendency to
straighten out the lp-Eg (plate current-grid
voltage) curve, so that the bottom of the curve
is not so bad as it looks from the static character-
istics.

Consideration of the curves in Fig. 5 and those
in Popular Radio already mentioned show that
the greater the impedance in the plate circuit
the straighter will be the characteristic. Some
loud speakers have very little impedance at low
frequencies so that the curve worked over is not
straight but curved and a peculiar distortion re-
sults when bass viols, or kettle drums are played.
The remedy lies in a lower impedance tube, say
one of 4000 ohms, and some tube manufacturers
are making preparations to supply such tubes.
They will necessarily have a low amplification
factor and will draw considerable plate current
but will be capable of delivering considerable
power. Output transformers useful in overcom-
ing this type of distortion are manufactured by
the General Radio Company, and are designed
to couple low impedance speakers of the cone
type to 201-A tubes and to low impedance
power tubes.

Among other things that are often discussed
by those interested in tubes is the importance of
producing and using tubes with a high value of
mutual conductance. In preceding articles of
this series, methods of measuring this impor-
tant tube constant have been shown. Tables
were given showing the value of mutual
conductance of tubes recently tested in the
Laboratory.

Let us examine this term and see what it

WWAA—

Rp=10,000 w

A —

® SINGLE TUBE

means in relation to proper tube operation.
Tubes are most frequently called upon to per-
form one of two functions, voltage and power
amplification. 1t is important then to know
how useful a given tube will be when used as a

Np Ns

4] 22

Primary
Secondary

4 (M)2

Zo Ns
Np=Primary Turns
Ns=Secondary Turns

FIG. §
How a transformer may be used to couple two
impedances. As a matter of fact, such trans-
formers in the telephone industry are called
“repeating coils”’ since they repeat into a
second circuit what goes on in a first circuit
which may be of widely differing impedance
characteristics

voltage or power multiplier. It is also impor-
tant to know the power in watts that a given
tube will deliver to a loud speaker.

It can be shown by mathematics that voltage
and power amplification, and power output are
related to the mutual conductance, usually

13

======Rp=14,400 W=~ ==~ =]

abbreviated to read Gm and defined as the
amplification constant divided by the plate
impedance.

The same mathematics, however, shows that
these functions are related in the following
manner:

n
b —

Voltage Amplification = } v/R; X VR
P

Power Amplification = i x &
2 Rp
2 2
Power Output = E—;—- X

Mutual Conductance =

Zle 2%

The mutual conductance, then, is a measure
of a tube considered without regard to the circuit
in which it works, while the other facts outlined

above depend upon these external conditions.
2

For example, the values in Table 1 are for %

and —= and knowing the input impedance as
V' Rp

figured in Fig. 4 and the voltage that is being
placed on the grid of an amplifier, it is a simple
matter to compute the power and voltage am-
plification and the actual power output in watts
delivered to a loud speaker. It has already been
mentioned that a reasonable amount of power to
require from an amplifier is .06 watts which will
give a good comfortable signal from an average
loud speaker of the cone type without overload-
ing distortion.

When one is interested in oscillators and mod-
ulators, for example, in a transmitting circuit,
the mutual conductance of a tube is a valuable
measure, but it is believed that in amplifier prac-

tice some other factor such as I_{“;p is a better

figure of merit by which to rate tubes. In
England such a factor has been used for some
time.

© PARALLEL TUBES

FIG. O
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Methods of calculating the important factors of three commonly used amplifier connections. One point worth noting is the fact that the push-pull input

coil divides the voltage so that the effective step-up to each grid is only one half the total turn ratio of the transformer.

In the push-pull circuit, the

two tube impedances are in series; in the parallel case they are cut in half
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THE MERITS OF VARIOUS AMPLIFIER CONNECTIONS

OW with these facts in mind let us settle a
few arguments about the relative merits of

a single tube compared with a push-pull amplifier
or with two tubes in parallel, each working into
a loud speaker designed to match approximately
the output impedance of the amplifier. In Fig.
6 these three amplifiers are shown and the values

of R&p, voltage amplification, and power output
given. The factor 3 which is included in the

above expressions for voltage and power ampli-
fication has not been used in these computations
since in these cases a high impedance open cir-
cuit secondary is used.

It will be noted that the push-pull and parallel
tube amplifier will deliver twice as much power
to a loud speaker as a single tube with the same
input voltage, but that the push-pull amplifier
is behind the others when it comes to voltage
amplification. Now, in any amplifier,

TUBES AND THEIR BEST USES

I'he Electrical ““Shorthand” Terms Used in
This Article

Ep = Plate Voltage

Eb = DB Batterv Voltage

Eg = Grid Voltage

Ec = C Battery Voltage

Ef = Filament Voltage

Ip = Plate Current E
lg = Grid Current :
% = Amplification Constant

Rp = Plate Impedance

Gm = Mutual Conductance

There is one other consideration when investi-
gating the merits of the three amplifiers men-
tioned above. Owing to the electrical symmetry
of the push-pull amplifier, each tube has supplied
to its grid only one-half of the total input volt-
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age. In other words, one can apply greater in-
put voltages to a push-pull amplifier than to a
single or parallel tube arrangement. Owing to
this same symmetry, certain harmonics, due to
curvature of the characteristic, are balanced out
so that about 25 per cent. more overloading can
be tolerated.

The parallel tube arrangement has the only
advantage that its output impedance is lower
than the single tube, due to the two plate im-
pedances connected in parallel, and for this
reason greater power can be delivered to a loud
speaker of low impedance. Practically all loud
speakers now on the market are comparatively
high in impedance so the advantage in the paral-
lel tube arrangement is not usually realized.

Since the output impedance of the push-pull
amplifier is the sum of the tube impedance, a
high impedance speaker must be used. If a low
impedance speaker is used such as the Western
Electric 540-AW, an output trans-
former should be used. The push-

the tubes, with the exception of the

pull amplifier has both advantages
and disadvantages, and at the present
time it is impossible to get input
transformers that compare in quality
with the best of the single-tube trans-

formers. With power tubes of low
impedance and capable of delivering
relatively large amounts of power, the

uscfulness of the push-pull amplifier
is not so great as it has been.

last one, are primarily acting as volt- TABLE 2
age amplifiers, boosting the voltage as = ————————— =
much as possible without distortion so @ POWER OUTPUT VOLTAGE
that the last tube whose power output Rp O AMELIEIGERION =N
. input voltage x ()2 = 3 = =
is expressed as (impns eeleggezp 8Rp b Single 5 _ o5 -gi x .0025 /14100 x 32 x V/.0025
gets as much voltage input as pos- tube {10,000 = 01125 watts | =18 times=25.1 T. U.
sible. The push-pull amplifier should =3 = —
be used to feed power into the loud Push- > _ 0125 2x9%, vo12s V11400 x 32 x V/.00125
speaker, and practically any tube can pull | 20,000 %0225 watts | =12.7 times =221 T. U.
be used up to that point, that is a .
199, 12, OF 201-A. These preliminary - parallel 5 _ o5 %2 x .005 1/144000 x 32 x 1/.005
tubes are not required to handle much tubes | 5,000 0225 watts =245 times=28.1 T U.
power since they are functioning -~ —

Syl T

primarily as voltage multipliers.

MEASURING THE TUBE’'S HEARTBEATS

Apparatus necessary for laboratory tests of tubes is shown here,
The diagram of connections controlling this set-up of apparatus
was given on page 459 of February Radio Broadcast, and in-
volves the use of accurate resistance standards, a source of a.c.

voltage, accessory batteries and switches, and several meters

Rap1o Broapcast Photograph

TIHE EAR AS A MEASURING INSTRUMENT

ND while we are speaking of im-
pedance matching and voltage
amplification, one should not lose
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sight of the fact that the ear is a de-
ceptive measuring instrument. It hears
according to a logarithmic scale, that is, a
signal with one hundred times the power
of another signal will sound only twice
as loud. For that reason, the difference
between a 3:1 and a 4:1 transformer in
an audio amplifier is scarcely noticeable.
For example, the parallel tube amplifier
compared to a single tube has 1.4 times
the voltage amplification and twice the
power output. This difference in logarithmic
“transmission’’ units is only three units, and
it takes a trained ear to detect such small
differences.

For the same reason the fact that it is not
possible to “match’ a loud speaker to a
tube at every frequency in the useful audio
range should not worry a listener too much.
Any one can tell the difference between a
terrible loud speaker of ante-quality days
and a fine one, or with the latter the differ-
ence between running it from a 199 tube
and a 112, but in general any one should be
satisfied with an amplifier that uses two of
the modern high grade transformers, or a
resistance or impedance amplifier properly
constructed and operated, with a semi-power
tube in the last stage and)proper B and C
batteries, especially if this amplifier delivers its
output to a cone type speaker that is properly
made.

At this point it seems fair to point out that a
speaker that merely uses a paper cone is not
necessarily better than a speaker of the horn
type. Much depends upon the element that
drives the cone and upon the methods of con-
struction and mounting. The only test is to
listen to it compared with other speakers in
which the listener is interested. Comparisons
should be made both as regards fidelity (quality)
and efficiency (volume with a given input).
Some cones are remarkably inefficient.

HOW NOT TO CONTROL VOLUME

lT 1S well too, to point out the fallacy of con-
trolling volume by regulating the filament
voltage of audio frequency amplifiers. As soon
as the voltage is reduced to the point where
volume is reduced, the impedance of the tube
is increased, resulting in the dropping out of the
low notes. If the low notes seem to have been
lost, or the amplifier has a tendency to howl,
charge the battery. Much distortion can be
laid to a detector or amplifier filament that is run
at too low a voltage. Reduced emission due to
too low filament voltage results in distortion due
to the inability of the plate current to follow the
peak input voltages. Low B battery voltages
also result in poor quality due to increased plate
impedances.

.
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TABLE 3
REJUVENATED TUBES

201-A 199
PLATE PLATE
CURRENT CURRENT
@ 90 Ep, 0 Eg @ 9 Ep, 0 Eg¢
Before = After Before | After
30 3.0 0.0 4.0
5 |50 0.0 3.0
10 | 9.0 0.3 4.0
00 | 65 0.2 3.4
0.0 20 0.4 4.0
00 |10 2.0 3.8
3.5 2.0 0.2 09
4.0 1.3 0.1 3.2
2.0 58 1.0 4.2
0.5 5.0 0.5 30
0.4 4.8 2.4 4.0
39 i 4.8 2.4 dead
18 | 5.0 22 4.2
32 | 56
4.9 4.7
gg 4.8
J 5.5 .
26 50 Nux;x‘\ber (‘)‘f %&l) A t.L.lPeS %g
10 4.4 Average increase in 201-A Ip 2.4 mils.
2.8 dead [ e “199 Ip 22 **
1.2 1 6.0 Average Ip of new 201-a 6.5
0.2 dead “ s T g9 35
15 5.0 :
1.6 70

vided the primary of the transformer
matches the tube and the secondary matches
the speaker. Either the condenser-choke or
the output transformer will keep the direct
plate current out of the speaker.

THE MEANING OF THE “‘SQUARE LAW"
DETECTOR

T HAS been stated that distortion in radio

reception arises from the use of detectors
which function according to a “square law.”
In other words the output curvent varies
as the square of the input voltage. This
statement may be discussed in the follow-
ing manner. If the detector acted accord-
ing to a linear law, i. e., output current
directly proportional to input voltage, there
would be no detection—only amplification.
In other words our detector, which is in-
herently a distortion device, would amplify.

At the transmitting station a modulator
is used which functions according to a com-
plicated law, approximating a square law.
This is distortion at the very start of the
whole radio circuit. At the receiving sta-
tion a detector is employed as a ‘““demodu-

lator” which brings the distorted signals

Some question has been raised regarding the
proper method of coupling a good loud speaker
to a high quality amplifier. In Fig. 7 are shown
three common systems. In any case there are
two primary considerations; will the d.c. plate
current of the power tube harm the loud speaker,
and will the impedance of the speaker match the
tube? 1f one uses a power amplifier as was de-
scribed by James Millen in the November Rapio
BroapcasT in which the plate current is of the
order of 30 milliamperes, the speaker should cer-
tainly be protected.

When the loud speaker is directly in the plate
circuit it looks directly into the tube impedance.
This is also the case with the condenser-choke

4 mfd.
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¥

@ CONDENSER CHOKE
Rp= ZL

FIG. 7
Methods of coupling a loud speaker to a power
tube. When the impedances of speaker and
tube are approximately the same, either ““a,”
or “b” may be used. When they differ, an
adjusting coil should be used—commonly called
an output transformer. Its turn ratio as
controlled by the impedances is given by the
above formula

system since the choke and condenser are so
large that they have no effect upon the audio
frequency output, and in both of these cases the
loud speaker and tube impedances should be of
the same order. In case of the output trans-
former, the impedances can be anything, pro-

back to their original form. The detector is

Np Ns

e
N
N

- + |- +
Sy |y
(© OUTPUT TRANSFORMER
Np _+/R

Ns ZL
Rp= Plate Impedance
Z = Loud Speaker Impedance

Rp notequaltoZL

the reverse of the modulator and may be said to
introduce approximately complementary dis-
tortion. Neither would work at all unless there
were a bend in the characteristic curve. As a
matter of fact a crystal detector does not follow a
linear law but approximates a square law. Fig.
8 shows the curve of a crystal detector and its
similarity to a three-element tube curve is ap-
parent at once. Detection takes place on the
bend of the curve. If an amplifier is operated
on the bend of its characteristic it acts as a de-
tector (distorts). Recent research on detectors
by F. M. Colebrook in England, shows that tube
detectors are more efficient at low frequencies
than at high, say 100 cycles compared with
5000, and some distortion results. The extent
of this distortion may be considerable.

USE OF ‘‘HIGH-MU’’ TUBES

UESTIONS are frequently asked regarding

the use of tubes with a high amplification
constant. These tubes are primarily designed
for use in resistance and impedance amplifiers.
As a matter of fact a low mu tube will not *“load
up’’ a power amplifier unless coupled to it by
means of a transformer. For example, the aver-
age amplifier to deliver .06 watts power requires
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process. [ubes can often be re-
vived by burning the filament fer
several hours without the B battery.

APRIL, 1926

at least 9 volts variation on its 80
grid. A tube with a mu of 8

coupled by means of resistance or 70

impedance to the amplifier can-
not produce a variation of vol-

WHAT ‘‘IMPEDANCE’’ MEANS

tage greater than 8 volts and 60
probably not over 6, so that the
amplifier will not deliver its rated

50

PERIKON|CRYSTAL /

F()R the many readers to whom
the term **impedance” is some-
thingof a mystery, the following

quota of power. On the other
hand a tube with a mu of 20, ora

40

explanation may be of aid—it is
not intended for engineers. In

tube with a mu of 5 coupled by
means of a 2:1 transformer, can
easily produce the desired change

direct current circuits — vacuum
tube filament circuits, for exam-
ple— the resistance controls the

30

in input voltage. High mu tubes
can be used as detectors and hence
are useful in vacuum tube volt-

flow of current. In alternating
current circuits, for example, the

20

meters. Their use in resistance
and impedance amplifiers makes

10

plate circuit of a tube in which
there is an inductance coil, an
additional factor comes into play.

the latter practical without in-
creasing the B battery voltage
beyond reason. It must be said 0

(o) RECTIFIED D.C. MICRO-AMPERES

There is resistance and induc-
tance, both of which tend to limit

here that the mu of such tubes is
not the only important constant.

the flow of current. These two
factors may be combined into a
single term called impedance. If

there is no inductance or capacity
in an a.c. circuit, the impedance
is the same as the resistance; if

The plate impedance must be con- 10
sidered and, like all other tubes,

the usefulness of high-mu tubes 20
increases as their impedance de- .2
creases.

REJUVENATING TUBES

HERE are many rejuvenat-

ing devices on the market at
the present time. These cannot
be used with any tubes except
those which have thoriated fila-
ments. They will be of no ser-
vice with the old tungsten filament
201 or 200 type tubes, or with the new ux-112, or
with Western Electric tubes. On the other hand
they are very efficient when worked with thor-
iated filaments of the 199, 201-A, 120, 210 and
certain 112 type tubes. The data in Table 3
gives the result of recent rejuvenating in the
Laboratory showing the plate current in milli-
amperes at go volts on the plate and zero grid

vacuum tube.

1 -0 + A 2
(Ej) A.C. VOLTS
FIG. 8

This curve shows that the crystal detector follows a complicated
curve—not a straight line—differing but little from the grid
voltage-plate current or grid voltage-grid current curve of a
The apparent increase in quality when using a
crystal detector is probably due to lack of tube noise introduced

by a grid condenser-grid leak detector

before and after the process. Fig. 9 shows sev-
eral tube flashers that have been tested in the
Laboratory. 1t will be seen that some tubes
went dead in the flashing process while many
gave increased plate current. At any rate the
user has everything to gain, nothing to lose in
the process. If his vacuum tube is no good be-
fore, it cannot be worse after the rejuvenating

these other factors appear in the
circuit, the resistance must be
combined with them to calculate
the impedance.

The impedance between the
filament and plate of a vacuum
tube is practically pure resistance,
and its d.c. plate circuit resistance
may be figured knowing the plate
voltage and the plate current.
As an example: If the plate
voltage is go and the plate current 6 milliam-
peres, the d.c. resistance is 15,000 ohms. The
impedance of the tube, however, as measured on
an alternating current meter differs from this
value, and since tubes are used in alternating
current circuits it is not correct to use the above
figure when calculating the amplification, etc., as
has been done in this article.

A few of the tube rejuvenators now on the market. I Bu
The device with two meters is to measure the plate current of a tube so that one can tell if the reviving process had any effect.

reviver.

FIG. 9

Those illustrated here are the Jefferson, the Sterling, the Burton and Rogers and the “ Socket’’ tube
Another re-

juvenator which is not shown here but which has been used in the Laboratory is the Hemco



The “ARISTOCRAT”

Some Variations of this Popular Quality
Circuit which Originally Was Described
in the November, 1925, “Radio Broadcast”
—the Application of Dual-Control Tuning

Rabro Broapcast Photograph

WHERE TWO CONDENSERS ARE EMPLOYED

To tune the Rapio Broapcasr “Aristocrat,” a very symmetrical layout may
be had. In the receiver illustrated here, Silver straight line frequency condensers
have been used. The panel size is 7 x 18 inches

R S—— " s Ykl
Rabpiuo Broapcast Photograph

UNDER THE SUB-BASE

Showing most of the wiring and the method of mounting of Daven resisto-couplers and Amperite filament control. Moulded
hard rubber brackets have been used to hold the panel and sub-panel together, and to act as rests for the completed receiver.
This receiver and other models of the “Aristocrat™ were designed by Arthur Lynch
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RADI0 BROADCAST Photograph

A TOP VIEW OF THE TWO-CONTROL “ARISTOCRAT"

The layout, on an ordmnary baseboard, and simplicity of wiring, make for compactness without stray capacities or the necessity of shielding. In this receiver the
single General Radio 20-ohm rheostat 1s in the filament circuit of the r.f. tube. Daven }-ampere ballasts are used 1in all the other filament circuits save the extreme
right, where the size of ballast depends on the output tube used. The plate voltage arrangement found best with this receiver was 90 on the r.f and a 4.5
negative bias; 45 on the detector, and 135 on all three audio stages with 4.5 bias on the first two and between 9 and 11 volts on the last. The parts employed
in this model are Formica panel, Kurz-Kasch dials, Silver SLF condensers and Knockout coils, Daven ballasts, fixed resistors, and resisto-couplers, Silver ux tube
sockets, Tobe-Deutschmann bypass condenser X-L. neutralizing condenser, Eby binding posts, Sangamo condensers, Carter switch, and Pacent jacks
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ANOTHER TWIN-CONTROL
“ARISTOCRAT"

In this model the layout is altered somewhat by the
use of a sub-base. This receiver 1s identical to the
oniginal Rapro Broapcasr “Aristocrat™ for which
working drawings in blueprint form are available.
Amsco vernter dials, whether black, silver, or gold,
show up nicely on the Insuline panel. The other
knobs, left to right, are Carter antenna switch,
Royalty r.f rheostat, Himmarlund neutralizing con-
denser, and Eastern tickler control

A REAR VIEW OF THE SUB-BASE RECEIVER

Furnishing a general idea of the complete assembly. The tubes, left to right, are Cleartron ct—201-a Detector; two Cleartron Hi-Constron c1-101-a high-mu
amplifier tubes; ux-112 Radiotron power tube; and ux—201-a radiofrequency amplifier. In this layout the resisto-couplers are hung below the sub-base rather
than mounted on it as shown in some of the original models

b
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Rapio Broapcasr Photograph

A BEHIND-THE-PANEL VIEW

Of the set shown above, the layout above the sub-base, and the freedom from visible wiring this form of construction makes possible, is distinctly shown.
The use of the Cardwell SLF condensers and Eastern Coils, resulted in both dials reading the same for any given station throughout the broadcast rar.ge.
Benjamin cushioned sockets for ux-base tubes were found very satisfactory. In this receiver Dubilier fixed condensers were used



Radio Sets for Light Keepers

ECRETARY of Commerce, Herbert Hoover’s letter, reproduced on this page, is

quite self-explanatory.

There are without question, many radio receivers in

working condition which are idle, and which would be of inestimable service

to the lighthouse keepers at their lonely posts.

We believe that readers of Rabio

BroApcasr, if they know the service they can render by the donation of good receiv-
ing sets, will not be slow in rendering the aid they can so easily offer.

Readers of this magazine who have multi-tube sets which they are willing to donate
to the lighthouse keepers, should pack them carefully and ship them to the Commis-
sioner of Lighthouses, Washington, D. C., together with an explanatory letter to that
official, who will see that the set is delivered to a keeper who could best use it. It is
well to keep in mind the fact that the set should be capable of long distance reception,
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for as every marine traveler
knows, lighthouses are neces-
sarily located at lonely and
out-of-the-way spots, often far
from any broadcasting station.
There are few more worthy
causes than this, which Rabpio
Broapcasr is glad to present,
and we are sure that our read-
ers, who best know the pleas-
ure that a broadcast receiver
can bring, will not be slow in
showing their generosity.

LEAVING A LIGHTHOUSE

Heavy weather often makes relief for the keeper

uncertain and infrequent.

lonely marine outposts such as this where radio

would bring much comfort and pleasure. The

gift of a sensitive radio receiver would be a
welcome one indeed

There are many
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Radio and the Taste of the Nation

Comes now radio, stalking in like the prover-
bial last straw, lo put on the complete kibosh the
few straggling remnanis of good taste that have
managed o linger on in this Land of the Cretin
and Home of the Depraved.

—words taken from the utterances of any one
of several of God’s private secretaries, expressed
editorially in any one of several pastel colored
periodicals on the occasion of that sage’s dis-
covery of the existence of radio.

HE text of most of this pious pessimism is

that the taste of the American nation is

lower than that of any other similar body

of men on thissphere, and that, among the
agents engaged in undermining it, radio promises
to be one of the most effective.

Nor is the custom of unfavorably comparing
the kulinr of America to that of any other
nation confined to the so-called intelligentsia.
The habit is so widespread as to constitute
almost a Dulcyism. That America, in respect
to its appreciation of the ‘““higher things” is an
infant among nations is, in fact, one of the
cardinal planks in the American credo. It
finds place in our code of national convictions
along side of such sacred
tenets as ‘“We must avoid all
entangling alliances,” ‘“The
French do not know how to
make coffee,” ‘‘Success is
always the reward of effort,”
“Newspaper men are con-
scienceless  scoundrels,”
“Abraham Lincoln was the
incarnation of all virtue,” and
“The Japs are a dangerous
little people.”

It seems unfathomable on
the face of it that this nation
of 100 per cent. boosters
should be so clamorously in-
sistent upon deprecating the
aesthetic consciousness of its
citizenry. But it needs no
Freud or Jung to explain this
seeming paradox.

Try saying aloud; “Why,
my dear, you know our people
have simply no taste at all.
Why any French workman, or
[talian ditch digger, or Ger-
man peasant, or heathen
Chinee, has ten times as much
appreciation of good art and
good music as the average

American. They seem to
take naturally to the bettah
things.”

There now, doesn’t that give you a delightful
glow; doesn’t that tickle your superiority com-
plex; doesn’t that neatly, though not too
obviously, set you aside as one of the chosen few
who appreciate the bettah things; doesn’t it
give you a cosmopolitan and world traveled air?
That at any rate is our explanation of the
national delusion that the taste of the average
American is inferior to the taste of the average
Anything-else.

At risk of appearing to make ourself out to be
very widely traveled, we assert that this theory
is pure and undiluted bunk. The “man in the
street” in Naples or Shanghai or Buenos Aires
or Berlin or Paris is every bit as much of a dumb-
bell as ““the man in the street’”’ in Janesville,
Wisconsin. In fact if any difference in their
stupidity exists we should be inclined to give
the American an edge more of appreciation.

Paris—the cultural capital of the world!
There is more inferior and ridiculous statuary
lining the boulevards of Paris for the delectation
of the Parisian “man in the street’ than could
ever be found in a thousand miles of our Main
Streets.

“Ah, but the ltalians,” the self abasing Amer-
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icano cries out, “see how they appreciate mu-
sic. It is born in them. It is part of them!”
We are urged to ascend to the garlic saturated
heights of the galleries of our local opera houses,
and find there the Latins, the true appreciators of
operatic music. And we find them there. But
when? When the silly melodramas of Guiseppe
Verdi or Donezetti are being yawped forth from
the stage beneath.

The tired business man of Milan goes out in
the evening to have his spirit refreshed by some
cafe or street corner band doling out dolorous
and sentimental tunes garnered from the jam
pots of the “classics.”” The tired business man
in Pittsburgh takes his musical stimulus in the
form of a program of jazz. And we are inclined
to attribute a superior discrimination to the
Pittsburgher. His taste savours less of the
maudlin and more of the virile and lusty.

We are told that the Furopean instinctively
knows a good picture when he sees it, and at the
same time we find on the walls of his home, even
as we do in Texas, color prints of ““ Aurora” or of
one of Carlo Dolci’s sickly saints.

But it is the man in the streets of ancient
Athens who is most frequently held up to our

gaze as the supreme example

of the artistic cultivation of

the masses. And without

” pausing to examine any of the

numerous reference books on

the golden age of Greece, we

venture to guess that though

civic art at that time reached

a perfection never to be ap-

proached it was no doing of

$ boi polloi. The politicians of

the time happened to be

gentlemen of artistic leanings.

so they put up public build-

ings that seemed to them

4 good—and they were good.

The bourgeois Athenian ac-

cepted these exquisite edifices

because they were there, no

P whit realizing that they were

supreme examples of architec-

ture. Doubtless he admired

the Parthenon, but not so

much for its purity of form as

for the gaudy colors with
which it was then daubed.

In brief, we hold that there
is no evidence to support the
contention that the American
taste is on a lower level
than that of other countries
(speaking always of the
‘“average man’s’’ taste.)
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