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T ORANGE. A BLUE CA TON

GOOD MEN TO KNOW—

The tens of thousands of RADIO DEALERS who sell and recommend

CUNNINGHAM RADIO TUBES |

te satisfaction of their

mma

They consider the ult

tance.

impor

customers of the utmost

day and to-

They want your business not only to

morrow but next month and next year.

f their success.

ion o

Your confidence is the foundat

310, CX-316B, CX-313

112, CX

-11, CX-12, CX-300, CX-220, CX-

-299,”

299, CX

C

Types CX-301A,

CHICAGO

NEW YORK

y

good men to patronize

Cunningham dealers are good men to know, good men to trust

Home Office 182 Second Street
SAN FRANCISCO

% Tested and approved by Rapio BROADCAST
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AGoodLoopisEasy toBuild |

if YouUseBeldenLoopWire |

HEN you build your new loop antenna, /

obtain maximum efficiency by using the 4

special loop wire prepared by Belden engineers /

é‘;;’t‘;nfmpﬁ‘r; i‘:}ife‘;nci:v;a?iiezoggpﬁ for standard loops. The Belden loop wireismade 4 5
braided with brown or green Rayon Of sixty strands of No. 38 copper wire combined /

(ardficial silk). with five strands of No. 36 copper wire which
hasbeen treated topreventstretching. Allstrands
are insulated with a double wrap of cotton or
with a Rayon braid. This unique construction
provides a non-kinking, non-stretching, non-sag-
s \ ging conductor that will make a splendid loop,
i ) and one that will keep taut.

Q.
P,OTUB‘SC;’;;
\8}3 e ol
Belden Litz Wire is a special high-frequency Mail the CO“P on f' N Mbh = hven sde Hide
conductor, ranging from 20 to 48 strands F III t d DY Wes et en®
of Beldenamel. Furnished in 100-ft. spools f or I'ree Lllustrate ¢ ©0° '

e e e e e e e e T e T e T T T

;Ztra\:ulgdmg high-frequency coils and ap- Booklet ‘
N st e
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NATIONAL
TUNING UNIT

Embodying the pgenuine
Browning-Drake  Induct-
ance Col and the NA-
TIONAL Condenser

It changes
a mob
into an
orderly

procession

The New NATIONAL
EQUICYCLE Condenser

The latest development in straight line frequency con-
trol as applied to NATIONAL Condenser design.
Increases range of rotation from 180° to 270°, permit-
ting more precise adjustment and sharper separation

of stations, and accomplishes this WITHOUT -
Tybe BDI1-A GEARS, CA]\iS, OR LEVERS. Type BD2-A

NATIONAL
TUNING UNIT

Embodying the genuine

RBrowning - Drake ~Treans- p
former and the NATION-
AL Condenser
e P d
GNATIONAL (/R e O an

4 O q lengthens
e the line

| . b = @ : Of

& & A march!

{Patented Fehruary 10, 1923)

&

Tests Conducted at Harvard University, by Prof. Field, give characteristics of the new
Equicycle Condenser as indicated by the following graph:

—The novel shape
of the plates spaces
the station groups at
equal intervals of 10
kilocycles (as speci-
hied by the U. S. De-
partment of Com-
merce) in a true
straight  frequency
line.

Type BB

NATIONAL VELVET
VERNIER DIAL

1500 N
—The same electric-
\\ al efficiency and me-
chanical ruggedness
A that have always
1000 h characterized NA-
(. TIONAL DX Con-
A densers have been
. embodied in the new
‘; \\ NATIONAL
3 ' EQUICYCLE
< Tu[nmgl/?arlrge olf Sz‘zi!nddlrd /:i‘}O°CTnde[nser \ Conclsss
1 < rum'nql?ange g@Natio’nal Eg{u:cycle Condenser| .
= % Ir { % } C.,Cindeln.se!r=2?l'0/‘;/‘f.F. *
N %ﬁﬁ Dﬁllll? L.Coil=3ISMH| | |
=L, C. T. T Tube !t with plate loaded,
3 Measurement Made Under
E‘ Operating Conditions.
0 50. Dial Setting  100. 750

Get the Genuine. Insist upon NATIONAL COMPANY’S
RADIO Products.  Your dealer appreciates  vour
patronage and will gladly get them for you.

I1rite for Bulletin 111-RB NATIONAL
'l'l{.\.\':ﬂhl‘l"l‘q’l"l.\'ﬁ
NATIONAL COMPANY, Inc. CONDENSER
W. A, Reapy, PPRESIDENT
110 Brookline St. Cambridge, Mass.

% Tested and appreved by Ranio Broancast %
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They All Tried It~but it took a
i,e_l; uson to bring the
Chicago~Dartmouth
game to Cencord N.I.

ROB =
Bosc “"';;lz:o T AU -
'R or
YOU can always count upon a Ferguson $ixTeey nf:ﬁgsol\r Rapye
3 5 Cone OAp
to win, especially when the phenom- ORO, N. .

enal is to be accomplished.

This letter, like many others that have Vew Yory 45?3 Strét ol
come to us unsolicited, shows that in ra- Genty otzen e '
dio, as in everything else, “the proof of )
the pudding is in the eating.”

}% J. B. FERGUSON, INcC.
41 East 42nd St., New York

One Tuning Control— \ .

Calibrated in Meters! Witness a compara-
tive demonstration at

Choose your program, your Authorized Fer-

turn to its wavelength and guson Dealer’s and

m comes your station. i
learn why Ferguson is
recognized as “The

h— INCORPORATED Gold Standard of

2 Radio Receivers.”

The Gold Standard of ‘Radio Recesvers

% Tested and approved by Rapio Broancast %
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Arr-AmericaNCondensers,with their
smooth-slidingplates, (see sketch at left)
require no tensioning. There is no sensa-
tion of raising a weight or letting it fall.

Compactness, also, far exceeds that of
rotortypes. (See dimensionsonsketch.)

Efhcient shielding prevents the touch
of the fingers from affecting the tuning,
and protects the plates permanently
from dust or damage.

Taking full advantage of the 360° ro-
tation, there isan Arr-AMericax Dial
with two scales, both on the upper half,
where they are always visible.

Used with the AL AMerican Toroid
Coils, these Condensers space out
equidistant on the dial all wave-fre-
quency channels from 550 meters down
even to 1775 meters. Power and selec-
tivity are greatly improved through
the absence of stray magnetism.

@
g
-RMERICA)

STRAIGHT-LINE-FREQUENCY

TUNING

TRADE MARK
4 Famous Audio
Transformers

Btandard Audio
Transformers

Power Amplifying Transformers
Push-Pull)

ALL-AMERICAN
Toroip CoOILS

ALL-AMERICAN

Straight-Line-Frequency Input Type R-30........ $6.00

CONDENSERS

Type C-35 Max. 350 micro-
microfarads (Min. 10.5
mmf. at 400 meters) . .. $4.50

Type C-50 Max. 500 micro-
microfarads (Min, 11.8
mmf. at 400 meters) .. .$5.00

Type T-1 Antenna Coupler.$3.50
Type T-2 R.F. Transformer. 3.50
Set of 3 coils complete, . ... 10.50
The R. F. Transformer has a
small primary, closely coupled to
the secondary, entirely air-insu-
lated. The coupler has taps for
long and short antenna. All

Output Type R-31....... 6.00
Rauland-Lyric ==

transformer for music |

A laboratory-grade audio '] .

Type C-40, 360° Dial .... 1.00 bases are of bakelite.

Q;M/

ALL-AMERICAN RADIO CORPORATION, 4213 Belmont Avenue, Chicago, Illinois |

E. N. Rauland, President

OWNING AND OPERATING STATION WENR~266 METERS

ERICAN

Pioneers in the Radio Industétry

% Tested and approved by Rapio Broabcast %
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the cireurt that has

Nationgw de
Apprgval

of Radio Engineg Magazine and
Newspaper Rag Editors, Dealers,
and S@WBuilders by

PERF@K MANCE

FOUR TUBFE RECFEIVER

Read the Followmg Pages

% Testcd and approve d by Rapio Bro
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Chosen from |

Circuits as

BEST PRACTICE IN

)

GENERAL RADIO
Type 277-D Coupling Coil
Price, $1.50

Panel View of UNIVERSAL

In selecting the Radio Broadcast “‘“UNIVERSAL” our aim
has been to single out one particular circuit which from a
standpoint of performance, simplicity and economy of construc-

R PADIG tion and operation would meet the most rigid requirements of
Bl '\I;if’l; lffjggn denser amateur set-builders under all reasonable receiving conditions.
Price, $5.00 Every conceivable type of circuit worthy of consideration
' has been investigated. Comparisons were made under a wide
variety of receiving conditions by competitive tryouts with
other receivers of creditable performance.

We found that the Radio Broadcast UNIVERSAL out-

< rivaled the other circuits in all-around achievement.

GENERAL RADIO
Type 368
Micro-Condenser
Price, $1.25

FOUR T UBE RECEIVER

Behind the Panels

% Tested and approved by Rabio Broancast v
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FOUR TUBE RECEIVER (¢

(Jhe RADIO BROADCAST UNIVERS

More than 20

Representing the

RECEIVER DESIGN

3

GENERAL RADIO
Type 285
Audio Transformer

Price $6.00

Inside View of UNIVERSAL

While the circuit itself is not new in principle its efficiency can not
be doubted—the best proof of this being its performance.

To the set builder who expects real results from his set and
wants advance assurance that he will get them we recommend the

UNIVERSAL” as the circuit to build. GENERAL RADIO

We have prepared a booklet which contains all information Type 301
Rheostat

necessary to the home construction of the UNIVERSAL. These Price, $1.25
booklets are available FREE to all set-builders who are looking for .
a reliable circuit built of reliable parts.

Ask your dealer or write for our booklet ‘‘Complete Construction
Details for the Radio Broadcast Universal Four-Tube Receiver.”

GENERAL RADIO CO. Cambridge 39, Mass.

GENERAL RADIO
Type 349
UX Tube Socket

With * é' Price, 50c

GENERAL RADIO

INSTRUMENTS |

of Better Built Sets

% Tested and approved by Rapio BroADCAST Yk
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\gﬁ P/ fe RADIO BROADCAST @NIVERSAL

- '.

FOUR TUBE RECEIVER

JAN. 24 to 30

All Radio Broadcast “UNIVERSAL” Four-Tube Receivers built of General Radio parts
by the owners according to the circuit as described in the January, 1926, issue of Radio
Broadcast, or the booklet ‘* Complete Construction Details for the Radio Broadcast ‘ UNI-
VERSAL’ Four-Tube Receiver,” are eligible to enter the International Radio Week Reception
Contest January 24 to 30.

A $100.00 cash prize will be awarded the receiver which shows the best performance by
identifying the greatest number of stations during International Radio Week in accordance
with the conditions specified by the Radio Week Committee.

Cash prizes of $10.00 each will be awarded the next one hundred receivers which show the
best performance by identifying the greatest number of stations during International Radio
Week in accordance with the conditions specified by the Radio Week Committee.

Upon receipt of the entry blanks, entrants will receive reporting blanks on which to report
the performance of their “UNIVERSAL" receivers during the contest. Reporting blanks
must be received by the General Radio Company not later than 5 P. M., February 15, 1926.

The official judge to make prize awards in the International Reception Contest will be Mr.
Arthur H. Lynch, Editor of Radio Broadcast.

Further information on International Radio Week may be obtained on request from Radio
Broadcast, Garden City, New York, or the General Radio Company, Cambridge 39, Mass.

All contestants are required to fill out their entry blanks in detail, and to mail them, not
later than January 30, 1926, to Department “UNIVERSAL,” General Radio Company, Cam-
bridge 39, Mass.

Ask your dealer or write for an Entry Blank for the International Radio Week Reception Contest
Jan. 24 to 30

GENERAL RADIO CO. Cambridge 39, Mass.

GENERAL RADIO

Behind the Panels of Better Built Sets

% Tested and approved by Rapvio Broancast ¥
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R
s
S

GENERAL RADIO

INSTRUMENTS
for the Sczentl et-Builder

UNIVERS@

A
thh:

” ;1‘11 :‘.[ ﬂ 1

INSTRUMENTS FOR
THE SET BUILDER

Variable Condensers
Coupling Coils

LABORATORY
APPARATUS

Precision Condensers
Precision Wavemeters

Transformers
Capacity Bridges For over a decade General Radio instru- Rheostats
Capacity Meters ments have been universally recognized as Potentiometers
Decade Bridges the standards of excellence. Variometers

Standards of Resistance
Standards of Inductance
Piezo Electric Oscillators
String Oscillographs
Ratio Arm Boxes

They are manufactured by a company
which has contributed more laboratory
equipment for radio research than any other
one company in the history of radio.

Nearly all the leading commercial and
technical school laboratories throughout
the world are equipped with General Radio
scientific apparatus.

Vario Couplers
Wavemeters and Filters
Sockets

The same outstanding craftsmanship and
materials are embodied in all General Radio
parts for use in the construction of broad-
cast receivers.

Through the merits of design, perform-
ance, and price General Radio instruments
for the scientist or set-builder are the ac-
cepted standards of quality.

GENERAL RADIO Co

) TYPY 284 ’ . Co. 400 A
AIPUFYING mANSFORHER -rvpaug 7-r
I TR Cambridge H, ke

ey .
pmce uoo

Mass.

Behind the Panels of Better Built Sets

Y¢ Tested and approved by Rapio BrRoADCAST Y
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Jhe RADIO BROADCAST (i]NIVERS ‘

/ 06
Electrad Parts Recommended For
R.B’s New Umversal Receiver

IN the new Radio Broad-
cast Universal Receiver,
an improved method of re-
generation control has been
presented. It offers de-
cided advantages over the
usual methods in common
practice.

ELE CT RAD
Royalty Variable High Resistance

Type C—As used for regeneration control in
Universal Receiver

HE Electrad Royalty
Variable Resistance
=—] Type C—is especially
adapted to the new type of
Regeneration control, be-
cause of its fine, gradual
adjustment and the wide
range of resistance, 500 to
50,000 ohms, exactly as
specified for this set.

HE Electrad Royalty Variable Resistance is
wire wound. It is unaffected by atmospheric

i or temperature conditions, and is absolutely
P b = non-inductive. Resistance value is always the same
T "‘E at the same point on dial. This permits an accurate
, and positive control of regeneration.
E gé‘] Constant adjustment does not impair the efficiency of
A - the resistance—it does not deteriorate with use.
90 as

R-5—-Electrad Royalty Type C—500 to 50,000 ohms.
R-6—Electrad Certified Grid Leak—2 megohms
C-4—Electrad Fixed Condenser 00025 Mfd.
C-5—Electrad Fixed Condenser .002 Mfd.

Type E—Transformer compensator for volume

control—$2.00

Electrad Royalty Variable High Resistances, Type C,
500 to 50,000 ohms. Price, $1.50.

Other types of Royalty Resistances are: Type A—
Variable Grid Leak, 1/10 to 7 megs. $1.50. Type B
—Variable Resistance, 1,500 to 100,000 ohms $1.50.
Type D—for B-Eliminator Control of Detector, 10,000

ELECTRAD
ROYALTY
COMPENSATO!

k]

A- B-

T id

TRANSFORMER COUPLED AUDIO AMPLIFIER

to 100,000 ohms. $2.00. Type E—Compensator,
500,000 ohm Potentiometer. $2.00.

Electrad Six-Point Pressure Condensers and Electrad
Grid Leak Resistors—are also recommended for use

At in this set.

B+

Electrad Certified Grid Leaks

Accurately calibrated. Per-
fect conductivity. Perma-
nent in value and noiseless.
3 to 10 megohms. 50c¢ each.

On sale at all good radio stores with other guaran-
teed Electrad Radio Accessories:—Lead-Ins, Lamp
Socket Antennas, Lightning Arresters, Aerial Kits,

Variohms, Audiohms, etc. ! D 7 ]
x PElgclt?)m’ “Sur-, s
- Y- oo
7 =2 S one 1ngenious, rig-
Recommended By Mr. o ®¢ce 1d binding and
= tirm niveting
Arthur Ly.nch For [.Jsc 4 \3«, fustens poToe
In The Universal Receiver securely at six
diterent points.  Per-
S5 fect electrical contact.
- Value guaranteed within 105 of cal-
ibration. Standard.
capacities. Price,
30c to 75¢c.

428 Broadway New York City

% Tested and approved by Rapio Broapcast %



RADIO BROADCAST ADVERTISER 412-¢

O uazeeErEreren( UNIVERSAL ‘

THE NEW

W i B
oodcraft K
STANDARDIZED —ADJUSTABLE &

&=

RADIO-ENCLO RADIO-ENCLO
(Open Front) (Closed Front)

(Broad Patents Pending)

ENCLOSURES, CONSOLES, TABLES,

with

Built in Loop Speakers, Etc.

THE
Universal - Enclosures

for all panel sizes up to 30" long x
10”” wide, instantly adjusted to tilted
or upright position and variable
sizes, in each enclosure or console
model.

No Cutting or Screws Required

(BABY) CONSOLETTE

THE WOODCRAFT
Is Not a Makeshift

Built in genuine dark walnut with §
coats of Lacquer and rubbed to fine
satin piano finish. Panels are full "’
bevel encircled in two-tone with
many beautiful hand carved and in-
laid wood effects and all at

W

RADIO-ENCLO
CONSOLETTE

(Unison)

A Very Popular Price

SEE OUR OTHER MODELS
v (in High Grade)
CONSO-ENCLO | CONSOLES, SPEAKERS, Etc.

ln-door Antennsa (on rear)

CONSO-ENCLO

Loop and Speaker
(Built in)

w

x

Built by the

DETROIT WOODCRAEFT
CORPORATION
Sales and Adv. Dept’s
4611 Woodward Avenue

Convention Hall

Whrite for Illustrated
Literature, etc.

Make Your Set Up-to-Date

RADIO-CONSO . )
(Unison) Detroit Mich.
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o= \
’gP AT UNIVERSAL ) ranuey

RF.T UNING

ANT.TUNING

DETECTOR
RADIO F! REQ.

SPEARER

LY the best panel material is good enough for the “Uni-
versal.” In signifying its approval of Insuline for this circuit,
Radio Broadcast Laboratories accord it a tribute that speaks

volumes.

Insuline is made specially for radio—to meet its exacting re-
quirements! It has greater dielectric strength than any other panel
material. It is moisture-resistant and moisture-repellent. It does
not warp or crack. Its beautiful high-lustre surface remains unim-
paired throughout the years.

Add the perfections of an Insuline Panel to the perfections of
the ‘“Universal” and you have a set that represents the last word in
efficiency.

Insuline Panel for the “Universal,” beautifully engraved in a
combination of white and gold and drilled ready to set up; Black,
$3.50; Mahogany, $4.00; “Frieze’ finish, $4.00.

Insuline Panels, drilled and engraved for all pop-
ular circuits, including the following, can be
obtained from all good radio dealers.

Hammarlund Roberts B.-T. Nameless
Radio Broadcast Aristocrat Cockaday 7 Tube Super Het.
Radio Broadcast Universal Roberts Knockout.
Citizen’s Radio Call Boock 45 Kilo- Freshman Type TRF

Cycle 9-Tube Super Het. Ambassador
B.-T. Counterphase, 5 and 6 Tube Eastern Classic
Browning-Drake The New Yorker

If your dealer can't supply you, write us direct. Don’t
take a substitute for Insuline. Insuline sub panels,
completely drilled and mounted with Metal Sockets
for both UV and UX tubes are available for all of the
above circuits.

Write for free booklet and price lists

INSULATING COMPANY OF AMERICA, INC.
(Radio Panel & Parts Corp.) ( RUDUCTSE
Insuline Building 59 Warren Street

NEW YORK CITY

St it A i

-v-vv—v-

B g g e gk B g i = e oo
NN TN TN STV TNTN TV

IN.SULI"NE——‘THE PANEL FOR BETTER BUILT SETS

- Ae S AL A A

i

e i e e b e

* Tested and approved by Rapio Broapcast %
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AN
TSR UNIVERSAL R Ao
PERMEL N\

“One More Touch of Refinement”

e e P ——————

S FLSa R TAYT
URIVER Eal,
TN TS W TR,

Our Panel

—The Front Door of the Universal Set

Make the front door of your new Universal Set worthy of the mechanism within.
Then—to all your friends the first impression will be lasting!

The illustration above shows the new panel that we have designed expressly for
this new wonder set. It is madeof the finest material—Spaulding Bakelite! Whether
in black or in walnut, it has the most durable and lasting lustre. It is engraved
in gold or in silver, and so drilled that it has the harmony of balance.

At all Good Dealers. Size 7’ x 18"'. Price $4.75

To Every Universal Set Builder

We have devised a sub-panel—designed in a with full directions. No blue print is necessary
way new to radio. Made of Spaulding and you can assemble your set in an hour and
Bakelite to match our panel. It is engraved a half. You can’t go wrong!

Price $4.50. Our “Conbination No. 2” includes both panel and sub-panel. Price $9.00

A Special Cabinet

The Carlson Cabinet shown in the illustration was ]
specially made to fit our panel for the Universal set. It | Write to us for
direct. We are | 1S made of re-inforced mahogany with a full length nickel | literature regard-
authorized man- plated piano hinge and stop. A beautiful creation. ing discounts
ufacturers. Price $14.00—Type B—Deluxe Cabinet with Space and other data.

for all Batteries $18.00

BOSTON RADIO

I MANUFACTURING COMPANY

If your dealer
cannot supply
you, write us

Distributors:—

Precision Made Products

117 Water St. Boston, Mass.

% Tested and approved by Rapic BROADCAST ¥
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~

({ He maintains close contact with his dealers at all times.
( He carries ample stocks of reliable radio apparatus only
so that his dealers are assured prompt deliveries.

( All user inquiries, resulting from his national advertis-
ing, are turned over to his dealers.

(A dealer repair and inspection department is maintained
so that all sets needing minor repairs can be fixed up im-

WHOLESALE

T A S e
TUDWIGHD
L_} $iE a2 E B S

AAN A

mediately—thus saving the time and trouble of sending
them to the factory.

(@ And last, but not least, he issues a complete catalogue
of the Radio Sets and Apparatus he carries—known as the
“Homme! Encyclopedia of Radio Apparatus™ that Hommel
dealers find invaluable in orderirg and dealing with their
customers.

Write to-day for Hommel’s Encyclopedia No. 466-B

EXCLUSIVELY

MMEL&CO

929 PENN AVENUE ———"ZZ-.——-———

PITTSBURGH. PA.

i — - o

"TUBE SERVICE

Your set is no better than your poorest tube
They must be uniform

Pingree Tube

A gootlills sk Characteristics

have: Plate impedance
1. Good Tone gﬁ;g——lo,ooo
Quality. e L
Amplification fac-
2. Iinpedance not tor 8—9.
too high. Filament consump-
3. Low filament tion .25 amp.
consumption. Filament  voltage
% Long life. 5.0 volts.
Plate voltage 16v-
9ov.

A—TYPE $2.00
Especially adapted for multi-tube Sets where uniformity is

required.
‘ PROTECTION

Each tube submitted to rigid tests using Superadio Dynometer

before shipment.
TRIAL OFFER

Try these tubes 10 days at our expcense. If they are not what
we claun, we will gladly refund your money.

PINGREE RADIO SERVICE, INC.

170 Summer Street Boston, Mass.
Dealer inquiries solicited

Apparatus

‘Jine Radio &
D x

PRECISION BI-PASS
and FILTER CONDENSERS

svery good radio-sel needs by-pass condensers.
Use a TOBE .002 Mfd. around the primary of the
first audio transformer, thus by-passing the radio
frequency currents out of the audio end and im-
proving the tone.

On resistance or impedance-coupled amplifiers,
the coupling condensers should be TOBE, not less
than 0.1 Mfd., to pass all the low notes and secure
really truthful reproduction.

TOBE Condensers are standard for smoothing
and filter work in the Raythcon Plate Supply Unit.

TOBE Condensers are ACCURATIE, durable,
SILENT, dependable, and REASONABLE in

price.

““A BETTER CONDENSER”’

In the silver case and the silver carton

AT YOUR DEALERS

TOBE DEUTSCHMANN CO. %
CORNIIILL BOSTON, MASS.

% Tested and approved by Ranio Broancast %
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Shaw Insulator Co.
Binding Posts and
mounting and Connewey
Elec. Laboratories, Bake-
lite Tube Base.

Great names become

The President, the Secretary of
Commerce, and scores of leaders in
politics, science and industry are
no longer mere ‘“‘names’’. Through
radio they speak direct to you. The
very tones of their voices are known
to millions.

In bringing Radio broadcast recep-
tion within the reach of everyone,
Bakelite has had a major part.
You will find it in receiving sets,
speakers and accessories, for it
improves both appearance and
performance.

Bakelite is the most widely used
material for panels, dials, knobs,
tube bases and sockets, rheostats,

variable and fixed condensers and
other parts requiring lasting in-
sulation.

In speakers Bakelite is used for
magnet spools, housings and
diaphragms, as it is unaffected
by temperature and atmospheric
changes. Because of its resonance
it is also used for speaker ‘bells”
and “‘cones”.

It is a fact that over 959, of radio
set and parts manufacturers use
Bakelite, for they know that its
electrical properties, as well as its
beauty of color and finish are
permanent, unimpaired by time or
service.

Write for Booklet 29, a helpful guide when buying a radio set or parts.

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street *

real folks

Shaw Inswlator Co.,
Tube Socket

Daven Radio Corp.,
Resisto Cou pler

i
P,

Mica Mold Radio Corp.,
Grid Condenser ond Leak

¢

Carter Radio Co.,
Flat Plug

_BAK

REGISTERED

U. S. PAT. OFF.

=LITE

THE MATERIAL OF 00 A THOUSAND USES

Thc r:pstcred Tradc Mark and Symbo! shown above may be used only on products made from materials

ured by Tite Cor i Under the capital “‘B™ 1s the numerical sign for infinity, or unlimited,
Quantity It syrnbollzn the infinite number of present and future uses of Bakelite Corporation’s products.™

% Tested and approved by Rapio Broabcast %
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Accuratc
and stay accurate

helps your DX record

ECKY nights happen when a set
built out of fence wire by rule
of thumb can get DX. But the surest
way to get the utmost in radio per-
formance is to have all parts in cor-
rect electrical balance. Especially the
fixed condensers, for they must release
the incoming impulses at exactly the
right time, or there is discord. This
1s where accuracy counts most.

The accuracy of Sangamo Mica
Condensers is doubly assured. They
are tested individually for accuracy,
and guaranteed to be within 10 per
cent. of marked capacity. They are
solidly molded in bakelite, absolutely
impervious to any outside influence.
There are no exposed edges. You can
boil them, freeze them, expose them
to acid fumes or heat the terminals
with a soldering iron, but their ca-
pacity remains unchanged.

Sangamo Mica Condensers are
made in all standard capacities, with
or without resistor clips. They can be
easily installed in any set, old or new.

Also available: Sangamo By-Pass Condenser
1 MFD. $1.25. % MFD. .90

*

All progressive dealers
have Sangamo Condensers
in stock, or will quickly
secure them if you insist.

SANGAMO
Accurate
Radio Parts

Sangamo Electric Company
14217 Springfield, Illinois

RADIO DIVISION, 50 Church Street, New York

SALES OFFICES—PRINCIPAL CITIES
For Canada—Sangamo Electric Co. of Canada, Ltd., Toronto.
For Europe—DBnitish Sangamo Co., Pouders End, Middlesex, Eng.
For Far East—Ashida Engincering Co., Osaka, Japan

Made under Hogan Patent No. 1,014,002
Jan. 9, 1912

Simplified
Tuning!

IAL crowding has been responsible for
blurring radio reception. You can now
get new pleasures from your radio. Just as
each note on the piano has its tone, so each
degree on the dial will have its station. U.
S. Tool Straight Line Frequency Condensers
make this possible. These condensers spread
the stations uniformly round the dial, each
degree has its station and one station only.

The U. S. Tool New
Straight Line Frequency

Condensers

are the latest product of skilled engineers,
designed and manufactured in a factory that
for years has specialized in the making of
precision instruments.

When you use the U. S. Tool S. L. F. Con-
denser you will know the real joys of radio
performance.

Write for booklet

U. S. TOOL COMPANY

INC.
AMPERE, N. J

% Tested and approved by Rapio Broapcast %k
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S long as human ingenuity progresses, there Tuning is simplicity itself. The volume and tone quality
will never be an “‘ultimate” radio receiver. are exceptional, the receiver being designed to operate on
But of one thing you may be sure— that for the new cone type of speaker.
a long time to come, there will not be evclved a more efhi- And best of all, without any previous experience, you can
cient circuit arrangement than is employved in the new construct it yourself, from the finest parts known to radio,

Hammarlund-Roberts Receiver.

Ten leading rz(xldio eng’i_neers. each an Foe Bettere Radior
expert in the design of some particu- I d
larpumt, devised the Hammparlund- a m ma r u n
Roberts Receiver as their composite B EECHS IO

ideal. The result of this co-ordina-
tion of ideas is a receiver which, al-
though operating on only five tubes,
possesses the sensitivity of any stand-
ard eight-tube receiver, plus a high
degree of selectivity which insures
reception of distant signals without in-
terference from streng lccal stations.

HAMMARLUND MFG. CO.

Unit 4

Unit 2—""Hammarlund,
Jr.”” The Precision Mid-
get Condenser.

Unit 3—The New Ham-
marlund Straight - Line
Frequency Condenser.

Coils.

Send 25 cents for illustrated book,
giving complete instructions for assem-
bling, wiring and operating the Ham-
marlund-Roberts Receiver,

tarts needed

Unit 4—~The New
Hammarlund Low-
Loss Space- Wound

and with results worthy of any pro-
fessional builder.

The cost, $60.80 (cabinet extra) is
only about one-third of the price of
any factory-built receiver of equal
quality.

Your dealer sells the famous Ham-
marlund parts pictured below, and
can supply you with all the other
parts specihed in the “How to

Build”’ book, which will be mailed

to you on receipt of 25 cents.
424-438 W, 33rd St., NEW YORK

The Foundation Unit contains all speciel

to buill the Hammarlund-

Roberts Receiver, including drilled and en-
graved panels, brackets, wire, screws, efc.

% Tested and approved by Rapio Broapcast %




414-b RADIO BROADCAST ADVERTISER

RADIO 'RITHMETIC

'A batteries + B’ batteries E. '
+ RECTIGON =

clear radio reception

© 1926,
W, E. & M. Co.

How to Prove

this Rgsulé

Complete your set with a Recti- tery—will surprise you with their
gon! Keep your batteries so full of old-time pep.
life that every turn is a tune, every There’s no muss or fuss with a
adjustment of the delicate knobs a Rectigon. No acids or chemi-
meansof furthering yourradiojoys. cals. No moving parts and no

It’s a simple thing with a Rec- noise. It’s a handsome, bright,
tigon. Just snap the leads into maroon-enameled helper that will
place and your “A’ and “B” bat- get the best out of your radio—
teries—also your automobile bat- and continue to do so.

No storage-battery radio is complete cwithout a Rectigon.

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY E SOUTH BEND, INDIANA

Westinghouse manufactures, also, a complete line of Micarta radio panels, Micarta tubes and instruments.

“The Westinghouse x
Rectigon Battery Charger

* Tested and approved by Ranio Broapcast
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Building your | ', AN ‘ Won’tdull,fade
own set? Takea = : or wear off.
tipfromKDKA SN il 5 Very strong
and use Micarta 2y 2 &>  and rigid. Eas-
panels. Build &V ily and neatly
right. | - drilled, too,
Matchyour set with no worries
with mahogany, black, walnut aboutchipping,crackingorbreak-
grain or burl,allthepopulareffects ing out. Be particular; Micarta
with beautiful gloss surfaces. is worth asking for by name.

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY
Offices in Principal Cities—Representatives Everywhere
Tune in sometime with KDKA—KYW—WBZ—KFKX

Westinghouse manufac-
 tures, also, a completeline
i of Micarta tubing, instru- 1§,
«“ ments, and Rectigon Bat- f*
742 tery Chargers 1

B s Fabmators of Mlcam CALSE Nowh 11tk Seroet O
New York, N. Y. for the Radio Trade Philadelphia, Pa.

Westinghouse *

© 1926, W. E. & M. Co.

% Tested and approved by Rapio Broabcast %
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For the (Choosing

Here is the best in Radio for
1926. One of these circuits
will fill your particular need

BUS BAR WIRE |

“COOKS*

the SILVER We make a superior wire
MODERN BROADCAST RECEIVER * of pure copper

|

35:M. 31100035 5. L. F. Cond.. e 81723 |
3 Naald 4 Dials .. .. .. reeteeee e aeeseeanateaett o b iieeres 2.25 1 f. |
3 §-M Coil Sockets. ...... b s 3D I . . . . |
ggi‘zg&:d?“ INAUCTANCES .« ve o oo e e e e Zr-u EVCI’Y piece of Cook Bus Bar Wire is now plamly

cKets e .o - ALK h
1 Carter 6 ohm Imp. Rheoszat . 1.08 ac QP : ; -
o a1 vy odulator - o 1 stamped COOK'S"—your protection against .
3 Muter Resistance Couplerts. . PO, % substitutes. '
1 Carter NO. 101 Jack . o0 u it i e e et e e it e e i e :
1CargerNo. lOZAJack. .80 . A i '
1 Benjamin Battery Switch. .o cuvu vt it ot vt ar te e e e e e e "- ' It is finished square or round, properly tinned and |

10002 mfd. ComdUnmser.. oo v vt e e et e e e e e e e e aee e e e e
2.5 mfd. By Pass Condensers . .. ...
1 7x24 Drilled and Engraved Panel.

1 7x23 Base Board, Bus Bar, Screws. ete.
1 Belden Color Cable . .. .. ..
The Silver-Six Essential Klt ............................
The Complete SilverSix Kit ...........................

— RAYTHEON B ELIMINA‘TOR__

correctly tempered for radio use.

Furnished in standard lengths of 2 feet.

EDWARD N. COOK

1 Raytheon Tube. . $6.00 P L AT E C O .
1 Acme .:::pparatus 82 Tr:Lnsformer {or Ray;hu;{l UnG: Ty"f"c = 7.00
2 Acme Apparatus 30 henry choke coils for Ray mt ype 2 9 00 10.00 o :
2, Tobe thelded ngh Volt.:ge l’apu’ Condensers, 2 mfd 75 350 70 ShlP Street Provndence, R- I-
2 b . . . N 4 mfd. o 3 75. . 7.50
'!| N " w " » : :?g.. 00 0ao 0a 6o oa 70 i.i(s) Repfeseﬁtatl"yes
T Federal Socket, Type 16. . ceriinaeiiin e 100 A. ALLEN SMITH MR. W. I, OTIS
1 Bmé] Clel;xt Receptacle Type No. 9401. . a5 304 E. Fourth St., Los Angeles, Cal. Rialto Buﬂdmg, San Francisco, Cal.
1 Bradleyohm No. 10—100,000 ohms. . e 200 WOQOD & LANE CO HARRY J. CAFFREY
1BradleyumtReslstance.80000hms................................. 75 . L .
1 Daven Resistance MOUNTING - .. .o v e veve v vt oo in oo oo v s soonnnoos 35 915 Olive Street, St. Louis, Mo. 51 East 42nd 5t., New York, N. Y.
$41.10 = ==
The Perfect B Battery Substitute

the COCKADAY Yan Horne-Musselman
LC-26 RECEIVER A
dapted

1 General Radio Type 260 Variom- 1 Carter Single Circust Jack... .., $ .70

eter with knob $5.30 2 Carter No. 2 Jack Switches ..., 200
1 General Rudio Rheost.at Type 8 Eby Binding Posts . ........... 1.3

214A, 7 Ohms . .., oo 12,25 1 Fynur Vermer Dial . P 1. ] Ogu
1 Precision Octoform Coil St .., . 5.50 1 Drilled and Engraved Panel. ... 7.30
1 Amsco Double Condenser No.1814 6.25 1 Cabinet, Mahogany or Walnut
1 Micamold Condenser .00015 mfd. .35 Finish. ... eree s 1450
1 Micamold Condenser .00025 mfd. .35 1 Hurdwood Baseboard . I |
2 Daven Resisto-Couplers with .1 4 Small Brass Brackets. , AR |

mfd. condensers Y i 2 Large Brass Brackets. . .15
1 Amertran DeLuxe 1st Stage Trans- 1 Antenna Connection Block 1 x 2 O w e r

former . .. .. iear 1000 Inches . 15
1 Bradleyleak | to 10 Megs 145 1 Battery Connecnon Blmk 1x9
3 Bradlcyumts } meg. F . 23X Inches . ..... 25
1 Bradleyunit } meg. .... .. 5 ® ®
3 Amperites 1A. erenris 330 $77.90
1 Amperite No. 112 _ .. PR IR | Blueprints for LC-26. ., ......... $1.00 m l l e r
5 Benjamin Standard Sockets . F0

General Radio Universal Kit $40,80

All Specified parts, complete

N E W , The Van Horne-Musselman Mogul
® 5V C Tube is the latest and most

MORISON WILL HAVE IT! advanced tube in the Power Amplifier Field.

The Patented Adapter enables you to enlarge the

Are you interested in any of Cockaday's or Silver's circuits, the receiving range of your sel—inereases your loud
e o Rolbefts S i’“ythi“g_“ew_ﬁ“ R“‘gd Morison speaker volume from 50 to 1009, and completely
B e R RS e eliminates distortion WITHOUT CHANGING
| { YOUR PRESENT CIRCUIT.
Wholesale Retail Send for detailed information or see your nearest
dealer
L e P e e
= Jobber - - Dealer *
o u . s o Write for our cooperalive merchandising plan
Electrical S“PPIY @’HC THE VAN HORNE COMPANY
Factory and Sales Office
| 280 Center St. Franklin, Ohio (near Dayton)

|
% Tested and approved by Ranio Broavcast %
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Wave Trap!)

Without Penetrola the signal intensity of
WOAI was |1, on the Audibility Meter—
an impartial precision measuring device.
With Penetrola the signal intensity of

WOAI jumped above 2000 —188 times the
signal strength!

Without Penetrola the scientifically meas-
ured signal intensity of WCAL was 35,
scrambled with WCBD at 29. With Pene-
trola WCAL went to 2000+ and WCBD to
zero—selectivity with a vengeance!

This is just exactly the sort of thing any
Penetrola demonstration will show you on
any set with any number or arrangement
of stages. The wanted station is immensely
intensified; interference is overwhelmed by
Penetrola. There is so much volume avail-
able for the most distant signals that a
shorter aerial may be used, curing

excess static. Your set is stopped

It IS true!

188 times the
energy...and

there 1s abso-
lutely nothing

& else at all like

PENETROL

Radio principles known to be of immense
promise, but hitherto elusive, are now suc-
cessfully applied by Walbert Penetrola. The
widely heralded Isofarad Circuit, latest devel-
opment of Walbert engineers, is the founda-
tion of Penetrola performance. Here is one
radio appliance literally unduplicated in
any way by anybody, because there is no
other lsofarad circuit. Nor is there any
substitute for Penetrola action, which am-
plifies ahead of the detector entirely,
strengthening signals which would other-
wise never be detected! Remember, signals
too weak to detect cannot be amplified by
any means placed beyond the detector.

In a few moments any receiver, however
costly, can be transformed with Penetrola.
Or anyone can quickly assemble the
Penetrola kit and obtain amazing
Penetrola results most economi-

st

from radiating, and is stabilized. It cally. The Penetrola price buys per-

1s needless to operate near the os- Walbert formance which cannot be obtained
cillation point. And dial readings llv"lﬁl!esl'lt' with any amount of investment in

stay substantially the same. a receiver alone.

For the sensation of the
European tests note
Penetrola Reception!

Penetrola in beauteous Black Crystalllte 35
for Instant Attachment

Penetrola Kit with Complete Slmple 1 5
Instructions « ¢« ¢ o o o o o o o

If your dealer is not stocked, remit purchase price direct to factory and you will be prompt-

ly supplied. State whether you wish Penetrola for outdoor aerial or for loop receiver.

WALBERT

Manufacturing Company, 923 Wrightwood Avenue, Chicago

% Tested and approved by Rapio Broapcast %
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BEHIND EDITORIAL SCENES

PROBABLY one of the most interesting numbers of Rabio
BroApcaAsT presented to our readers in a long time is this
February magazine. To start it off, Mr. John W. Swanson, who
is now a radio inspector for the Department of Commerce, with
headquarters at Norfolk, Virginia, tells of the unusual experi-
ences he and his comrades had on their trip to the headwaters
of the Amazon and shows how short waves saved the day.
Mr. W. W. Harper, who wrote “Design of Radio Inductances"
on page 436, is a consulting radio engineer in Chicago who has
practically lived with coils in his laboratory for the past year.
His conclusions should excite considerable comment and, in addi-
tion, prove very valuable to every home constructor. Florian
J. Fox, who prepared the very complete constructional article
on the four-tube model of the Grimes Inverse Duplex Receiver,
is chief engineer of the Grimes Radio Engineering Company.
The reader will notice that on page 441 appears a complete chart
of the set being described. The same terse description was
applied to the short wave transmitter in the January magazine.
It would interest us to know whether readers like this feature
well enough for us to continue it. Write us and let us know.

THE $500 prize contest for the design of a non-radiating short-
wave receiver indicates one of the most unusual steps taken
in the short-wave communication field. Amateur experimenters
have already shown that they will try hard to meet the challenge
to their ability. The four receivers shown on pages 450 and
451 follow those models of the “Radio Broadcast Universal
Receiver,”” so completely described in this magazine for January.
The Universal has jumped into more than immediate popularity,
not merely because Rapio Broapcast and others say it is good—
that, by the way is certain, for it was developed in our own
laboratories—but chiefly because others have found it to be good.
Mr. Henney's article on how to use vacuum tubes on page 456,
lives up, we are certain, to all the promises made for it in this space
last month. The transmitting schedule for all stations in the
International Tests during the week of January 24th will be
found on page 463, together with all late information on the
Tests in the article which accompanies it.

ERRORS, when they occur, should be corrected and not
glossed over. In Roland F. Beers's article, ““An Improved
Plate Current Supply Unit™ in our December number, it was
stated on page 190 that “one lug of the single-pole double-throw
switch goes to the full secondary terminal at 1250 turns.”
The phrase should read “primary” for “secondary.” The
proper placement of the tap and its circuit connections are evi-
dent from the wiring layout and circuit diagram accompanying
the article.

NEXT month we expect to print details of the design of a
very interesting receiver, from the pen of a well known
radio man, whose talents entitle him to be mentioned in the
same breath as Dr. Walter Roberts. The third of the “Home
Radio Laboratory™ articles, prepared by Keith Henney, will
appear in March also. This should please many constructors
who have reached the “end of their string”™ and who have.
shown such great interest in the possibilities opened up by these
articles. Mr. J. C. Jensen, who has spent much time in research
on the subject, will have a fascinating and stimulating article on
how radio reception can be calculated from known weather con-
ditions. It is worth waiting for.—W. K. W.
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g 1ve your radio set

‘mMOrIe power

with one new
Radiotron_

N

Drive a car uphill beyond its power
—and the motor knocks. Drive a .
radio set beyond its power—and the 9
last tube chokes. But change one g
single tube in the set—and you have
the power youneed for greater volume

and finer tone.

The new RCA power tubes add

about fifty per cent greater efficiency

to any radio set. They cost but $2.50,

and need only an inexpensive adapter

and a little extra current. Change the !

tube of the last audio stage to a new ;
power tube, as any dealer will show L
you—and in ten minutes you have a S
new set.

T — RADIOTRON UX-112  RADIOTRON UX-120
UX-112 The new storage battery The new dry battery
$6.50 t power Radiotron UX-112 power Radiotron UX-120

may be used in sets that may be used in sets that
use Radiotron UV-201-A. use Radiotron UV-199,

You would not use any but a mazda lamp

o~ in your lighting circuit. Why use any butan

. RCA Radiotron in your radio set? They are
¢ . i made by the same skilled workers, backed by
‘ BN the same research laboratories. But the Ra-

. . 5 - diotron is far more delicate to make.

\

RADIOTRON
UX-120

£2.50

RADIO CORPORATION OF AMERICA .~ NEW YORK . CHICAGO . SAN FRANCISCO

e ——

RCA%Radlotron

n i o e o &

g%MADE BY THE MAKEP\S OF RADIOLAS

% Tested and approved by Rapio BroapcasT %
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KARAS Parts Are Intended Only for
the Few Who Demand Finest

Quality and W orkmanship

T takes many manufacturers to supply the tre-
mendous demand for condensers and trans-
formers in this vast radio market of ours. If all

home set builders were ready to pay the price which
real quality commands, a big proportion of them
would necessarily be disappointed —the Karas
factory could not begin to take
care of all. Karas parts are de-

P

Buy" is far greater than we first imagined. Our
production has been greatly increased to provide for
the growing numbers who demand Karas parts and
will accept nothing else.

In many places, good dealers who wanted a stock
of Karas products could not be supplied. If you
are still unable to find them in
your local stores, tell your dealer

signed and built for the select few
—you builders who want the ut-
most in quality, in quiet operation,
in appearance. You who take
prideinyour workmanship—whose
sets have that *'professional” ap-
pearance which is the envy of all
your radio friends.

Just as water quickly finds its
level, so did Karas Harmonik
Transformers and Orthometric
Condensers quickly find the ex-
clusive market for which they were
intended.

The most skillful radio set
builders the country over, dis-

:"How Many Jewels?” |

The Question was not asked about
awatch. It wasa Karas Orthometric
Condenser the man held in his hand.
He was an enthusiastic radio man
of Columbus. He had just been
shown a Karas Orthometric Con-

denser for the first time.

that we are now able to take care
of his requirements. Or, if you
wish to get Karas parts in the
quickest possible time, we will be
glad to send them to you direct.

However you buy Karas Har-
monik Transformers or Orthome-
tric Condensers, you do not run
the least risk of their not perform-
ing up to your highest expecta-

He was speaking humorously, no tions. If there is the slightest
doubt. But his reaction was only

that which any admirer of fine work-

manship cannot help but have when

he first sees this masterpiece of radio
instruments.

cause for disappointment during
a thirty days’ test, you are invited
to return the parts to the dealer
from whom you bought them, or
to us if you buy direct. Your

covered Karas Harmonik Trans-
formers soon after they were
placed on the market in 1924, When Karas Ortho-
metric Condensers appeared a year later they were
snapped up far too quickly for our own comfort.
Perhaps it was because they were the first to meet
the demand for a Straight Frequency Line tuning
instrument. More likely it was because of the

All ‘Stage Ratio

: I KARAS ELECTRIC GO,
Wl | cHecaGe 51 LL 8. A,
P " PR

THE KARAS HARMONIK "ALL-STAGE” RATIO AUDIO
FREQUENCY TRANSFORMER

Price $7 each. Shipped direct where dealers cannot supply, cost plus
a few cents postage paid to postman on receipt. Parcel post is prepaid
where payment accompanies order, Our 30-day Money Back Guar.
antee applies, wherever and however purchased.

enviable reputation created the year before by Karas
Harmonik Transformers. Atany rate, it was months
before we could fully supply the insistent, clamorous
demand that came to us from all sides.

We begin to think now that the number of set
builders who want the very ‘‘Best that Money Can

money will be promptly refunded
without question or quibble.

23 plate, .0005 Mfd., $7.00
17 plate, .00037 Mid., 6.75
11 plate, .00025 Mfd., 6.50
5 plate, .0000972 Mfd., 6.50

THE KARAS ORTHOMETRIC (STRAIGHT FREQUENCY
LINE) CONDENSER

Prices and sizes above. Shipped direct where dealers cannot supply.

No money in advance. Pay the postman price plus a few cents post-

age. Or send cash with order and we prepay parcel post. 30-day

Money Back Guarantee.

Karas radio parts are the pride of an organization
that has been making precision electrical apparatus
for more than thirty years. We believe we are
making the finest transformers and condensers
possible to produce and we are glad to back them up
with this, the strongest guarantee we know how to
write.

KARAS ELECTRIC COMPANY
4042 NORTH ROCKWELL ST. CHICAGO

% Tested and approved bv Rapio Broancast %
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“Counterphase Six”

The only new circuit in radio this year

RF

RF

DUAL
RESISTANCE

RF DETECTOR

No.3

\ base-board laycut of the Breme:-Tully ‘‘Counterphase” receiver. The rectangular blocks shown above the tube sockets and between the toroidal coils are the
condensers, by means of which the tubes may be adjusted to the correct oscillating point. Note also the extra midget or trimming condensers, which are a part
of the large tandem tuning condensers

THE NEW BREMER-TULLY PATENTED CIRCUIT

as described in January Radio Broadcast, and as built from Bremer-Tully Kit

Advanced Design

The “Counterphase Six” is primarily a Radio Receiver of
advanced design rather than merely a decorative piece of
turniture housing just another circuit of mediocre parts.
The “Counterphase” represents the engineering talent and
genius of the Bremer-Tully Organization which has built
for itself a national, if not a world-wide, reputation for
quality products and sound sense.

The “Counterphase” is a scientific balancing of synchronized
parts. In the “Counterphase’you will find a set of parts
superior in quality, better in construction, and higher in pro-
duction costs thian any other kit or complete receiver made
to-day, regardless of selling price.

The “Counterphase” developments include a special form of
radio transformer which accomplishes two distinct improve-
ments of great value.

The first is the use of a third radio frequency tube. Most
six tube sets have the sixth tube in the output or audio end
which in our opinion is wrong. Using three stages of radio
frequency secures maximum results without using the long
and cumbersome antenna or unsightly loop,

Simplified Tuning

The second very marked advantage is efficient tuning with but

“PIONEERS OF BETTER TUNING”’

two controls. It is our strong conviction that two controls
are the correct and proper tuning control method.

Bearing in mind the fact that all B-T products are designed
to give first of all permanent satisfaction, has led us to
this conviction.

The Greatest Feature of All

The most general weakness of radio frequency circuits is
violent oscillation, which, if any of the usual means of
stopping such action are employed, will not respond reason-
ably except on certain stations. The patented B-T means
ot controlling this, heretofore characteristic weakness, pro-
vide the means to you of securing maximum efficiency on
both high and low wave lengths.

To the operator, this method of control is simplicity itself.
This sensitivity and volume and control are one. It is pos-
sible to tax on loud speaker by this one control or to reduce
yvour reception to a point where even local stations cannot

be heard.
Distance Getter

Distance getting ability is the measure of any receiver’s effi-
ciency. [he “Counterphase” recognizes no equal in this
respect. It is the most practical, selective, and generally

efficient receiver made.

Bremer -Tully Manufacturing Co.

532 South Canal St.

Chicago, lll.

— T e e

W Tested and approved by Rabpio BrROADCAST W
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' The B-T Parts for the “Counterphase Six”

Hundreds of thousands have read it.
“PIONEERS OF BETTER TUNING”

B-T Tandem Condenser

has all the efficiency and finish of design that character-
izes the “Lifetime” Condenser plus the added advantage
of a dual control from a single dial. A shielding plate,
furthermore, prevents interference between the stators.

Small trimming condensers fastened securely to the
frame provide a close balance between the units. The
effectiveness of this is easily determined by comparing
results with some of the more unique arrangements.

(L.D.—17 (Capacity each unit .00035) 17 plate 9.50)

B-T Torostyle Transformer
for easy wiring

The principle of “toroid” or “closed” field inductances
has been used by telephone engineers for years,

But the adoption of this distinct telephone feature to
radio frequencies is a very real triumph. Every con-
ceivable difficulty confronted the B-T laboratories in
their original work on this elusive subject. So many ob-
stacles were experienced that seemed almost unsur-
mountable. Gradually, these were overcome until a coil
that could measure up to B-T standards was finally
produced. This took, however, over two years of in-
tensive research and unremitting effort.

The B-T Torostyle Transformer reduces local pick-up
to a negligible minimum and inter-magnetic-coupling
and stray feed backs are eliminated.

In three styles, T.A. Antenna Coupler, T.C. Intermedi-
ate, T4 for one stage radio, $4.00 each.

B-T Mikro-Mike Condehser

gives accurate permanent adjustment with uniform
change in capacity over complete range from 4 to 30
M.M.F. The indicator shows relative adjustment.

The Mikro-Mike straight Line Capacity Condenser is
used in the B-T patented circuit or wherever a highly
accurate capacity capable of fine adjustment is needed.

‘Tvpe M.M. Condenser, $0.90.

B-T “Euphonic”
““Pleasing to the Ear”

The Euphonic is a scientifically designed and practical
transformer that is not oversize in iron. But it has
been greatly increased in both the primary and second-
ary by the utilization of the much more expensive ele-
ment than iron-—copper.
Besides being an audio amplification unit of the custo-
mary B-T nierit, the inherent design of the Euphonic
eliminates all possibility of crossed wires (cause of dis-
tortion and howling). This is accomplished with the
Euphonic by ingeniously constructing its legs so that they
are movable. The Euphonic can be built into any cir-
cuit so that its wires will not be crossed.
The legs snap easily into place in either position. This
permits mounting the Euphonic wupwards, above or be-
low the panel.

Type 210 Ratio 2.2 to I..........$5.00

Type 410 Ratio 4.7 to I..... cevai o 55715

This is what they
say:
Chicago.

“November 9th, outside of the
usual run of distant stations the
following were picked up from
Chicago Heights: Miami Beach
New Orleans, New York, Denver.
Springfield, and FOUR DIFFER-
ENT STATINONS IN CALIFDR-

NIA.
C. B. ML

Cincinnati.

“Summarizing tests on Counter-
phase Set I can safely say it has
more wvolume, greater selectivity,
ﬁrmtzr sensitivity and  produces
higher quality of reproduction
than any recetving set I have
ever heard”

A. C. H.

Kansas City.

“The Counterphase is in every
particular by far the most efficient
receiving set that I have owmne
or heard in operation. One stage
of audio 1is quite sufficient for
ample loud speaker reception in
fivre rooms of all class B stations
in the U. S., and many class 4.”

J. E. ML

The B-T
Counterphase Kit

Kit for building “Coun-
terphase” Six, includes two
B-T Type LD-17 Tandem
Condensers, one TA, B-T
Torostyie, three TC Toro-
style Transformers, three
Mikro-Mike  ntutralizing
condensers, one B-T Dual
Resistance, blue prints and
instructions and easy wir-
ing cable. Price ...$38.00
Total cost of parts pur-
chased separately ..$32.45

Kit for building “Coun-
terphase” Five, contains
one B-T Type L-17 Con-
denser, One B-T Type
LD-17 Tandem Condenser,
One TA Torostyle, two
TC Torostyle Transform-
ers, two B-T Mikro-Mike
Condensers, One B-T Dual
Resistance, easy wiring
cable and blue prints and
instructions. Price, $28.50
Total cost of parts pur-
chased separately ..$32.80

X

Write to-day for your copy of ““Better Tuning.”

Bremer-Tully Manufacturing Co.

532 South Canal St.

Chicago, lll.

% Tested and approved by Rapio BROADCAST W
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For the “C@anterphase S’

A Cabinet of

w

Solid
Walnut

Varnished—

Character

Sound

Construction Water-rubbed
Basiing =% Italian
Be auty Chest ltype

A FINE CABINET for a FINE RECEIVER

THE Fritts Super cabinet provides a highly appropriate housing for the  any setting, one that will last indefinitely. Ordinary usage will not
B-T *“Counterphase Six."” The dignity and quality setting that this  affect its stunning appearance.

excellent receiver deserves, is properly supplied in the Fritts Cabinet. Its inherent character of design and craftsmanship warrants the attention

This Cabinet is of sturdy four post construction, Italian Chest type in  of those who understand first quality.

motif, and in SOLID WALNUT. The finish is the best known to A stained baseboard of correct dimensions (231'%” x 10”) for the

quality furniture manufacturers; i.e., varnished and water-rubbed. Counterphase is supplied with each Cabinet, ‘

The Fritts Super cabinet is very attractive and is a beautiful addition to PRICED at $2i.00.
D. H. FRITTS & COQO. *

R-621 Hearst Square Chicago, Il

r 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.

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

(Packed in Individual Containers, with Insulation and Directions)

Crowe Metal Panels and Shields For Sale by Leading Dealers

i 1{;1".‘;’*»:;‘0’": Write for instructive folder, explaining why your re-
| ceiving set should be paneled with a Crowe metal panel.

| CROWE

NAME PLATE & MFG. CO.
CROWE METAL SHIELD T

for B-T Counterphase-Six | the Genuine | 1749 Grace Street CHICAGO

- PR —

% Tested and approv.ed. by RADIO BROADCAST Y
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Be sure to use the right

condenser for the job

F you are building a ‘B’ battery eliminator, be sure

to use the right type of condenser in the filter cir-

cuits. The usual type of ‘“By-Pass’’ condenser is not
designed for the high voltages required.

Dubilier Filter Condensers are especially designed for
use in the filter circuits of “B’’ battery eliminators.
Their working voltage is very conservatively specified.
That is why they give a permanent life of efficient ser-
vice at voltages up to their maximum working ratings.

Remember that, with no load, the D.C. voltage im-
pressed on the condenser in your filter circuit is 1.4
times the secondary terminal voltage of the A.C.
transformer.

Use the right condenser for the job—made by the
pioneer manufacturer of radio condensers.

Jubilier

% Tested and approved by Rapio Broabcast w
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TRADE MARK REG.US, PAT.OFF

AMERTRAN

DE LUXE

AMERTRAN
Types AF-7 and AF-6

AmerTran audiotransformers TypesAF-7 and
AF-6 have been considered for years among
the leaders in audio amplification. These popu-
lar and efficient models may now be purchased
at a considerable saving in cost. Types AF-7
(ratio 3%:1)—AF-6 (ratio 5:1) . . $5.00 each

; Te
AMERTRAN Power Transformer

Type PF45, 65 Va-60 cycles 110 volts
primary, 450—8/4-8/4 secondary

Type PF-45is intended for use on the standard
110 volt, 60 cycle house lighting circuit. It has
three separate well-insulated secondary wind-
mgs. These are enclosed in a strong metal case
provided with mounting feet. The secondary
leads are standard code flexible wires left long
enough to reach the terminals in the average
set without splicing. This transformer is well
suited for supplying AC power for filter cir-
cuits, and is designed with the usual margin of
safety . . . . . . . . . . $15.00each

The New AMERCHOKE
Type 854

Type 854 isa scientifically designed impedance
or choke coil of general utility, designed pri-
marily for use in filter circuits. As an output
impedance for by-passing direct current from
the loudspeaker itis just as efficient and more
economical than an output transformer. When
used with a 1 mfd. (or greater) fixed condenser,
the tone quality equals tbat of the best output
transformer. DC saturation is prevented by
twoadjustable butt jointsin the core. $6.00 each

AUTHORIZED AMERTRAN DEALERS

5 A New Standard of Excellence
in AudioAmplification

HIS new audio transformer has been developed for those who are

satisfied only with the utmost in quality. It possesses an unusually

straight line frequency characteristic extending the range below
the lowest note now being broadcast, and actually shows a gain of about
three octaves below that previously obtained.

¥
> |& . (o :"’5)-— -
o> AMER! AN A2+~ M‘fﬁ)\‘
£Z|q i |- — | peLuxe | 2ze STAGE (M
SO AMER = (pex fruBEl —"
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Zuix 1 ol —R = = =
§§ ,/7/_— AMERTRAN |DELUXE /ST STAGE | (&3 -r'unr;
Q
<ule ]
7] £ .=
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-4 - b
[C] hot o
<1 -~
el L
g [+ J|ocTavEg — IMERICAN [TRANSF Co. 1
Wﬁl{ 7
50 10,0 200 400 800 ISL_IO 32p0 6400

FREQUENCY SCALED IN OCTAVES

The AmerTran De Luxe\s a transformer of moderate size and weight,
enclosed in a strong metal case with mounting holes.at both top and bot-
tom so that it may be inverted, affording simplified connections. While
the AmerTran De Luxe will improve any set, appreciation of its uniform
amplifying qualities can best be realized when operated in conjunction
with straight line frequency loudspeakers, such as the best cone and disc
types, and with a tube in the last stage capable of handling the output.
The AmerTran De Luxe is made in two types, one for the first stage
and one for the second stage, and plainly marked as such. The chief
difference between these two types is that the first stage transformer
has approximately 50% greater primary inductance than the second
stage transformer, thus more nearly corresponding to the operating
impedances of the tubes out of which they work. For this reason it is
advisable to purchase and operate these transformers by the pair!

PRICE, EITHER TYPE, $10.00

Write for descriptive booklet on’AMERTRAN Radio Prodicts

American Transformer Company
178 Emmet Street, Newark, N. J.
“Transformer builders for over twenty-four years”

SOLD ONLY AT

% Tested and approved by Rapio BROADCAST %




RADIO AND THE HAMILTON RICE EXPEDITION TO BRAZIL

The country conquered by men, flying machines, and radio. The large photograph, taken in the expedition's advance airplane piloted by
Walter Hinton, was made by Captain Albert W. Stevens of the United States Army Air Service whose photographs are world renowned.
The expedition proceeded up the Rio Negro 500 miles from Manaos, Brazil. Manaos is 1500 miles from the ocean, and the base of the ex
plorers was set up at Boa Vista. The Rio Negro at the point photographed is about three and a half miles wide and appears a veritable
archipelago of curious shaped islands. The photograph above shows the short wave transmitter and receiver used to maintain communica-
tion with the outside world. The natives, afpter they gained courage enough to wear the phones, showed little surprise at the “‘white man's
magic” when they heard the short wave broadcast signals from KDKA and WGY through the head set
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The Jungleman’s Newspaper

How the Rice Expedition in the Jungle Maintained Communication with the Outside World
—A Triumph of Short Waves and Low Power When Long Waves and Higher Power Failed

OT so many months ago the pub-
lic was thrilled to read in its
morning newspapers an account
relating how radio amateurs all

over this and other countries had estab-
lished two-way communication with the
Rice exploration party, then in South
America. Recelving apparatus only had
been carried on the two previous expedi-
tions, which was used for reception of time
signals, necessary in accurate topographical
surveying, and of press dispatches, which
were, to the members of the expeditions,
what the London Times is to King George’s
subjects. Radio’s capable handling of these
assignments led Dr. A. Hamilton Rice,
vice-president of the American Geographi-
cal Society, when his third expedition
was being organized at New York, to al-
lot 2 more important task to the writer,
who had been radio operator on the pre-
ceding Brazilian ventures.

By JOHN W. SWANSON

Chief Radio Operator of the Expedition

first place, could only carry featherweight
apparatus and an insufficient source of
power supply, while the erection of efficient
antennas would present a big problem.
The interior of South America, experience
had taught, bred static as it did fever, while
venomous insects and rank vegetation were
not the least of their troubles.

How far radio’s performance exceeded
expectations; how ‘it might’’ became *‘it
did,” is a tale which deserves a paragraph
or two in the history of short-wave com-
munication. Called on to bridge one
hundred—two hundred miles of jungle, the
Rice Expedition’s transmitters night after
night, months on end, laughed at the 3000-
odd miles of space between upper Brazil and
the United States. Naked, half-savage In-
dians were the explorers’ neighbors while the
operators whispered into the ears of amateur
radio men over half the civilized world.

To the American amateur is due a large
share of the credit of the success of the
Rice Expedition’s employment of radio
in the Amazon valley. Playing for love
of the game alone, they handled the cards
as if the stakes were gold and mountain
high. Hats off to 2 AG, 2 BR, and 2 cvs, of
New York City, 1 coT of Braintree, Massa-
chusetts, 3 ATE—Baltimore, 8 Es—Akron,
5 sk—Fort Worth, and the others! Radio
is a2 game at which one cannot play a lone
hand and Thomas S. McCaleb, former in-
spector for the Independent Wireless Tele-
graph Company, of New York, was the
writer’s capable assistant and fellow burden
bearer in the tropics.

The expedition’s radio history begins at
New York City where, previous to taking
ship for Para, at the mouth of the Amazon,
$6000 was expended upon a stock of radio
material which ran up and down the list
from binding posts to gener-

Where radio had been
acting the part of a listener,
a masculine part, if you
please, it was to be given a
tongue on the third expe-
dition and, now cast in a
feminine roble, was, if its
abilities were not over-
estimated, to keep the ad-
vance exploration party in
touch with the base party,
and the base party, through
stations of the Brazilian
government, on speaking
terms with the rest of the
world. It must be admitted
that this mission assigned

ators, fifty-watt tubes tobus
bar. Variable condensers
are conspicuous by their ab-
sence on the store shelves of
small Brazilian towns, and
no explorer has yet discov-
ereda jungle palm treelwhich
bears milli-voltmeters.
Once in the jungle there was
continual construction and
destruction of transmitters
and, to some extent, of re-
ceivers.

AMERICAN BROADCASTING
HEARD

NITIAL tests of the radio

by Doctor Rice was regarded
with a certain amount of
doubt and misgivings onthe
part of the radio personnel.
The advance party, in the

From the midst of the jungle.

LISTENING TO KDKA

code station was heard

wGY was another short-wave station heard. When
the short-wave apparatus was first tried out at Manaos, only three stations were
heard. Two of these, curiously enough, were broadcasters, while only a single

apparatus were made at
Manaos, an Amazon town
of sooo inhabitants, goo
miles from the ocean, and
the jumping-off place for
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these who probe the uncharted interior of
the great southern continent. Here the
expedition’s 4oo-watt transmitter was set
up temporarily and put in operation on
200 kc. (1500 meters). With this set the
Para station, 850 miles distant, was ‘‘raised”
without difficulty.

Tests of short-wave receiving equipment
at Manaos did little to bolster the confi-
dence of the radio detachment. Nights of
dial-twisting and ear-straining brought in
but three short-wave stations, two of them
broadcasters. Hearing kbka and woy with
regularity on high frequency was, it is
true, a distinct contribution to the expe-
dition’s entertainment, but reception of a
lone code station—it was 8 xi—was dis-
couraging. The road ahead appeared as
dark to the radio men at this stage as the
native tobacco they were smoking.

Radio work at Manaos was drawing to a
close when a political tidal wave engulfed
the town. Making merry in the Hotel
Grande on July 23, at a gathering to wel-
come others of the party who had just come
up the river to join their fellows, the radio
men were thrust into box seats at a South
American revolution.

Zero hour came without warning. From
the restaurant windows the explorers were
gazing idly, between drinks, at a detach-
ment of olive-skinned soldiers shuffling
down the Broadway of Manaos. Troops in
movement are so frequently encountered in
South America that the military exhibition
awakened no interest until the infantrymen
halted, took interval quickly, and sent a
steel-jacketed shower in the direction of
the governor’s palace. A bullet in motion
is not a desirable neighbor, no matter who
fires it. There is small comfort in the
knowledge that marksmanship is bad when
brick dust begins to fly. There was a
great slamming and barring of doors and
windows within the Hotel Grande restau-
rant, and a scramble for safe places behind
thick walls as the government of Manaos
began to totter.

Soon a panting revolutionary wormed
the news though a crack in the hotel door
that right had triumphed. ‘““Long live the
revolution,” in its equivalent Portuguese,
came between gasps.

Screwing up courage after a time, the
Americans filed out upon Rua 28 do Sep-
tembre to find all quiet. _They stole softly
down dark thoroughfares where the arc
lights had gone on the casualty list. Care-
fully they trod to avoid slipping on the
blood which, they judged from the whole-
sale expenditure of powder, must have
showered the rough pavements. Their
guess was wrong; no blood or dead. Even
the martyred donkey, the usual accom-
paniment to tropical internecine strife, was
not encountered. Thousands of brass
cartridge shells underfoot and the white
flag flying above the governor’s palace
alone lay in the wave of the revolution.
Next morning, commercial Manaos was
doing business at the same old stand.

Rebel rule imposed strict surveillance
upon forcigners, but the upheaval little

RADIO BROADCAST

hampered the expedition’s work, though it
brought an end to radio tests. The inter-
diction of ether communication at Manaos
by the de facto government was followed
by a laughable incident, the humor of
which registered even upon the officials who
called the Americans to account when it
was reported to them that antennas had
been erccted by the explorers on the out-
skirts of the town.

Without much difficulty, official Manaos
was convinced that what had been described
as “radio wires”’ were baited fish lines set to
catch turkey buzzards, the blood of which
was being analyzed by the medical branch
of the party. When the time came to
move upriver, an old stern wheel steamer
transported the party to Vista Allegre, on
the Rio Branco, where the first semi-
permanent camp was established. Ascer-
taining that Vista Allegre was a poor radio
location, the two operators put their equip-
ment aboard a batalao (a barge towed by a
steam launch), and proceeded further up-
stream to Boa Vista, which was to be the
expedition’s base during the time the ad-
vance party was in virgin territory.

During the batalao’s slow ascent of the
river, the radio men slept in filthy quarters,
foggy with mosquitoes. McCaleb went
down with high fever the day of his arrival
at Boa Vista. Two weeks he lay ill at the
small mission, attended by the kindly
padres, a casualty of the never-ending
conflict between man and the insect life of
the Brazilian river country.

The anthem of the Amazon valley is the
whining, petulant song of the mosquito,
chief of a happiness-blighting clan which in-
cludes the pium, a smallish black fly with a
red-hot snout and others whose names
would carry nothing to American readers
but whose blood-sucking operations would
shame even a radio gyp dealer.

Against these barely visible foes the ex-
pedition fought. They were its unwelcome
guests at meals, its bedfellows; many a radio
message sent by LR, the portable station
set up at camps and bivouacs beyond civil-
1zation’s frontier, was dispatched by opera-
tors whose right hand tapped the key and
whosc left repulsed an insect onslaught.

Larger insect enemies included several
species of the ubiquitous ant, whose ac-
quaintance was made at Manaos, and
hornets encountered in the jungle. They
attacked apparatus as well as operators.

Anti-ant measures became a regular part
of radio routine after the short-wave re-
ceiver, opened one day for inspection, was
found to be full of very live radio bugs. A
blow torch, in McCaleb’s hands, did for
the most of them. Those escaping crema-
tion perished under the huge feet of Chico,
native servant of the radio detachment.

Hornets, of a species which build a mud
dwelling, took possession of Lr one day
upriver. The operator found that all crev-
ices in the apparatus had become hornet
home-sites. Their mud huts shorted the
grid and plate terminals of one transmitter
tube and a veritable firework display re-
sulted when the current was turned on.
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ESTABLISHING THE BASE STATION

HILE McCaleb convalesced, the

erection of a station at Boa Vista
went forward, the main trouble encoun-
tered in putting it up being inability to se-
cure timber for masts in a trecless country.
Fourdays’ journey from the camp mast ma-
terial was found, cut and floated. With
the help of natives, most of them Indians,
three masts went up, eighty, seventy-five,
and forty feet high. An antenna for long-
wave work was suspended between the
two highest; a short-wave antenna was
hoisted between the shorter sticks. There
was an elaborate ground system for long-
wave work and a litzendraht cable counter-
poise for the high-frequency set.

There followed six days of calling and lis-
tening while static alone caused the head-
phone diaphragms to vibrate. Two oper-
ators were deep in the dumps, half-sick and
nearly played out when a woman’s voice
floated in on the sixty-meter wave. The
song, ironically enough, was ‘“Happy
Days.” KkpkA’s short-wave set did a
physician’s work at Boa Vista that night.

An American amateur, 4 sA, shattered
the silence with a readable signal the next
night, but failed to respond when called
repeatedly. This was a disheartening
chapter and the events of the next few
days produced more gloom.

McCaleb, sent down the river to join
the expedition proper at Vista Alegre, took
with him the twenty-five-watt transmitter,
hoping to effect communication with the
base station wjs at Boa Vista, as the ex-
pedition moved along. The attempt failed
dismally.

The only silver lining during these days
of discouragement was that another
American amateur was heard, and wsc, an
American coastal station of the Radio Cor-
poration, boomed in. They could not be
made to hear us, however. Then things
brightened for Manaos, called in vain for
days, one morning responded with a snappy
“0. K.” This was a slice of bacon where
a whole side of meat was needed.

The base party having established itself
at Boa Vista, and McCaleb in charge of wjs,
the advance party early in December set
out on the jungle trail, the twenty-five-watt
transmitter, under the wing of the writer,
accompanying it. Communication be-
tween the two parties was established with-
out difficulty after the advance party had
made some progress, and radio stock soared.
Equipment overlooked when the advance
party set out, and needed urgently by the
scientists, was ordered dispatched in pur-
suit from Boa Vista. The portable set was
demonstrating its usefulness.

At this juncture, with things going swim-
mingly, partial failure suddenly loomed
in the radio detachment’s path. Short
waves and the American amateur saved the
day. :

The rock on which the radio plans threa-
tened to wreck was the heavy tube mortal-
ity at wjs. The fifty-watters expired in
such numbers that not enough remained to
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ERECTING W]JS'S MASTS

The wood for which had to be brought from a
point four day’s journey away as no suitable
trees were found at Boa Vista

power the long-wave base transmitter.
The Boa Vista-Manaos link broke and the
expedition’s communication with the out-
side world was disrupted.

Now McCaleb’s short-wave experiments
bore fruit. During the months since the
expedition’s sailing, the great amateur
migration to the 40-80 meter band had
taken place. So, unable to work Manaos
which was, as radio distance 1s measured,
but a step away, wjs began shooting Rice
Expedition traffic almost daily to American
amateurs. First two-way communications
was effected with 2 cvs, New York City.
This success was followed by the trans-
mission of long and important messages to
dozens of other amateurs in the United
States, two in England, one at Buenos
Aires, and to sj, the United Fruit Com-
pany’s efficient station at San Jose, Costa
Rica.

JUNGLE RADIO ADVENTURE

OME of the traffic was destined to Amer-
ican points but

RADIO: THE JUNGLEMAN'S NEWSPAPER

The advance party, with its portable set,
had now penetrated well into the dense
forests it had come to explore and map, its
canoc fleet daily engaging the rapids of the
turbulent stream, which the Indians who
live beside it have appropriately named
““The Poison River.”

In a clumsy, heavy, spoon-billed craft,
more scow than cance, radio made its fight
against the angry river, its guardians being
Weld Arnold, jovial topographer of the ex-
pedition; an Indian boatman of the region;
Antonio, in whose veins ran mixed negro
and Indian blood; and the writer.

There were many rapids up which the
canoes could be pulled by ropes, but some,
more’ waterfalls than rapids, would stop
a salmon’s upstream rush. Encounter-
ing these, the canoe fleet was forced to
portage. This meant heart-breaking labor
under an unrelenting sun. It meant more
than carrying equipment and canoes on the
backs of men to navigable water above the
obstruction, because, inorder that this could
be done, a trail must first be hacked with
machetes through the jungle, which came
down to the river banks. On a day when
the river seemed set to baffle the canoeists,
the party gained, with infinite labor, an
advance of one-half mile. Camp was made
that night within sight of the camp of the
night before.

Beau Brummels of the advance party
fought the river in B. V. D’s and bathing
suits.

From day to day the program varied
little: During daylight a contest with the
river; in late afternoon selection and clear-
ing of a camp site, pitching of fly tents and
preparation of the evening meal, which,
if the hunters had made a kill, might include
a venison steak sweet and juicy enough to
tempt an epicure; at night, work by the
map-makers, the scientists and the radio
man, each with his specialty.

Erection of an antenna was the first
step in establishment of radio stations at
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LR'S POWER SUPPLY
Which consisted of a dynamotor operated by

storage batteries. The batteries, in turn, were

charged by an auto generator belted to an

outboard motor which in turn did canoe duty

at other times. The plates of the two fifty-
watt tubes received 500 volts

the jungle camps. Trees were the masts,
and the vegetation for some distance about
the antenna trees was cleared away to give
the wires breathing space. Obtaining an
efficient ground was no problem; a length of
antenna wire thrown into the river served
well. The receiving antenna was usually a
thirty-foot length of wire, suspended one
foot off the ground. The low antenna re-
duced signal strength materially but re-
duction in static more than compensated
for this loss. In a tropical region, where
every night is a static night, LR thumbed
its nose to atmospherics.

The portable station’s short-wave re-
ceiver, put together in the wilds out of camp
odds-and-ends, including two empty sugar
tins procured from Kwong, the Chinese
cook, was a thing to bring a blush of shame
to the cheek of the radio constructor who
likes to see things shipshape. That its ap-
pearance was not a measure of its sensi-

tiveness was demon-

much of it was ad-
dressed to Manaos.
Consider what this
meant: Manaos was
400 miles from wjs but
could not be reached
direct during the tube
shortage days. A mes-
sage for Manaos went
3000 miles by ether to
the United States, 3000
miles by cable from the
United States to Para,
then by radio, a matter
of nearly 1000 miles, to
Manaos. Costly? No
end. Subject to delays?
Yes, frequently. But
the messages, many of

strated when it picked
up amateur signals
from every radio dis-
trict of the United
States, and from sev-
eral foreign countries.
A simple Armstrong
circuit was used.

The transmitter, de-
signed for 1oo-meter
work, was revamped
upriver after its oper-
ator became convinced
that better results were
obtainable lower down
the scale. Alterations
fitted this set for eighty
and forty meter work.
The lack of a wave-

them of utmost im-
portance to the party,
reached those to whom
they were addressed,
and that was the ob-
ject of the game.

most hospitable.

A CABOCLOS VILLAGE IN THE MIDST OF THE JUNGLE

T'hey are a Portuguese-Indian people, and, after being presented with a few cigarettes, proved
The flying boat, which was piloted by Lieutenant Walter Hinton and used
to survey the country ahead of the expedition, made a forced landing at this point.
walls of the thatched house were covered with pictures cut from various magazines, among
which were some of the 1922 New York—Rio de Janeiro flight.

excited on being informed that Lieutenant Hinton was the pilot on that trip

The natives became wildly

meter at the portable
station was met one
night when the opera-
tor had the good for-
tune to pick up the
standard frequency

The
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signals emitted by wwv, the
Bureau of Standard’s sta-
tion at Washington. Util-
izing the system of har-
monics, a hastily assembled,
but accurate instrument,
was calibrated.

The portable station’s
power supply was a dyna-
motor operated by storage
batteries, which were
charged by an auto genera-
tor belted to an outboard
motor, which in turn did
canoe duty at other times.
The plates of the two fifty-
watt tubes received 500
volts.

—

ward. This was, however,
no insult to the twenty-five-
watt set at LR for, on one
occasion, when the opera-
tor’s curiosity to learn how
the low power equipment
would reach out got the
best of him, he passed with
ease a message direct to
station 4 Do, of M. M. Burns,
at Atlanta, Georgia.

Radio operations during
the final months of the ex-
pedition’sworkinthetropics
followed thelines established
during the period with which
this article deals. On Feb-
ruary 23, 1925, the writer

Both outboard motor and
generator threatened frequently to give up
the ghost but were nursed along to a re-
markable performance by the gas engine
experts of the party who lent a hand to the
radio operator when failure of the power
supply loomed.

Jungle days and nights were crammed
with incidents. Among them there was an
encounter with tucandera ants whose sting,
which carries a long-lived pain, the natives
dread more than that of any other insect.

The operator’s carelessness in lashing one
end of his hammock to a dead tree, which
gave way in the night, made him food for
the tucanderas. Extricating himself in
the darkness from the fallen hammock he
rolled into their nest. He remained there
but a moment—there is a limit to man’s
endurance—but the tucanderas which had
crawled into his clothes emerged from the
ant hill with him. Before all were routed
the radioman’s skin, from head to foot,
burned with the fire to which the wicked
are headed.

More pleasant recollections are those of
the visit to one of the river camps of four
naked Guihibo Indians, shy but not un-
friendly savages of the country traversed
by the explorers. Their call on the white
men, the natives of the party learned from
them, had been made at some difficulty.
It appeared that enemy country lay be-
tween their village and the explorers’ camp,
and the enemy had sought to block their
route. It had been necessary for them to
slay four hostile tribesmen.
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THE EXPEDITION’S RADIO APPARATUS

The upper picture is of the interior of the base
station at Boa Vista. It wasintended that wjs
(the base station) should be employed for
communication with the station at Manaos, a
distance of about four hundred miles, but heavy
tube mortality at Boa Vista brought long-wave
medium power work with Manaos to an end.
Short-wave communication was then established
with amateur stations in the United States,
using low power and smaller tubes, the supply
of the latter being plentiful. Messages for
Manaos reached their destination by a round-
about route, often going to New York first.
The advance party’s short-wave station, LR,
provided the connecting link with wjs. The
second picture shows LR’s ‘“shack” at one of
the camps. Below: Natives listening to code
signals on the short-wave receiver

returned to Boa Vista by
means of an aeroplane used mainly in map-
ping from the air. His leave from the De-
partment of Commerce expired, so he came
back to the States. McCaleb took over the
portable station and capably handled his
task until early summer, when the ex-
plorers came home.

There were times when, unsuccessful in
“raising” wJs on eighty meters, a shift to
the forty-meter wave brought immediate
results. Even after nights when signals
carried poorly, when static was terrific,
there was a short period just following sun-
rise when the world could be heard. Some-
times this fruitful interval lasted two hours;
often not longer than fifteen minutes.

The amount of power used in transmission
appeared not to be a factor of much import-
ance. Many of the amateurs heard in the
forest were using sets with as little as ten
watts of power. McCaleb reported that
he was often warned that LR was about to
call, by a clearly audible sound which could
only have been occasioned by a minute
amount of radio frequency energy leaking
into the antenna when the tubes were
lighted but when the key contact points
were not actually meeting.

Elevation above sea level was important,
the ease with which traffic could be handled
apparently varying almost directly with the
elevation. During early evening the short
waves gave poor results. 1t was a rare
night when much work could be done be-
fore 9 o’clock.

On the whole, while trans-

Arrows, as long as spears, Al '-'l!"
were their main weapons; a
dugout canoc their means

of getting about.

There were few nights
spent in camp when traffic
was not exchanged between
wjs and Ltr and scarcely a
night when signals from
American amateur stations
were not heard on the crude
short-wave receiver. Due to
the necessity of conscrving
power, the portable station’s
messages destined tothe out-
side world were habitually
shot to the base station,
which relayed them north-
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mission on high frequencies
proved to a certain extent
freaky, communication was
established over such long
distances, with so little
power that the conclusion
seems unescapable that
short waves will come to be
used extensively in long
range work. We have not
yet solved many of the
mysteries of their propaga-
tion but we have opened the
gate wide ecnough to enable
us to see that there is much
inside the field we hardly
realized, until recently, was

ours to explore and to use.
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THE MARCH OF RAD]O

2 Past President, Institute of Radio Engineers
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What Happened at the Fourth National Radio Conference

HE radio industry is to be con-

gratulated upon the outcome of

the deliberations of the 1925 Radio

Conference, and this seems to be
the burden of the average editorial com-
ment throughout the country. The spirit
in which the various questions were ap-
proached and the remarkable display of rea-
sonableness on the part of the many con-
ferees augurs well for the healthy develop-
ment of our industry.

The radio industry can well get along
with no governmental interference or help
—that was the keynote of Secretary
Hoover’s opening address and that was the
natural conclusion to be reached from thé
deliberations of the conference. Many
people are too ready to ask the government
to regulate something or other, somehow or
other, so that it is remarkable that no action
was taken along this line.

To legislate away the regenerative re-
celver, to subject the advertising question
to federal legislation, to pass laws closing
down the super-power stations, even before
they had started; many such questions were
in the air waiting to be settled by govern-
ment action of some kind and yet the confer-
ence actually put through nosuch resolution.

The one action of the conference which

The photograph above shows the towers of the beam sta-
tion at Dorchester, England, which will communicate with
New York.

stands out more than any other was the
stand taken on the number of broad-
casting stations. The opinion of the
conferees was almost unanimous in favor
of positively limiting the number of li-
censes issued. We have advocated the
limitation of the number of stations for
a long time and certainly it is gratify-
ing to hear the voice of the conference
so unanimous in settling this question.
The conference recommended that the
number of stations is not to be increased,
but is actually to be diminished. No new
licenses are to be issued and those licenses
which become forfeited because of disuse
are not to be reissued to another station un-
less there is a demand from the public.
The pleasing thing about this action is
that the question was settled with the
purpose of satisfying the radio listener
instead of the station owner. The public
is surely to be congratulated upon this
stand taken by the conference. It all
simply means that the radio listener’s in-
terests are to be paramount in guiding
the future licensing of stations and matters
of similar import.

“It is a piece of hard luck,”” remarks one
commentator, ‘“for the would-be station
owner who has his station built and paid
for, to be told that no license 1s available
and his investment is valueless.” How-

ever, unless the broadcast listeners in his
neighborhood show unmistakably their
desire for the new station it should remain
silent. No one has a right to intrude into
ether channels where he is not wanted and
those who know whether he is wanted or
not are the neighboring listeners.

Codoperation between various branches
of the radio industry, no governmental
regulation or censorship, settlement of in-
terference troubles entirely in the interests
of the broadcast listener—these three
features stand out as real accomplishments
of the Fourth National Radio Conference
so well directed by Secretary Hoover.

A Praiseworthy Bit of Radio Re-
search

N NOVEMBER, 1925, a most remark-
I able paper was presented to the Insti-

tute of Radio Engineers by a group of
three researchers of the American Tele-
phone and Telegraph Company, Messrs.
Bown, Martin, and Potter. To those of
us who look upon radio primarily as a
branch of electrical engineering rather than
simply a scheme of communication, the
paper seemed to be the best which has been
presented in years. Of all the divisions of
engineering, electrical is the most accurate
and scientific. Of the branches of elec-
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RADIO ON

MOVING TRAINS

Passenger trains of the Canadian National Railways making the transcontinental run are all equipped

with broadcast receivers.
successful.

The installation of a receiver to give regular service has been entirely
On one trip of the “Quebec,”” the following stations were logged by operator N. Bonne-

ville, who is seen in the view here: wBz, KDKA, WFI, WGBS, WOR, WEAF, CKAC, WGR, WGN, W] AS, WCAE,
CNRO, WTAM, WAAF, wGy, and wcX

trical engineering, that dealing with radio
phenomena contains the most intricate and
interesting problems. To the student who
has a keen imagination, a rcasonable grasp
of mathematical relations, and an intense
desire to penetrate into the unknown, there
is today probably no more attractive field
than that in which Bown, Martin, and
Potter have been working for the past two
years and about which they reported in
their recent paper.

There are three general subdivisions in
radio engineering which offer opportunities
to the experimenter. The receiving set is
being made the subject of intensive study
by thousands of keen experimenters. The
cost of suitable laboratory facilities is com-
paratively little and the reward for a worth
while discovery is ample and somctimes
fabulous. The transmitter can be made
the subject of development work by com-
paratively few. Expensive apparatus is
required and only a small group of engincers
of the large companies can possibly work
on the improvement of transmitters.

There is another field of radio investi-
gation, however, which apparently offers
no financial return for successful endeavor,
that is the question as to how radio cnergy
is actually carried from the transmitter to
the receiver. Even a complete answer to
this question may bring with it no material
reward of any kind. One says “may’’ be-
cause therc have been several cases in the
past in which an apparently useless scienti-
fic rescarch has yiclded tremendous finan-
cial returns tothose whodeveloped the idea.
We think of the work of Richardson and

other “pure scientists’’ who studied the
evaporation of electricity from metal,
working simply to discovering the truth,
then we consider the profits of the Radio
Corporation of America last year on tubes,
which utilized the result which these scienti-
fic workers gave to the world for nothing.

The question of how radio waves are
transmitted can be tackled only by the
best trained engineers we have today.
Not only must they be able experimenters,
but to make any reasonable progress based
on the interpretation of their results, they
must be conversant with many allied
branches of science. The electro-magnetic
theory of light (the bugaboo of many a
student of college science), must be thor-
oughly understood and the laws of reflection
and refraction of such waves be sufficiently
familiar that their occurrence is at once
recognized.

In the experiments reported to the
1. R. E., the engineers used many thous-
ands of dollars worth of the most modern
electrical apparatus; the experiments were
such that only one or two of the most pros-
perous companies could afford to finance
them. The American Telephone and Tele-
graph Company really felt the need to in-
vestigate the question because of the very
poor quality of WEAF’s signals throughout
Westchester County, only a short distance
from the transmitter. Not only was the
signal unexpectedly weak but the quality
also was poor. So began a most exhaustive
study to discover just what happened to
wEAF’s radio waves as they traveled the
fifty or more miles up long Island Sound.
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These experiments showed conclusively
that the signal received in these defective
localities is produced by waves arising from
two directions. One wave comes along the
ground and is greatly weakened as it travels
through New York’s forest of steel sky-
scrapers. The other goes apparently up
in the air and is rcflected after going up
perhaps one hundred miles and comes down
again to combine with the other wave which
has arrived via earth. These two waves
add their effects to give the actual signal
and, unfortunately for the dwellers in these
districts, the combined wave frequently
looks entirely different from the wave
which started out from the transmitting
station. The length of the extra path con-
tinually varies with atmospheric conditions
and thus the amount of interference of the
two waves with each other continually
changes. The result of this interference is
to make the signals so badly distorted as
to be sometimes unrecognizable. A photo-
graph of the signal current received close to
wEAF, and another photograph of the signal
current received in Westchester County,
only a few miles away, are so different that
one cannot be identified with the other.

An explanation of the extraordinary dis-
tortion which this radio current suffers,
which Bown and his co-workers offer us,
does but little at present to make the
transmission better. Their work did show,
however, that certain improvements are
possible at the transmitting station which
will make the distortion somewhat more
constant that 1t iIs at present, but that
won't help the broadcast listener very much.
It appears to be a fact that certain dis-
tricts will get bad transmission from cer-
tain stations and there is at present no ap-
parent remedy for it.

Radio Control for Railroads

T HAS been recently announced that
I radio was doing much to accomplish

automatic train control, which the Inter-
state Commerce Commission has ordered
installed on all of the principal railroads.
The scheme required by the Commission
must automatically apply the brakes of a
train which runs into a danger zone so that
even if the engineer ignores the danger
signals set against him, his train will be
stopped before a wreck occurs.

Among the schemes which give promise of
success is that which uses the two rails to
carry high frequency currents. These cur-
rents, acting on a coil carried on a locomo-
tive, will applyv brakes, shut off steam, or
whatever other operation is necessary.
Tuned circuits are used on the locomotive so
that different operations are carried out on
the locomotive according to the frequency
of the current in the track.

To be economically successful, it should
not be necessary to feed the high frequency
energy into the tracks at too many points,
preferably only at one point in each block.
But very high frequency currents will not
travel far along the railroad tracks, for they
waste away too rapidly. The radio
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engineer trying to use this scheme must em-
ploy frequencies very low compared to
those in which the listener is ordinarily
interested. About 20,000 cycles (15,000
eters) is as high as is generally useful in
the continuous train control scheme. The
amount of power radiated from the tracks
with such current is practically negligible.
The tracks are really acting as the two wires
of a power transmission line and there is no
real radiation of power in the scheme at all.
This “radio’’ system would probably oper-
ate as well or even better if there was no
radiation, so that the scheme can scarcely
be hailed as an application of radio. The
frequencies useful are those used by the
telephone engineer in carrier telephony,
they are so low that even if there was ap-
preciable radiation, no broadcast receiver,
as used by the average listener, could possi-
bly pick it up.

Detroit Has a Good Radio
Supervisor

HEN the recent radio conference
Wconvened there appeared on the

scene a real radio inspector prop-
erly equipped to do his job. Probably
the most pressing duty of the government
radio inspector today is to locate sources
of interference and to do this with any de-
gree of ease requires a portable receiving
set. Supervisor S. W. Edwards, of the
Detroit district saw the need some time ago
and by shrewd application of the meagre
funds furnished to the inspection service
was able to buy and equip a portable radio
laboratory. An enclosed truck was fitted
up with all kinds of receivers, frequency
measurers, and the like, so that wherever
the truck may be, measurements of fre-
quency, direction from which interfering

DOCTOR MILLIKAN'S NEW RAY

signals are coming, and so forth, can be
readily made.

When complaint of interference comes
into his office, Supervisor Edwards at once
dispatches his portable laboratory to the
scene and by direction finding apparatus,
wavemeters, etc., locates the source of the
trouble. He reports that in no case so far
investigated has he failed to locate the
source of interference.

Is the Loop or Antenna Receiver
More Popular?

RECENT bit of propaganda by one
of the manufacturers of loop sets,

states that fifty-three per cent. of
the public prefer loop sets to those operated
from an antenna. Just where these figures
came from is not stated but we were sur-
prised at the conservative claims of this
loop-set manufacturer, Why not say one
hundred per cent. of us prefer loop sets—
it would not be contradicted provided the
qualifying clause were added “other things
being equal.”

Naturally people prefer loop sets. They
don’t have to bother with outdoor antennas
coming down in a country snowstorm or
with the obdurate city janitor when trying
to put one up. Further the loop has di-
rectional qualities (except in some steel
buildings) and this offers
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loop as with an ordinary antenna. Tubes
cost money to buy and maintain. Further-

more tubes themselves give noise due to
electrical irregularities in their behavior
and when excessive amplification is used
in a multi-tube set, these noises become
quite apparent and sound much like static.
Sets having eight or more tubes at times
give a lot of noise even if the input circuit is
shorted so that no static can get in. Until
very quiet tubes are available at low cost
the loop set actually works against quite a
handicap when comparedtothe antenna set.

A New Short Wave Ray Is Dis-
covered

T A recent meeting of the National
A Academy of Sciences, Dr. R. A.
Millikan of the California Institute of
Technology reported the discovery of some
new rays of the greatest power. Doctor
Millikan’s name should be known to all
radio enthusiasts because of his wonderful
work in measuring the size and charge of
the electron, the thing that evaporates from
the filament of the vacuum tube and makes
its operation possible. And when Doctor
Millikan’s announces a new ray the public
may rest assured that he has one. Such
an announcement is not to be confused with
that of such exploiters as Grindell-

the possibility of cutting
out undesired stations.
Why then don’t we all
use loops? Because we
can say in general that
a set requires between
one and two extra stages
of radio frequency am-
plification to give as
strong a signal with a

A RADIO TRAIN CONTROL SYSTEM

Developed by Thomas Clark of Detroit who, in the early days of wireless telegraphy headed a “wireless” company of hisown. The control system is really
not wireless but rather, ““wired wireless,”” for high frequency currents are sent along the rails and used through the proper combination of apparatus to

control danger signals in the engine cab and valves which will stop the locomotive.

The view at the lower left shows a close-up of the valves which

are worked by this “radio current” to stop the engine when desired. Above is shown the control device applied to the drive wheel of the locomotive.
The smaller view shows a typical locomotive on the Pere Marquette Railroad which is experimenting with the system
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Matthews, who gave to his fellow English-
men the bad attack of ague some time ago
when he announced his ““death ray ”which
was to be sold to the French if his country
wouldn’t pay his price. This death ray,
it will be remembered, was never proved to
be at all valuable or effective.

Millikan has already received the Nobel
prize for his scientific researches which
marks at once any announcement he makes
with the stamp of reliability. The new
rays are of the nature of X-rays, he says,
but perhaps one thousand times as power-
ful. They are discovered only at great
height; he sent his measuring instruments
up in balloons and only at ten miles height
were the new rays found with intensity
great enough to be recorded.

These rays fall in with the tendency of the
times, by the way. The radio engineer
every day hears of the increasing reliability
of short .waves. The shortest waves of
radiation which the scientist has known
until now are the X- or Roentgen rays.
These new rays, christened Millikan Rays
by the discoverers’ fellow scientists, have
a wavelength only one thousandth that
of X-rays. Whether we shall ever be able
to produce them on earth or use them after
they are produced, is problematical, but the
probable answer to the question is “Yes.”

The Ethics of Radio Advertising

URELY when a novice looks over the
S radio advertisements with the idea of
purchasing a receiving set, he must be
greatly confused and misled as to what the
different sets will do. Most extravagant
claims are made for radio apparatus of any
kind and price. Everything is the very
best and when one adviser hits upon some

n-",;
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Lnurtcsy New Yotk Evening IWorld
“HOW IS YOUR RADIO RECEPTION HERE?”
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extravagant word with which to brand his
goods all of its synonyms are sure to ap-
pear in the next issue of the periodical.
Now, no matter what the manufacturer
may say, we cannot believe that a forty
dollar set is as sensitive, selective and as
good in quality of reproduction as the
hundred and fifty dollar set—yet the ad-
vertisements all say so.

Mr. E. H. Jewett, recently commented on
the situation in the following way.

It (the radio advertising competition) has
reached the stage where it is practically inter-
changeable, really almost cancellable. The
race in superlative claims is so intense that most
advertisements almost duplicate one another.
One could interchange the corporate names and
hardly destroy the purpose of the advertise-
ment. o
The majority of radio manufacturers are much
concerned about the good name of their industry.
It is essential to their purposes that when Mr.
Ultimate Consumer shoves his money across the
counter he gets value received. So the old
admonition about letting the buyer beware is
very apropos nowadays. Every radio purchase
deserves personal investigation. Personal in-
quiry is the best checkup on too effusive ad-
vertising.

The Month In Radio

of our most promising radio engi-
neers. Returning from the Fourth
Radio Conference, G. Y. Allen, technical
assistant to the manager of the radio de-
partment of the Westinghouse Company,
was killed in a train wreck near New Bruns-
wick on November twelfth. He was a
graduate of Stevens
Institute, a member
of several technical
societies and was
highly appraised by
his company. ‘‘Mr.
Allen’s death means a
great loss to the West-
inghouse Company,”
said E. B. Mallory, his
superior in the West-
inghouse organiza-
tion. “Brilliant as an
engineer, indetiga-
ble as a worker, and
of charming person-
ality, it will be impos-
sible to replace him.”
Dr. H. W. Nichols,
research engincer of
the Bell Telephone
[.aboratories, died at
his home rccently
after a brief illness.
After getting his
Ph.D. degree at the
University of Chi-
cago, Dr. Nichols
joined the research
staff of the Bell
Laboratory and was

EST month saw the passing of two
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CAPTAIN E. P. ECKERSLEY
London

Chief Engineer, British Broadcasting Com-
pany; in a statement especially written for
Rap10 BrROADCAST

“Based on our previous experience, the In-
ternational Radio Broadcast Tesls in January,
1926, should mark a distinct advance. It
should be possible to secure with the assisl-
ance of the International Bureau de Radio-
phonie, more definite and accurate data on
the programs of the broadcast slations on our
side of the water than ever before. It is espe-
cially important to communicale to all listeners
to the programs in these tests that there is five
bours’ difference in time, for example,
between New York and London. The
tests will start Sunday, January 24 at 10
P. M., Eastern Standard, or New York Time:
that will be 3 AM. Monday, January 25th,
London time. The stations on our side of
the water will begin their test programs at 4
A. M. London time, or 11 . M. the night be-
fore, New York time. Our European sche-
dule of transmissions is being settled at a
conference in Brussels. We believe radio
imtelligently developed in the public interest
is destined to become a polenl auxiliary to
international codperation in bringing closer
together broadcast listeners and wireless en-
thusiasts all over the world. Radio should
perform invaluable work in establishing com-
mon poinls of interest and in consolidating
conscious world citizenship withouwt which
there can be no assurance of permanent peace
between nations.

largely responsible for the radiophone devel-
opment carried on in this laboratory during
the past few years. He was a member of
several scientific societies, on the Board of
Direction of the Institute of Radio Engineers
and had been nominated for President of
the Institute at the time of his death.

HE Western Union Telegraph Com-

pany is not suffering much from the
air mail and radio competition, as had been
predicted; radio, the air mail, and the tele-
phone, it has been claimed, constitute a
rcal menace to the telegraph companies,
but Newcomb Carleton, President of the
Western Union, says they are allies of the
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telegraph rather than competitors. The
business of his company was three times as
great last year as in 1914 and the profits
have so increased that a three million
dollar salary increase is to be granted to the
employees and a fifty per cent. stock divi-
dend probably declared.

IN A previous paragraph we spoke of the
effusiveness of the radio advertiser and
how slightly his claims are influenced by
the truth. A recent advertisement of the
Radio Corporation of America, under the
attractive caption “How important is
vacuum?”’ claimed for its engineers that
they have succeeded in reaching a vacuum
““ten million times greater than the vacuum
of the high exhaust incandescent lamp”’;
the rest of the copy suggests that all of the
R C A triodes are thus exhausted.

We think that Thomas F. Logan, Inc.,
the advertising agency concerned, will find
upon inquiry that the engineers, capable as
they may be, have succeeded in doing
no such thing. The vacuum claimed is
nearly a thousand times as great as the re-
search men have succeeded in attaining un-
less some remarkable discovery, not yet
disclosed, has been recently accomplished.

BRITISH mail plane recently en route

from Croyden to Paris encountered
trouble, and anticipating a forced landing,
called to both English and French stations
for its bearings. These were promptly
given and so the plane located itself. It
had to come down on the water but was
able to send its location with sufficient
accuracy that after a few hours floating on
the Channel it was picked up by one of
the searching vessels. This is in contrast
to the radio service the PN-g No. 1 secured
from its own equipment and the destroy-
ers placed in the Pacific to help guide it.

HE Amsco Products, Inc. was recently
sued by the Westinghouse Company
and R C A for putting out sets which, it was
claimed, infringed the regenerative patent.

WHAT PEOPLE SAY ABOUT RADIO

The set was supposed to be neutralized, but,
as the neutralizing condensers were ad-
justable, and instructions were given as to
how the set might be made to regenerate,
the judge decided that infringement had
been accomplished and found for the plain-
tiffs. A special master has been appointed
to assess damages.

DURING a recent talk in England, Sena-
tor Marconi stated that he and his
engineers have not only found it possible
to communicate with Argentina, from Eng-
land, with only one-fifth of a kilowatt of
power at 20,000 kilocycles (15 meters),
but that he had actually found the com-
munication more reliable in the daytime
than in the night time. This is an entirely
unexpected result as night time transmission
has always heretofore established the long
distance records.
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A. H. MORSE (in Radio: Beam and Broadcast,

published by D. Van Nostrand Company):
“Unquestionably there is much that Britain
and America may learn from each other in the
matter of broadcasting, and it is certain that it
would be an advantage if announcers in North
America were required to satisfy a central author-
ity as to the purity and standard quality of
their diction, as they do in Britain. This done,
there would soon be no point in the announce-
ment of the facetious German shopkeeper,
‘ English spoken, American understood,” and the
New York Eastsider might learn to articulate an
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M AJ. HERBERT H. FROST (Chicago;
president of the Radio Manufacturers

Association): ““Listeners in America will never
be called upon to pay a tax of any kind to support
broadcasting, as is the case in some European
countries. This will never happen in the United
States for the reason that there are enough broad-
casting stations owned and operated by the radio
manufacturers to reach every part of the coun-
try. The manufacturer

will, if necessary, pay for
broadcasting, for his busi-
ness depends on it.”

EN. J. G. HARBORD
(New York; president

of the Radio Corporation
of America): ““Broadcasting
in South America is at pres-
ent chiefly confined to the
few large cities. Buenos
Aires boasts of four stations.
There are two stations in Rio
de Janeiro, two in Sao Paulo,
while smaller stations oper-
ate occasionally, one in Bahia
and one in Pernambuco.
In Chile there are two sta-
tions operating at Santiago.
These stations, while per-

©Henry Miller News Pictures, Inc.
JOHN OCHACKI, JR. AND GEORGE SEEBER
Chief and Assistant Radio operators of the Clyde liner Lenape
which caught fire off the Delaware Capes recently and was burned
Only one life was lost and passengers and
crew numbering 367 were rescued

to the water’s edge.

haps not as powerful and
well-organized as those of
the United States, give a
very fair degree of service
in each instance though for
the most part, the sched-
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CHARLES GRAY SHAW
New York

Professor of Philosophy, New York Uni-
versity, in an address ‘“The Philosophy
of Radio,”’ through station wjz

“Our interest in radio i's as greal a myslery
as radio itsclf.  There is no real reason why
we should listen to sounds which come to us
from afar, but we bave our radio sets by the
million and tune-in on anything. We listen-
in without regard to the character of what is
being broadcast. It may be an inferior soloist
or a cheap minstrel singer, a bedtime story, or
a college professor. If these arlisls were to
bire balls they would perform before empty
bouses. But radio somchow wmakes 1t all
different.

“How we love to listen-in. A pious old
lady was found sitting enchanted listening
to the report of a prizefight, round by round.
A profane gambler boasted that on the previous
Sunday he bad caught a dandy prayer.
These tndrviduals would not have taken prige-
Jfight and prayer in any way but the uncanny
one of radio. How shall we explain this

mad inlerest in the “‘air’?

ules are well interspersed with phonographic
music. In Buenos Aires excellent broadcasting
is given the people during the operatic season
when the opera is broadcast direct from the
Teatro Colon.

*“1t is interesting to compare the ‘radio cover-
age’ in the countries, Argentine, Brazil, and
Chile, with that of the United States. Here one
station serves an area of roughly 6000 square
miles, while in South America one station serves
more than 300,000 square miles. From these
figures, it is obvious that the South American
broadcasting service is wholly inadequate, even
in view of the fact that large sections are not ex-
tensively populated.”

BENNO MOISEIWITSCH (London; follow-

ing his recent recital from 2 Lo); “Alone in
my room, sitting at the piano without coat,
collar, or tie, with nothing whatever to distract
my thoughts, I believe 1 can play better than
on the platform. It was the same in the broad-
casting studio. 1 found when | arrived there
that a number of people were in the room, but,
at my request, they were asked to leave. Then
1 took off my collar, tie and waistcoat and
abandoned myself to my task.

“1 was completely happy. There was no one
near me save the operator, and the thought that,
in my own way, | was entertaining an unseen
audience of, perhaps millions, supplied me with
all the inspiration | needed.

“1t is a remarkable experience.”




ECENT con-
ditionsin ra-
dio broad-
casting have

resulted in new re-
quirements for the de-
sign and construction

of receiving equip-
ment. The new fre-
quency allocation of
transmitting stations,
and their increased
numbers, have created
the need for receiving
systems capable of
yielding a very high
degree of selectivity.
It is probable that the
necessity will never be
less.

Further refinements
in mechanical detail

and physical appear- *“ L e

ance of receivers have
also made imperative
the most compact
internal construction.
The radio set builder,
confronted with the
problem of selecting
suitable elements for a
receiverto meet the
above requirements,
has encountered many
difficulties. Parts
available for purchase
have not been designed
to overcome the handi-
caps to reception
brought into being by these new conditions.

Radio inductances for commercial broad-
cast work have undergone only slight im-
provements in recent years and the purpose
of this paper is to point out the need for
advancement in this specialized field and to
relate some developments which are
thought to be new.

A tuned radio frequency transformer, or
“coll” as it is often referred to, is recog-
nized as being of great importance in any
recciving system. Let us consider some
of the characteristics of a radio
coil which play an important
role in the proper functioning of

Design of Radio Inductances

Why the Conventional Inductances Do Not Meet
the Electric and Mechanical Ideal—How an Electri-
cally and Mechanically Desirable Shielded Inductance
Was Designed and a Suggestion of Its Possibilities

By W. W. HARPER

efficient, should have as much inductance
per unit of resistance as possible. There
are certain limitations to the magnitude
of this ratio, but it is reasonable to say that
a radio coil for broadcast reception should
be designed so as to permit an inductance
of 25 or more microhenries per ohm.

NECESSITY OF FIELDLESS CHARACTERISTICS

HE need for efficient coils has been rec-
ognized for many years, but it is only
recently that \Qhave been forced to con-

RELATIVE MERIT OF RADIO COILS
EXPRESSED IN MICROHENRIES FER OHM

sider carefully other
factors.

It is known quite
well throughout the
radio industry that or-
dinary coils within a
receiver may act as
miniature antennas.
Some of us have even
disconnected the an-
tenna and ground and
used the coils them-
selves in this capacity
in order to demon-
strate the so-called
merit of the receiver.
If we had sufficient
influence upon radio
wave energy so that
we could make it be-
have and enter the
. first coil only of a re-
. ceiving system, then
such a demonstration
as mentioned would
have a real value. |t
happens, however, that
in a very unavoidable
manner the radio
energy impresses itself
with tremendous speed
upon all the coils in
the receiver. Some of
these coils may be in
circuits which tune
sharply, while others
may be in circuits which
are intentionally or un-
intentionally very
broad in their tuning. At any rate, under
conditions such as described, the receiver
will appear to be just as broad as the broad-
est circuit. A non-regenerative detector in-
put circuit in the ordinary tuned radio fre-
quency amplifier system is an example of a
broad circuit. 1t is possible, in many cases,
to have other circuits equally broad, how-
ever.

So we see why it is necessary to design a
coil which will not function as a ““collector”
or antenna. The logical solution of the

problem seemingly resolves itself
into a matter of confining the
magnetic and electric fields of

a receiving system in which it is

used. ® Space Wound
0 0 Solenoids
The efficiency of the coil has a o S
very direct and significant bear- )
ing upon the receiving results P ——
obtainable. It has been stated ® Cos

many times that a coil should be
designed so as to permit sharp
tuning inherently; that is, its
resistance to the frequencies for

TYPE OF COIL

Coils

® Good Toroidal Wound

® Poor Bank Wound
Coils

Coils with Fancy

the coil. It is through these
agents that this “pick-up” ac-
tion occurs. The effect of un-
confined fields is also detrimen-
tal from other standpoints.
Very compact construction of
receivers many times necessitates
the placing of other instruments
in close proximity to the coil.
Penetration of these bodies by
electrical fields of the coil is usu-
allv accompanied by resistance

SR et ones
which 1t 1s mtgnded should_be P"“‘""“m!m e
as low as possible. Reduction Toroidals : ; . . - . .
o o S . 5
in coil resistance 1s the funda- B EumERE s
mental design problem where

FIG. 1

sclectivity is wanted.

Various engineering texts have
defined coil cfficiency in terms
of the ratio of inductance to
resistance. A coil, to be highly

One of the requisites of a good coil is that it have a large value of inductance
per ohm. From this chart, showing graphically the results of tests
conducted by Mr. Harper, it will be seen that some types of coil have
distinct advantages in this respect over others.

to answer the question, *“ What is a good coil?”

This chart should help

35 40 . o o o 0
increases within the coil. This

is equivalent to sayingthat these
adjacent objects have caused en-
ergy to be absorbed from the coil.
This disadvantage will be elim-
inated if effective confinement
of the coil fields is attained.
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Inter-stage coupling phenomena has also
been a drawback with the old type coils
when attempts were made to construct re-
ceivers of small size. Effects of this kind
also have their source in the electrical fields
surrounding the coils.

The mechanical characteristics are also
worthy of consideration. They should be
of such nature that the inductance, re-
sistance, and other electrical characteris-
tics will be invariable whatever the minor
mechanical stresses the coil is subjected to.
This feature is doubly important in tandem
control receivers where it is almost imper-
ative to match successive coils so as to get
identical characteristics in each circuit.
The usual method of coil building where
the insulation on the wire is relied upon for
spacing of turns, is an example of construc-
tional methods which must be discarded.
Variations in the thickness of insulation
produces similar variations in pitch of
winding. This results in unfortunate vari-
ations in inductance and other electrical
properties.

STANDARDS OF COIL DESIGN
IT SEEMS possible from the foregoing

generalized considerations to set down
definitely certain axioms of efficient radio
receiving coil design. These may be stated
as follows:

(1) Low resistance over the broadcast
frequency spectrum combined with as high a
value of inductance as is permissible under the
circuit conditions.

(2) Effective confinement of the electro-
magnetic field.

(3) Effective confinement of the electrostatic
field.

(4) Consistent
characteristics.

(5) Small physical dimensions so as to permit
compact construction. (Points 3 and 4 also
assist in this cofmection, for with the coil fields
confined it is obvious that they may be mounted
in closer proximity without harmful coupling.)

mechanical and electrical

The first consideration is that of coil
efficiency in terms of low resistance com-
bined with maximum inductance. It is
necessary to select the most desirable type
of coil in this respect before any attempts
at solution of the remaining factors are

COMPARATIVE MAGNITUDE OF COIL LOSSES
DETERMINATIONS BASED ON SMALL SOLENOID COILS

Expressed in terms of Percentage increase in Total
Coil Joss Averaged over Broadcast Spectru

DESIGN OF RADIO

(b . Spacing

FIG. 3

The separation afforded between turns of a coil
by silk insulation is apparently uniform, but when
examined under a magnifying glass, its irregular-
ities manifest themselves. In comparison, note
the uniformity of spacing when a coil is wound
by the aid of a machine which places each turn
in position correctly. Uniformity of spacing
of turns insures accurate calibration of coils on
a quantity basis. Furthermore, by eliminating
the silk or cotton insulation from the wires and

employing a grooved cylinder, there is not the -

possibility of adding to the total of losses due to
hygroscopic effects

made. Satisfactory results in any receiving
system may only be anticipated when this
requirement of maximum inductance per
unit of resistance is reached.

In Fig. 1 is shown a statistical chart
compiled from numerous tests conducted
on various types of coils commercially
available. The reader should not in-
correctly interpret the significance of this
data. It is well known that solenoid type
coils can be so constructed that they offer
greater values of microhenries per ohm
than given on this chart. The same ap-
plies to all the types mentioned. The im-
pressive point relative to the chart in
question resides in the fact that the figures
given are the results of averages made on
measured observations of the characteris-
tics of coils picked at random from the
commercial market. The outstanding
merit of the solenoid type coil is clearly ap-
parent. This data in combination with
other published works by various investi-

‘gators seems to indicate emphatically the

superiority of the solenoid inductance.
The fulfillment of the first requirement
is therefore gained by the adoption of the
solenoid type of coil, and if this were all,
our problem would be a comparatively sim-
ple one. The further requirements, as listed,
however, prevent such an easy solution.
The second and third points stated above
require that the two
field components be
confined in order to
eliminate or reduce

m

) Fabric Insulation
(Turns Touching)

Salid Frame
@ |Phenol Fibre)

@ Skeleton Frame
(Phenol Fibre)

Solid Frame
@ (Hard Rubber)

LOSSES INTRODUCED 8Y

Impregnating
@ Solutions

with poor Solutions

*“pick-up”’ effects and
eddy current losses
arising from too com-
pact construction, as
well as serious and
unuseful coupling
phenomena. ltis

therefore necessary
to cast aside the usual
solenoid and attempt

01 2 3 4 5 6 7 8
PER CENT

FIG. 2

From this chart it can be seen what effect the various factors entering
into the winding of a coil have upon the finished product insofar as in-
troducing losses in the coil and in the circuit in which it is used are con-

cerned

9 10 11 12 13 14 15

to devise something
more effective.
Itisknown that con-
finement of the elec-
tromagnetic field may
be satisfactorily ac-

INDUCTANCES
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complished by the use of a toroidal winding.
A step in this direction appears to be dis-
tinctly undesirable, however, for it is seen
from the first chart that toroidal type coils
inherently are less efficient than some other
types. 1t would therefore seem that the sat-
isfactory solution of one requirement which
imposed a very noticeable loss upon another
equally important one could hardly be con-
sidered the totally best solution.

It is also evident that the toroidals are
incapable of meeting the entire problem of
field confinement, since this form of winding
has little or no effect upon the electrostatic
field. The toroidal coil, is difficult to con-
struct with the aim of satisfying the fourth
requirement of electro-mechanical con-
sistency.

NEW CONSTRUCTIONAL METHODS

HE desirability of the space-wound

solenoid in respect to efficiency and
the possibility of shielding it metallically
suggested a much more satisfactory method
of fulfilling the requirements we desire to
attain.

It was reasonably safe to assume that a
metal container could be used as both
housing and shield for an efficiently de-
signed solenoid. This belief, having been
verified by experiment, led to the design of
an inductance which is called the Metaloid.

Preliminary attempts to “screen,” elec-
trically, solenoid coils by metallic cans met
with many misfortunes. A solenoid which
had a very low resistance unshielded, would

Can--o—— —— 77— e
| |
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| |
40 ; —O01
l |
50 ; P02
|
|
6 O—~— : —03
i Primary I
i Secondad {
L i
(a)
FIG. 4

The connections of the Harper coil unit.
Below, the finished coil with ‘“‘can’ removed.
The dimensions:

Primary: Form: 1}’ diameter, 3} long. Turns: 22,
No. 28 DS C wire. Winding: Started 15" from top of
form. Tapat 14thturn. Secondary: Form: 27 diameter,
3} long. Turns: 115, No. 28 Enamel covered wire in
rooves separated by thickness of wire. Winding: Started
575” fromj top of form, Can: Size: 3" x 3’ x 5”. Cubic
Volume: 45’ cubic ‘inches. Material: 12 oz. copper.
General: Secondary-320 microhenries. Average resistance-
9.5 0hms, Approximate inductance per ohm: 33 microhenries
Coil Form: Hard Rubber.

. ———_
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undergo tremendous resistance increase
when ““canned.”

There are two obvious reasons for these
failures. It was almost a radio legend
that good solenoids could not be efficient
if they were made smaller than, say, three
inches in diameter. And true, when the
diameter was reduced to two inches, the re-
sistance increased at an enormous rate.
The larger coils, however, could not be
easily encased by a metal can. When the
can was made of convenient size, the coil
characteristics were harmed and by making
the can of correct size to avoid this diffi-
culty, it became of tremendous dimensions.

The second reason was due to lack of
knowledge regarding the shielding charac-
teristics of various metals.

Elimination of the first difficulty led to a
careful analysis of the various sources of
losses in small solenoid coils. The results of
this investigation are depicted in the chart
of Fig. 2, compiled after numerous measure-
ments of various coil losses had been made.

The magnitude of losses introduced by
insulation averaged as high as 15 per cent.
and in some instances ran as high as 20 per
cent. The loss effect in the framework
and impregnating solutions, which have
been thought to be of vital importance,
dwindle to inconspicuous factors in view of
insulation losses.

Insulation losses, of course, are reduced to
a very low value by space winding so that
an air-gap exists between successive turns.

The experiments leading to this discovery
yielded the data necessary to proceed with
the design of a small solenoid without the
customary resistance increase. Eliminat-
ing the insulation immediately suggested
the use of bare or enameled wire wound on
a threaded hard rubber tube. Following in
a fortunate sequence came the elimination
of impregnating solutions, which are un-
desirable from both the standpoint of man-
ufacturing and electrical efficiency.

It was also apparent that the framework
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tubing could be machine threaded with
great accuracy, thereby attaining electrical
and mechanical constancy in every coil.

The Metaloid secondary is constructed
along the lines mentioned above. It is
approximately two inches long and two
inches in diameter, space wound with bare
or enameled wire in a machined groove.
The inductance is approximately 320 micro-
henries and the average resistance is 9.5
ohms. This gives approximately 33 micro-
henries per ohm. These figures are based
upon measurements made on the secondary
coil encased in the metal can, which will be
described later.

In Fig. 3 is shown a magnified comparison
between coils in which the insulation is de-
pended upon to give spacing and those in
which the wire is space wound by means of
an accurately machined groove in the sup-
porting framework. Fig. 3A indicates the
variations which arise because of variations
in the thickness of fabric insulation. Fig.
3B shows the remarkable accuracy possible
where the wire is spaced by a machine cut
groove.

The second difficulty, that of selecting
the proper metal as well as the determina-
tions of the optimum dimensions for the
can, was found to be more involved than
onc might anticipate, and a detailed re-
sumé of the work done is not possible within
the limits of this article.

It was found, however, that with the
small solenoid previously mentioned, a four-
sided metallic can approximately three
inches square and five inches high, of
ordinary 12-ounce copper sheet was satis-
factory in all respects.

This arrangement apparently affords
very effective confinement of both field com-
ponents. Direct signal “pick-up” is very
materially reduced as compared to other
coils. 1t is understood, of course, that, due
to pick up by other elements, this difficulty
cannot be totally eliminated, unless the
receiver is completely screened.
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Audio-frequency transformers, sockets,
and any metallic objects may be mounted
directly against the can and no measurable
eddy current losses occur.

Grounding the individual cans to the low
potential secondary terminals of their re-
spective coils entirely obliterates electro-
static potential gradientsbetween successive
coils. The four-sided can is also effective in
nullifying inter-stage electromagnetic coup-
ling.

The cubic volume of the can is approxi-
mately 45 inches. It should be remem-
bered that this space houses the coil as
well as its associated fields. While the
actual physical size of the Metaloid is
larger than average colils, it really takes up
less space electrically, and may therefore be
mounted more compactly.

The winding, which is seen in the photo-
graph, is the secondary. The primary is
mounted concentric and inside the second-
ary framework.

Fig. 4A is a schematic drawing of the
Metaloid windings and connections. The
primary is tapped as shown at 4, 5, and 6.
This permits theuseof large and small tubes
as well as special circuit arrangements.

Contact to the can is independent of
other connections and is made at terminal
2. In this way, the shield may be used
either “grounded,” or “floating,” It is
customary, however, to connect this term-
inal to the low potential end of the second-
ary winding.

The secondary terminals are indicated at
I, and 3. 1t was stated that the secondary
inductance is approximately 320 micro-
henries. A variable air condenser having
a maximum capacity of 250 picofarads
(.00025 microfarads) will therefore beneces-
saryto tunethecoil tobroadcastfrequencies.

A new coil of this type appears to open
up a broad field to the receiving experi-
menter, and in its correct application to re-
ceiver problems, many handicaps have al-
ready been met.

This view shows the layout of apparatus used by Mr. Harper in making radio frequency resistance measurements of coils.
radio-frequency oscillator, next in line is the wavemeter used to determine the frequency of the oscillator, and next the coupling coil.
It is connected to the resistance box and then to a microammeter through a thermo-couple.
Other coils which have been tested are shown on the shelf in the lower left

measured is the one resting on the block.

magnifying glass suspended above the microammeter for precision readings.

FIG. §

At the extreme left is the
The coil being
Note the

side of the photograph. The Harper coil is the high one to the left of the wooden box




