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Hear Him j
by RADIO |
|

in your Home

Funny? He’s a Riot, a Laugh
Factory, A Fifth Alarm!!! The
whole nation knows his name and
fame:

But how few can actually see him
in person!!!

Radio leaps the Barriers of Time
and Distance. Listen-in when next
he’s on the air. Cunningham
Radio Tubes make Clear Recep-
tion a Certainty. Why gamble on
sub-standard equ i p-
ment for the nerve- |
center of vyour
set? More than
ever — Quality |
Counts.

Types C-301 A, C-299, C-300, C-11 and C-12
In the Orange and Blue Carton
Price $4.00 each

Patent Notige: Cunningham Tubes are covered by patents dated
2-18-08, 2-18-12, 12.30-13, 10-23-17, 10-23-17, and others issued
and pending.

Cunningham 40-page Data Book fully explaining
care and operation of Radlo Tubes now available
by sending 10c in stamps to San Francisco Office.

\ /’

T iplon ..

HOME OFFICE
Branch 182 Second Street Branch i
CHICAGO SAN FRANCISCO NEW YORK
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A Standard
of Quality

Knights of Old once fought to
maintain a standard of honor,
often battling against great odds
to protect and uphold their
ideals. Today that same un-
wavering spirit of honor and
superiority predominates in the
production of Tower’s Scientific
Headsets.
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World’s Greatest
Headset Value

Only Government Licensed
Radio Operators are allowed to
test and approve Tower’s Scien-
tific Headsets, thus guaranteeing
uniform tone quality.

If your dealer cannot supply you, order direct by post card, and
we will ship immediately parcel post C. O. D. Address Dept. U
for quick service.

The Tower N3 Conp.
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*By many words wit is ex-
hausted.”

—Lace Tzu

The Synchrophase needs no
extravagant claims.

%nd?rrf

TRADE MARK

BROADCAST Receiver that marks a step

forward in radio design which will stand as

a challenge to the industry for along time to come.

Its surpassing craftsmanship is equalled only by
its easy, dependable operation.

Greater sensitivity has been gained through two
stages of Balanced tuned radic frequency—the re-
sult of many months of intensive research by the
Grebe engineering staff. Extreme selectivity has
been obtained by the use of Binocular coils.

The settings for the various broadcast stations
are equally spaced over the dials. This is accom-
plished by S-L-F (straight line frequency) con-
densers.

A new type of volume control gives an unbro-
ken range of six variations of audio amplification.

Write for literature

A. H. GREBE & COMPANY, mc.

Van Wyck Blvd., Richmond Hill, N.Y.
Western Branch: 443 So. San Pedro St., Los Angeles, Cal.

This Company owns and operates Station WAHG.

All Grebe apparatus is covered
by patents granted and pending.

Synchrop e Secrets —
No. 1 The “Binocular” Coil

A truly fieldless coil with which
the detector and radio stages are
tuned. Unaffected by impulses
from undesired local stations,
its use is a tremendous factor in
thesuccess of the Synchrophase.

)

TRADE MARK
REG, U. S. PAT. OFF.

>
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Bargain Book-FRIF

Order Direct From This Page?! Save

About One-half! Compare our prices

with others. Only highest grade nationally
known GUARANTEED parts. OUR GUARANTEE
PROTECTS YOU. Money cheerfully refunded if you
are not satisfied. Be sure to write your order and state prices
plainly. Send post office or express money order or bank draft for
total amount to insure prompt shipment. ALL PRICES ON THIS
PAGE INCLUDE SHIPPING CHARGES RIGHT TO YOUR DO
t0 any bank or commercial agency regarding our reliability. If your favorite
clrcuit is shown here, order direct from this ad. No skill required to build your
own radlo with Randolph parts. Panels are all drilled. Instructions are simple and
complete. Everything comes ready to assemble. Order direct! AH ship’g charges prepaid.

COMPLETE PARTS FOR

BREMER TULLY
5-Tube Nameless
Circuit
With Genuine Bremer-Tully

Parts, including Drilled B ake-
lite Panel and Instructions.

COMPLETE PARTS

somrierceant: NEUTRODYNE RECEIVING SET

Genuine Hazeltine Licensed Neutrodyne Parts Furnished.
1 7x24x%4 Drilled Panel ARTS FOR 5-TUBE SET
2 Thordarson or Columbia Audio Transformers 35 feet Hook-up Wire
3 4’ Bakelite Dials 7 Marked Binding Posts 1 Kit consisting of 3 Hazeltine
2 Precision Jacks 1 Grid Leak and Condenser Licensed Neutroformers &
1 Bakelite Rheostat, 30-ohm 5 Bakelite Sockets 2 Neotrodons

Specially $ 25 1 Bakelite Rheostat, 6 -ohm 1 .001 Condenser 1 Baseboard 75
iced at 1 Bakelite Binding Post Strip 1 .006 Mica Condenser 2 Bezels
price: ) 4
Complete biue-prints and working diagrams. .

COMPLETE PARTS
FOR
ACME 1-Tube
REFLEX. .. $17'45
ACME 4-Tube
REFLEX. .. $39'85
with Genuine Acme parts
as specified, drilled bake-

lite panel and full wiring
diagram.

COMPLETE PARTS
FOR

2-Tube Harkness
Set

including Licensed Hark-
ness Coils, Drilled Panel
and wiring diagram. Easy

to build. Won- $17.95

derful results.

OUR GUARANTEE

Every article exactly
as represented. Every
article is tested before
shipping. Complete sat-
isfaction guaranteed or
money will be cheer-
fully refunded.

COMPLETE PARTS
FOR

COMPLETE PARTS
FOR

1 Dubiller 1 mfd. Condenser

1 .006 Mica Condenser

1 .0005 Mica Condenser and 2

megobm Grid Leak

3 .0025 Mica Condensers

10 Binding Posts

1 .00025 Mica Condenser

1 Bakelite Terminal Strip for
Binding Posts

formers.

1 Remler or Columbia Tuned
Circuit Transformer

1 Special Qscillator Coupler

1 Midget Condenser

8 Bakelite Sockets .

2 Thordarson or Columbia A.F.
Transformers

1 Connecticut Filament 8witch

1t. Hook-up Wire

35
el 1+ 1
}é;&:ﬂes

Complete wiring diagrams, base
board layout, blue-prints
and instructions.

1;\wo ?_tfa_rge Ultra Audion
mphrfier o
with Thordarson or Col- logpub':hs':t &5 $8-95
ymiie Transformers: with | with drilled panel and wir
ri -
wiri:g crl)izl:;iam $10'90 ing diagram.
1 . - :,—....;.‘—"'-—- b ]
‘ - )
i S e : = COMPLETE PARTS FOR | Randolph Special
commerzmess  GUPER-HETERODYNE Reinartz |  Headphones
§ g it et 1-Tube Rein- 2200
2 ambite, ATPTAa § Bkl fimeosne 1 dptterg cale torcomert | 2350t $10.45 | Fohm . $2.45
€nsers. akelite Fo! ’ 1 7x30x? Drille: akelite
- h 3-Tube Rein- 3000
° R(.iglelgfnt%rl-‘?e()&ggbcl; 'Ix‘x?;eng- 1 Caorté-;'sDouble Circuit Jack 3 Bnlggggard artz Set. n 17'55 Oohm ....... 2'95

Easy to Build Your Own Radio Set

All complete parts for sets on this page consist of standard
advertised guaranteed parts and Include drliled bakelite
panels and wiring diagrams for easy set construction.

Everything guaranteed on money-back basis. All transpor-
tatfon charges pald. Don’t forget! Only genuine guaranteed
parts used. Lack of space does not nermit us to itemize individual
parts, but you are fully protected by our money-back guarantee.
Our Service Division is behind you.

FRE BIG MONEY SAVING

RADIO CATALOG

containlng a thousand bargains of everything on radio—parts,
supplles, complete parts for sets, complete sets, etc., also a mine
of very latest informatlon on all different circuits, complete list of
broadcasting stations, and other valuable, up-to-the-minute radio
data. Send your name and address on a card or letter. We will
send catalog free.

Free Service Department

Qur radio engineers will help you solve all your radlo problems,
and furnish up-to-date information on set construction, opera-
tion and Improvement. This service is free to dur customers.

COMPLETE
PARTS FOR

S5-Tube
Improved
Cockaday
Receiving

Set

With Resistance
Coupled
Amplification

As designed by
L. M. Cockaday.
Including drilled
panel and wiring dia-
gram complete, ready
to wire.

53 965

RANDOGLPH RADIO CORPORATION

159 N. Union Ave. Dept. 275

Chicago, Illinois

COMPLETE PARTS FOR 3-TUBE

Cockaday Receiving Set

Cockaday Coil

23-Plate Hy-Grade Cond.
Bakelite Rheostat, 6 ohm.
Bakelite Rheostat, 30 ohm.
Bakelite Sockets

high ratio Columbia or Thor-
darson Transformer

Single Circuit Jack

low ratio Columbia or Thor-
darson Transformer

Double Circuit Jacks
3 In. Bakelite Dials.

Sl LA SR

NN

1 Grid Leak and Mica Cond.

7 Switch Points. 2 stops.

1 Bakelite Binding Post Strip
7 Binding Posts

1 7x21x%4 in. Drilled Bakelite
Panel

3 Bezels

1 Baseboard
1 switch lever$ 95
24 1t. Hook-up

Wire

Completeblue-printsand wiring
diagrams.

= acym

www americanradiohistorv com
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS

you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail it to us.

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly

every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

TEAR ALONG THIS LINE . ... ..,

READERS’ SERVICE BUREAU, RN-1-25

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

advertised in the .....cocooeeveveeennn. issue of RADIO NEWS.
== DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS ¢ Catalogue
NAME ADDRESS List here specific article on of comp]etc

line is want-
ed, check in
this column

(Street — City — State) which you wish literature.

@ DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue,

ADDRESS
NAME (Street — City — State)

Your own name here

Address

D If you are dealer

check here.

City State

www americanradiohistorv com
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1 am averaging anywhere from $75
to $150 a month wore than I was
making before cnrolling with you.
I would not cansider $10.000 too
much for_the course.
(signed) A. N. Long.
120 N. Main St.,
Greensburg. Pa.

‘“No sooner had I received my dis-

charge (as a buck private} than I

opened a radio shop of my own,

1 earned over $3500 in 1 year. I

wouldn’t have missed the N. &, 1.
course for a million dollars,”
John P. Zinno,

Corona. L. L

.E-I‘

Before I enrolled with you I was
making $15 a week on a farm. Now
1 earn from $2,080 to $1.420 a year.
And the work Is a hundred times
easier than before. Since graduat-
ing a little over a year ago. I have
earned almost §1.000 and I believe
the course will be worth at least
$100.000 ta me.

{signed) Geo. A. Adams.

Route 1, Box 10, Tamaqua. Pa,

T can very easily make double the
amount of money now than before I
enrolled with you, Yuur course has
benefited me approximately $5,000
over and above what I would have
earned had I not taken it.
. Winder,
731 Bedford Av. Grand Junction,Col.

Prepare Yourself For Radio
— the New Profession

Many N.R.I Graduates Now Earning From
$5000 to $20029 a Week

HE biggest, best-paying field
open to ambitious men today.
Thousands needed at once for

pleasant, interesting jobs. High
Pay—Short Hours. No experience
required. Learn in your sparc
time.

Here is work that is fascinating, new
and easy—an industry which is growing
more rapidly than any other in the world
today—an industry that offers you the
chance of a lifetime to-‘“get in on the
ground floor”™ and make big money.
Right now, thousands of trained men are
necded in all branches of the business.
Radio operators, radio engineers, sales-
men, mechanics and Radio executives are
scarce and receive wonderful pay. Are
you going to shut your eyes to this golden
opportunity when there is a quick, easy
way to get one of these splendid posi-
tions?

You can train for this “big money” field
right in your own home—in your spare
time. No matter how little you know
about electricity or Radio, the National
Radio Institute—the biggest and best school
of its kind in the world—will guarantee to
give you a thorough Radio training in a
few short months.

Salaries Doubled and
Tripled

Since the National Radio Institute was
founded in 1914 over 15,000 men and young
men have taken this short-cut to Success
in Radio. They are enthusiastic about this
wonderful Course.

E. W. Barnes, Norfolk, Va., writes:
“During my spare time, I make about as
much repairing radio sets and building them
as my regular salary.”

In a letter from Arthur Ruse of To-
ronto we read that he has doubled his
income since mastering Radio and that he
earns from $50 to $100 a month in his
spare time.

This page contains only a few of the
thousands of letters we receive from suc-
cessful graduates. Hardly a week goes by
without our receiving urgent calls for our
graduates. “We need the services of a com-
petent Radio Engineer.”

“We want men
with executive

Send Today for Free Book and
Special Short-time Offer

Don't rely on this announcement for a
true picture of the opportunities in Radio
Simply mail the coupon and we will send
you a big free book “Rich Rewards in
Radio,” which will show you actual proof
of the big money being made by our grad-
uates today. It will describe the course in
full detail, it will tell you just how much
you can earn in this fascinating profession.
Best of all, you will get the details of our
Special Reduced rate which is being offered
for a short time. So,
mail the coupon now!

ability in addition
to radio knowl-
edgetobecome
our local manag-
ers.” "We require
the services of
several resident
demonstrators” —
these are just a
few small indica-
tions of the great
variety of oppor-
tunities open to
our graduates.

This is the ab-
solutely complete
Radio Course now
being offered
which qualifies
you for a Govern-
ment First Class
Commercial Li-
cense and really
gets you the big-
ger naying jobs in
Radio.

aries

once, in whatever
time you can spare,
so that you will be
able to qualify for
the position you want
when the time comes.
Only an hour or so
cvery evening  will
quickly prepare you
for radio—a profes-
sion you cannot fail
to find fascinating
and pleasant. Don’t
handicap yourself;
start at once and ad-
vance with the
others.

Study In Your Spare
Time

This is the time to go into radio.
Big opportunities are now open in
every branch of the work, and sal-
i were never so
thing to do is to begin studying at

Make this your lucky
day!

The National
Radio Institute

The
h Dept. 13CB, Washington, D.C.

high.

Ml L L L L P T T T

The National Radio Institute.
Dept. 13CB, Washington, D. C.

. I am interested in radio as a profession.
You may send me, free and without obliga.
tion, your interesting book, “Rich Rewards in
Radio,” all information about your spare time,
home-study plan and about your free employ-
ment service. Also, the details of your Special

er.
Name [ ¥ {8

Street ...... D00D0L00D000000000000000 00000
City .v..... arararennnnns State...ov.ns

www americanradiohistorv com
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We have many thousands of customers all over the world. You take no risk

in dealing with us.
houses.

COCKADAY CIRCUIT

1873 Complete parts, 1 tube set..$10.25
1874 Complete parts, 3 tube set,. (8.75
A very selective set that will tune out even
nearby statlons. A favorite clreuit with
many builders. One tube set has 7x14 pan-

el, tube 7x21. Panels are drilled for
easy assembly. Instructions furnished for
assembly,

IMPROVED COCKADAY CIRCUIT

J875 Compiete parts for 5 tube set..$48.65
This {s the latest model Cockaday circuit
with resistance coupled amplitier. Green
silk coil wound on bakelite tubing, highest
grade ground rotor loss condenser and
best grade parts throughout, 7x24 panel
drilled ready to mount parts. Complete
with instructions for assembling.

ERLA REFLEX CIRCUITS

J876 Complete parts,
1877 Complete parts, 2 tube set.. 31.95
1878 Complete parts, 3 tube set.. 38.90
These eircuits have opened a new field in
radio. One tube does the work of three in
an ordinary set, two equal to four, three
equal five. Crystal detector improves qual-
ity of reproduction, preserving the full
mellow tones of the original. Easily han-
dled, will bring in distance well. All
Darts are genuine Erla exactly as specified
in Evla circuits. Panels are drilled for
easy assembly. One tube set has 6x7
Panel, two tube 7314, three tube 7x18.

1 tube set,.$20.50

AMBASSADOR CIRCUIT

1881 Complete parts for 3 tube set $20.95
A three circult set that 1s very selective
and sensitive and brings in distant sta-
tions with excellent volume. Genuine Am-
bassador tuning coil wound throughout with
Litz wire permits sharp tuning. Simple
to build and operate. Genuine bakelite

panel, size 7x18, drilled ready to mount 3 able construction, Paneled doors.
parts. Complete with instructions for | set has 7x14 panel, 3 tube set 7x21 panel. Panels are drilled for easy | mahogany or walnut finish.
assenibling. assembly. Complete with instructions for assembling. 57 in. wide, 14 in. deep, 42 in. high.

PARTS FOR 5 TUBE HAZELTINE NEUTRODYNE CIRCUIT
J858 Complete set parts, including
mahogany finished cabinet ..... $33.50
All the parts needed to bulld this
circuit which s tho leader of all cir-
cuits today. Tunes thru Interference.
Easy to find stations once they have
been located. Brings in distant sta-
tlons on the loud speaker in clear pure
tones with wonderful volume. Essen-
tial parts licensed under Hazeltine pa-
tents. Genuine bakelite panel Tx2ix
Complete instructions furnished for assembling
Note

3/16” drilled ready to mount parts.
and wiring. With these parts vou can easily build a high grade set at low cost.
that all our prices are prepald.

q TUNEll) RADIO FRSEZQ7USENCY UNIT
853 Each,...........82 )
LICENSED NEUTRODYNE PARTS '_(l‘hree TOFr---a-l--}n- 785 E
1852 Licensed Neutro- | Consists of radio frequency
7 & dyne Kit ...... $14.95 | transformer wound on bake- g
Includes three licensed |lite tubing and high grade -
Neutroformers, 2 neu-|variable condenser. For_ use in tuned
trodons, panel layout,|radio frequency circuits. Usually used in
template and book of |sets of three. Condenser shaft 4" diam.
instructions for build- BALANCING CONDENSERS
ing up neutrodyne set. 854 Pal 20
By adding other parts| brme——se® J alr.....cvveeee... 700
Sold in pairs for neutralizing the capacity

built at low cost.

a neutrodyne set can be |
in two-stage radio-frequency circuits,

The greatest radio

value ever offered

A five-tube radio frequency set that brings in the distant stations
on the loud speaker. All the volume you could want with the finest
tone quality, clear and sweet. Careful designing with big quantity
p.roductxon make our low price possible. Only the finest quality mate-
rials used throughout. New style efficient low loss condensers and
!mqsformers. Bakelite panel size 7x18 in. Handsome mahogany finish
cabinet. Neat convenient dials. We can recommend this set for either
city or country use. Will not reradiate and will bring in stations
from coast to coast. No set aproaches this for value. Equals many
sets selling at double and triple our price. Try it for ten days, If
you are not satisfied return it and we will refund your money.

J867  Set, ORIY tivrrrereinieiieieretieereiieianaesnearrana.. .. 542,50
J868 Set complete with five 201A tubes, 90 volts B battery, 100 ampere
storage battery, one 1613 Special Speaker, and complete antenna equipment.
Nothing extra to buy. Prico $82.00

PARTS FOR REINARTZ CIRCUIT
]862 Complete set of parts for
one tube set ....cv00ee....$10.75
J863 Complete set of parts for
three tube set ....ou......§17.95
One of the best circuits for bring-
ing in distant stations. Can be
built at very low cost yet produces
fine results. Easy to handle. The
three tube provides loud speaker volume on distant stations.

One tube

We are one of the oldest and most reliable radio supply
“Rapio NEws” guarantees our reliability. Let us serve you and save
money for you. All orders shipped same day received.
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CABINETS
Fine looking cab-
inets solidly bullt.
Elegant h a n
rubbed dark ma-
hogany finish. You
will be D""éddf,f
our sel mounte
ﬁne of these cabinets. Hinged tops. Panel
fits flush in front recess. Panels not in-
cluded, Inside depth 7 Inches except 9x1%
12x14, 12x21, which are 10 in, deep.
Prices quoted are prepaid and are the low-
est ever offered on quality cabinets.

Panel | Art.| Price [| Panel | Art.| Price
Size | No. | Each || Size | No. ! Each
6x7” 1420 $1.95 7x217 ) 1425 , $3.20
6x10%,"[J422 | 2.45 7x247 | 1429 3.40
7x10” | J42( | 2.60 || 7x26” | J431 3.50
7x127 |J424 | 2.85 || 9x147{ 1428 3.55
Tx14” |1423 | 2.95 (/12x14"] 1430 4.00
7x18” 1J426 ' 3 95 1112x2171 1432 5.0%

BASE BOARDS FOR CABINETS
Fasten to bottom of panel and fit inside
cabinets. 3 inch thick, 6% Inches wide.

Art. |Length| Prica| Art. |Length| Price

No. |Inches | Eaeh| Na. (lInehes| Each

1435 62 19¢ | 1439 | 7! 29¢c

1436 9l 23c | 1440 | 202 3le

1441 | 23V 330

1437 | 112 25¢ | 1442 | 25Y% 3%
1438 ° 131 27¢

DE LUXE

CABINET

The finest quality cabinet. A plece of
furniture worthy of the best set. Made of
genuine solld walnut in elegant hand
rubbed natural walnut or brown mahegany
finish. State which 1s wanted. Top has
piano hinge and lid support, Ieet at base
add to striking appearance. Inside depth

9 inches.

Panel | Art. | Price || Panel | Art. | Price
Size | No, | Each || Size | No. | Each
Tx18 ) J444 | $7.65 7x26 ] 14471 $10.50
Tx21 l 1445 8.25 ” 7x28 | J449] 11.50
7x24 | J446 8.95 1] 7x36 [ J448! 13.75

CONSOLE RADIO CABINET
4902 Prepaid
price, each $37.50
high grade
plece of furniture,
Neat appearance.
Elegant finish,
Looks well among
finest furnishings.
Top compartmment
takes any set or
Danel size 9 in.
high, 10 in. deep,
33 in. long or
smaller. Lower
€ompartments
hold batterdes,
chargers and all
accessorles. Can
be entirely closed and locked. Strong dur-
Fine
Size over all,

PARTS FOR 5 TUBE PHUSIFORMER CIRCUIT

1880 Complete set of parts, in-
eluding high grade cabinet..$35.95
One of the easiest sets to build.
Best results assured. Two stages
tuned radio frequency amplification
detector and two stages audio am-
plification. Brings in the distant
stations with great volume and
purest tones. Best grade parts
furnished throughout. Genu

ACME REFLEX CIRCUIT

J883 Complete parts for

4 tube set ......... ... S44.50
One of the most efficient clircuits
known. Combines three stages
of radio frequeney and audio
frequency using only four tubes.
Crystal detector glves unusual
clarity. Genuine Acme con-
denser. Pot Rheo, radio and

ine
bakelite Danel 7x26x3/16” drilled
ready to mount parts. Complete

instructions furnished for wiring and assembling.
Note that all our prices zre transportation prepaid.

audio  frequency transformers
supplied.
with instructions for assembling.

Genuine bakelite panel, size Tx21, drilled ready to mount parts.

Complete

SPIDER WEB COIL FOR
REINARTZ CIRCUIT
J296 Each ..........51.05
A very unusual value. Made
of green silk covered wire,
spiderweb wound. 21 taps so

- arranged that crossing avoid-
ed. Mounting bracket permits varlous styles
of mounting. Directions included.

COCKADAY PARTS
J298 Per sct....$1.65
Complete set colls for
Cockaday circuit. Prop-
erly calculated and made
to give best results In
this new wonder clrcuit.
J276 Amplex grid-denser for Cockaday
Improved 5 tube clreuit............$1.10

LARGE CAPACITY FIXED
CONDENSERS
Tested for use in the new radio clrcuits.
cases. Soldering lugs for connec-
Best materials. Carefully made.
o 3359 .5 mfd...$.65
4360 .1 mfd...85¢ J361 .2 mfd...1.35

MURDOCK FIVE TUBE NEUTRODYNE SET

J870 Complete with tubes, baterles and
accessories as listed below........$159.50
A high grade, genuine five tube Neutro-
dyne set at an unusually attractive price.
Manufactured under the Hazeltine Datents.
Engraved panel and finely finished solid
mahogany cabinet lend richness and dignity
to its appearance. Easy to tune. When
station has been heard once and record
made of dial setting sou need only set
dials at same point and If station is broad-
casting it will be heard. Brings in dis-
tant stations loud and elear on loud speaker.
Our price, which is transportation prepaid, includes the following: Set in cabinet,
five C301A or UV201A tubes, 100 ampere hour storage “A*" battery, two 45 volt ““B*
batteries, one Magnavox M4 loud speaker and completo antenna equipment consisting
of wire, insulators, lightning arresters, etc.

www americanradiohistorv com

PHUSIFORMER

1546 Each............$6.85
A new device especially de.
signed for tuned radio fre-
quency circuits. Conslats of
primary and secondary in-
ductively coupled coils con-
nected with variable con-
denser, all enclosed in
with binding posts. Dial on
shaft of condenser. Size 4% in. square, 2
in. thick. Three units occupy small space
and can be used to make up a very efficlent
5_tube set at low cost.

moulded case

COILS FOR HARKNESS CIRCUIT

J295 Per set of two..$1.95 /77
Green silk windings on gen-
ulne bakelite tubes. Prap-
erly calculated to give best
results.

J879 Comblete Darts for 2 Tube Harkness
Reflex Set with panel drilled for mounting
parts and Instructions for assembling $15.85

e R
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STORAGE

apr
The best battery
buy on the market.
Guaranteed f or
three Years. Made
of bhest new mate-
rials. Full capacity,
Try one of these
batteries for 10
days. at the
end of that time
sou are not fully
satisfled return it
and we will refund the Purchase Drice. Note
our prices are prepald. Transportation
cost considered these are the lowest Drices
obtainable. We deliver this high quality
battery to you for less than the cost of in-
ferior batteries.

Each..$9 90

80 amp. size.
size. Each..13.25

BATTERY CHARGER
Connect charger to
110 volt 60 cycle light
socket and Your bat-
tery charges automat-
feally over night at n
cost of only a few
cents. Cord and

tions included.

BATTERY

1194 6§ voit,
Ji96 6 volt, 100 amp.

.$12.95

J201 For 6 volt battery
J203 For 12 voit _battery. .. 12,95

Noiseless Rectifier Bulb Charger—King,

Tungar or Rectigon.

J255 2 amp..$15.95 1256 5 amp..$24.95
Extra Bulbs.

1257 2 amp...$3.80 1258 5 amp...$7.60

HYDROMETER
JI90 Each c.cevevereraianieiniiniies
Helps keep battery in better shape by
showine exact condition.

BATTERY CLIPS
4198 Two for ... .2
Clip onto storage battery
terminals, lead coated. Make
positive non-corrosive contact at all times.

“A'* BATTERY CORDS
J191 Per pair ...... S¢
T wo heary insulated
stranded copper wires 5
feet long. Battery clip
on one end and binding

% 1108t terminal on other end.

=™ Eliminate shorting of **A**

battery Provide positive tions

CONNECTING CORD SET

3192 Each .oieeioeieniioiiiniiinren

Five connecting cords with braid over nll
Each cord has distinctive colored covering.
Terminals for conunections. Makes connect-
ing of both A and B batteries to set easy
with no mistakes in Dpolarity or voltage.
Wil reach from table to floor or for use in
any type cabinet. Does away with unsight-
ly wires. This is a $i.00 retail value.

PLATE CIRCUIT “B'" BATTERIES
Reduced prices.
teading standard brand
advertised to seil at
much higher prices.
N o better battery
made. Lonfest sen-lce
JIBO Small size 2 b;

by 3% {nches 22‘,& volts. Each Sﬂ
’_[‘ .....................
1184 Larl:e size, 5 taps.  Size 3xdx6%”,
2215 volts. Each..$1.65 Ten for..$14.70

1188 Large size, 6 taps. Size 3:8:6‘/:”
45 volts. h

Ten for..$27.90
New upright

Each...$2.90
JI181 22% volt.
size 8x2%ax5% in. Takes less
space in set. Each....... $1.50
1183 45 volt upright size 3x7x
=l 8 in. Each $2.96. Ten for $27.90
| L L
“G’* BATTERY

1186 4% volt C battery size 4x
13%x3”. ¥a.42¢ Ten for ...$3.95

STORAGE "B BATTERIES
J202 12 cells, 24 volts.
Each $3.95
More economicnl than
dry cell "B’ batteries
on sets using 3 or more
tubes. Can be recharged W
when run down. Capa-
city 2500 milliamperes. A high grade bat-
tery. Glass jars with rubber caps. Strong
moulded tray. Shipped dr¥ so as to be
majlable. No Electrolyte included.

BATTERY CHARGER

J205 Each.......... $8.95
Recharges 24 or 48 volt
B batteries from 110 volt
60 cyele light socket ra-
ptdly and_at practically
no cost. KeeDs batteries
in good condition.

BATTERY METERS
J189 Each ...cvoenanne 82¢

Reads 0 to 50 volts. Accu-

rately tells you condition of

‘“B**- Dattery. Convenient

watch sfze. Tests 22% and

45 volt batteries.

1193 Combination meter ..........
Reads 0-50 volts; 0 to 33 amperes.
“B’ and ‘A’ dry cells.

wgtr

1.30
Tests

WE PAY TRANSPORTATION CHARGES IN U, S. EAST OF THE ROCKIES

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
ALL ORDERS SHIPPED SAME DAY RECEIVED

THIS GUARANTEE PROTECTS YOU—Examine the govds we ship you. They must suit you in every res-
peet. If you are not satisfied with your purchase return the goods at once and we will refund the price you paid

PHONOGRAPH ADAPTERS
1771 Fits single unit to t(;r;:

1773 Fits any double headset

to tone arm. Each...85¢

Convert Your phonograph

into a loud speaker. Take

oft the reproducer and re-

place with adapter and

unit or headset. Such a combination will
equal or surpass in tone and volume many
high priced speakers.

SUPERIOR RADIO PLUGS

Both styles take two
sets of cord tips. Pol-

e e
lished round barrels.

1397 With turned fibre barrel. Higllest

grade obtalnable. Each...............

1395  With biack moulded composition Imr-

rel. Wonderful valve. Fach.......... 25¢
NEW STYLE PLUG

1401 Each ........

Cords are held ﬂrmly in
place but -can be de-
tached instantly without taking plug apart.
No screws to loosen. Bakelite body. Fits all
standard jacks. Best plug made.

LOUD SPEAKER UNITS WITH PHONO-
GRAPH ATTACHMENTS

Make a loud speaker of your
phonograph. These attach-
ments consist of a high
grade speaker unit arranged
to attach to tone arm of
phonograph in place of a
reproducer. Fit Vietor. So-
nora, Silvertone and other
phonographs having same size tone arm.

1502 aldwin ..oo.oiieiiiiiiieiiies $72.
1807 Western Electric

FXTFNSlON CORDS =
1403 30 [ 95 m
Place loud sheaker \\her.

ever desired without moving set. Consists
of high grade receiver cord of length spe-
cified with plug on one end and jack on
0 her 10 take plug on lond sneaker cord.

PHONE CUSHIONS
1774 Talr ...eiieenn.. 43¢
Made of soft sponge Tubber.
Light ag a feather, Fit any
phones. Exclude all noises
and make wearing phones a
pleasure.

J613 Special Sale Price
This speaker is a marvel for volume and quality

of tone.

It is actually superior to most of the

shigher priced speakers and at our price is the

biggest value on the marl
Beautiful mottled black finished fiber hom.

please you.
diameter 10 inches.

BARAWIK QUALITY

1770 Spec. Price per Set..

Guaranteed to
Bell

ket.

Height 21 inches. Compiete with cord.

HEADSET
.$228

These headsets are the very best
for one quality and volume, Finest
quality. Designed to sell for much

higher prices than we

ask and at

our price are a wonderful bargain.
Receiver cases arc fine polished

black finish. Comlort.

able fabrie

covered head band. Complete with

5 foot cord.

Ioud-spnker
with a full rich tone
and unusual volume.
Amplifying  chamber
and unit enclosed in g :
fine mabhogany fin-

ished cabinet with silk backed grille front.
Very convenlent and better looking than
most other types ol speakers. A wonderful
value at our price, in our opinion equal to
other sneakers sold at dorble onr price.

STANDARD BRAND LOUD SPEAKERS
AND UNITS

Brandes Tublie Talker
Atlas Loudspeaker

Baldwin Loud Speaker..

1603 ’\Inznamx My Lmuhnenker 2000
612 *R3 ..29.50
1614 \lnlmavox Al Lnndsneaker ..26.50
1757 Morrison Adjnstable Unit..... 4.

45
Genuine Baldwin Trpe C unit 4.75
Atlas TUnit. Each 10 7%

RADIO SOLDERING IRON

1540 98¢

This guaranteed fron is eractly richt for
radio work. A neat solid connection Quickly
and easily made. Operates on any lighting
current 100 to 120 volts. 6 [ft. cord with
attachine plig. Teneth 13 inches.

HEXAGON NUT WRENCHES

1950  Set of 3...60¢ n_ﬁm

Handiest tool made

for tightening hexagon nuts. Iit nuts for
/36, 8/32, and 8/32 screws, the three most
popular radio sizes.

.95
Frost, 2000 ohm ... B
1766 Frost, 3000 ohm .... 3.95
1781  Murdock 56, 2000 ohm.. 3.25
1752 DMurdock 56, 3000 ohm........ .90
1768 DNrandes Superfor, 2000 ohm.. 4 85
1769 Rrandes Navy. 3000 ohm...... .85
MULTIPLE PLUG
J402 Each .....coeenvese 89¢

F Attach any number of head-

sets up to four. Cords attached
or detached instantly without taking plug
ana~t

LONG BLADE SCREWDRIVERS
1947 6 inch
1978 8 fnch
1949 10 inch
Long narrow hlade makes it easier to get
in difficult piaces. Wood handle. Length
civen 18 over all

LONG NOSE_PLIERS
— 1970 Each ..........
The handiest pliers for
radio work, Made of fine

}hnrdened steel. Length 5.

DIAGONAL JAW NIPPERS
1972 Each
For fine electrical work, made of hnrdened
steel. Cuts wire clean in tight Dlaces.
T.ength 5 inches.

TINOL 1969 PTer tube...[9¢

combined Solder

T and flux in handy

_‘? H form. Put a little on

~ the connection, heat

with a match, torch

or solder iron and you have a neat elec-
trically and mechanically perfect joint.

L -A-
QUAL

na. Very satisfactory for nearby
stations and under favorable condi-

All Orders Shipped Same
tions will bring in distant stations.
Easy to install. No danger. Gives

Day Received
g LIGHT SOCKET ANTENNA
J978 Tach ......eoiieieiennn 97¢
& Screws into any light socket. Re-
clear reception with little static
interference. Ideal for people in apartment
buildings.
FAHNESTOCK CONNECTORS

places the regular out door anten-

1366 Sin- 1367 Double J368 An-
gle Con - Connector. Dozen tenna Con-
nector 38e nector,
Dozen | Each ...Be

ANTENNA MAST FITTINGS
gmsz For % inch pipe. I’sclroo

.82

$et includes adjustable base to fit
peak or flat surface, center
guy wire fastening ring and top
cap with pulley for rope to
raise and lower antenna. No

pipe included. Makes the in-
stallation of a first class an-
tenna_simple and inexpensive.

ANTENNA OUTFIT

J272 Each $2.70
Consists of 130 feet stranded copper an-
tenna cable, lightning arrester, four wall
insulators, two antenna_ insulators, nntenna
lead-in, 25 feet insulated ground wire,
ground clamp and 25 feet connecting wire.

STRANDED ANTENNA WIRE
Cabled of fine copper strands. Very flexible,

High _tensile strength. RBest for aerials.
1248 100 ft. coll 48¢  J249 500 [t. coll $2.30

80LID BARE COPPER WIRE
Solid bare copper wire for aerials, leads er

wirlng instruments. Size 14,

1242 500 ft. cofl $2.05

3240 100 ft. coil 42¢

GROUND CLAMP
1273 Made of soft copper %’ wide with
Fahnestock connector. Fits any pipe 3% to 1
inch _wide. Each 8¢

ANTENNA INSULATORS

J263 Ribbed Porcelain in-

sulator, 2% in. long. Fa. 6e 3! P
Dozen ... ..0iiiiiiinna. 558

1265 Ribbed Porcelain ingu- 1263

lator—35 inches long. Each 15¢

ANTENNA LEAD-IN
J259 ..o
Antenna wire 18 brought in
without drilling a hole. Place
on window sill and window can
be closed down tight and lock-
ed as hefore. Well insulated.
Can be bent into any shape. Made of
copner_strip _properiy insulated.

WALL MOUNTING INSULATOR

1262 Each ..7¢

Dozen ..... 65¢

Galvanized
serew mounting Lead-in wire passes through
center of porcelain insulator and is kept
away from possible grounds. E-sily installed.

PORCELAIN BASE SWITCHES

Fine white porce-
lain bases. Copper

switches
1383 Single Pole Single Throw. Ea..
J293 Kingle Pole Double Throw. Ea..
1388 Daub'e Pale Davble Throw. Ea..

OUTDOOR ARRESTER
980 §1.24

Protect your instruments
with this lightning ar-
rester. Weatherproof
Bakelite case. Underwrit.
ers annpaved,

JEWELL LIGHTNING ARRESTER
198§ Lach

ways on guard, Small’ ana
compact. \Veatherproof por-

z celain case. Easily fastened
and connected. Underwriters approved.

SUPERIOR LIGHTNING ARRESTER
1982 Each .........

Porcelain block with
brass binding posts. De-
hendable and effective.

ROSIN CORE SOLDER
J973 4 ounces

www americanradiohistorv com

COLLAPSIBLE LOOP
ANTENNA

J976 Bach ............. 3.80
A full size loop antenna 31 in.

high 28 in. wide into compact
case 18 in. long, 3 in. diam,
Well made., Fine looking. In-
sulated wire, extra flexible.
Suitable for use with any loop
gset. Case included. Quickly
set up or taken down.
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WE PAY TRANSPORTATION C

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
ALL%RDERS SHIPPED SAME DAY RECEIVED

ment is assurc

HOW TO ORDER—Write your Order plainly, state Article Number,

Send Postoffice or Express Money Order, Certified Check or Bank Draft for

d when these directions are followed.

Total of Order.

Tt is Easy to Build Your Own Radio Set

HARGES IN U. S. EAST OF THE ROCKIES

Description and Price of items wanted.
Prompt Ship-

OUR SPECIAL VARIOCOUPLER

1418 Each $1.80
y e The most eflicient type
of coupler. Primnary and
= secondary wound on
bakelite tubes. Primary
tapped for fine tuning.
3/16 inch shaft. Range
180 to 650 meters.

MOULDED VARIOMETER

1412 Each ....$2.30
Polished black
moulded rotor and
stator forms. Maxi-
mum inductance with
greatest efficlency and
minimum distributed
capacity. Ahighgrade
instrument that will
get the best results.
Ware lensith 180 to 600 meters.

EXCEL 180° j\g;RlOGOUPLER
|

Each
A wonderful value.
duces excellent results.
Green silk windings.
Rigid mounting sup-
port. Primary tapped for
fine tuning. % Inch shaft,
Range 200-600 Meters.
3522 Variomcter—same
stylc. . Each 90¢

SUPERIOR BAKELITE VARIOMETER
1525 Each .... .35

TForms moulded of red
bakelite. A neat hand-
some instrument. Green
silk windings calculated
for highest efficiency. %
inch shaft. Noiseless
pigtail counections. g
Produces superlor re- 2
sults In any type circult 180 to 650 meters.
1527 Varlocoupler. Same style. Primary
tapped for fine tuning. Each........ $3.68

SUPERIOR VARIOCOUPLER
et 1523

Eaeh seben. 3
Stator tube and rotor
ball of moulded red
Jbrown bakelite. Large
size green silk windings
insure highest efficiency.
1 inch shaft. Superior
results In circults for
180 to 650 meters. Tapn-
ped primary for tinest
tuning.  Nuiseless contacts.
1526 Speclal type for single circuit Re-
generative Hook up. Each $375

SPLIT STATOR VARIOMETER
1524 Xach ....$3.65

A wonderful value at
our price. Polished
black bakelite rotor
and  stator forms.
Large size green silk
wire finsures greatest
efficlency. % inch
shaft. Noiseless pig-
tail connection. Split
stator winding.

PFANSTIEHL SPIDER WEB VARIOM:
ETER AND VARIOCOUPLER
Each.$3.95

J406 Yariowmeter.
1407 Variocoubler. Ea.. 4.15
Sharp tuning, high efficlency
and responsiveness to distant
signals are features of these
instruments due to absence of

any insulating materlal in the
magnetic fleld. Low energy loss. Second-
ary adjustment Dprovides sharp tuning.
Panel or table mounting. Complete wlth
dial.

CO0T0 COMPACT VARIOMETER AND
VARIOCOUPLER
| 1408 Variometer. Ea. ....$:
1409 Variocoubter. Ea.... 4.35
Small in size. Highly efficlent. j
Uneanaled for portable sets. |
- Varfometer measures
2%x1%x3% Inches.
Variocoupler 2% x3x

| colls.

SUPERIOR RADIO JACKS
Finest grade jacks.
Improved desiin. =
Best imaterlals. .
Thosphor bronze
springs. Silver con-

tact points. Nickel finish. Mount on
panels ¥4 to 3 in.
J390 Open circuit. Each ...........32
1391 Closed circuit. Each . .39¢
1392 Two circult. Each .............498
1393 Single circuit filament control...46¢
1384 Two circult filament control.....59¢
RADIO SWITCH
1287 Eaeh ..............25¢
Cuts current on and oft in-
. stantly by a push or pull
Very neat. \Well made. Durable. Saves
tubes and batteries.
SUPERIOR RADID SWITCH
1283 Each ......... oe.. 250 0
A switch fully equal to any'y
on the market at a price

about half what is usually ask-
ed for a switch of anywhere }
near equal quality. 4

This Book Full
of Radio Bargains.

Big Savings
sets and

Shows
on parts,
accessories.

Qur prices are lowest on
highest quality standard
goods.

NEW STYLE JACKS
1379 Single cireuit. Each...24c
1380 Double circuit. Kach...49:
Occupy less space than other jacks.
Binding posts. soldering unneces-
sary. Well made, durable smooth
working, Well insulated.

) CORD TIP JACKS
y/.1388 Duir
fAriminates expensive jacksand
Mount on panel and
insert headset or loud speaker
cord tips. Nickel finish.

JACK SWITCHES

1280 Two springs,
Usually used as
““A’’ battery switeh.
Each o....ccvan 47¢
1281 Three springs. For switching from

frcm one battery

long to short wave, to
.55¢

another, etc. Each .........c00nenn

for your
copy today

ALL ORDERS SHIPPED SAME DAY RECEIVED

INDUCTANCE COILS (Honeyeamh)
Carefully made—fine looking’
Low resistance—high
self inductance. Very firm {m-
pregnation. Mounted colls have
standard plug mountings.
Specify when ordering whether
mounted or unmounted type 1s
wanted.

=,

| Art |Not | I | Art [ Net |
Tns | No. [Mtd| Mtd || Trns|

2514301 1$.28 1$.75 1) 200 |J307 |$.6651.20
35[4302 | .30 .90 |{ 5004311 11.06| 1.57
50(1303 | .32) .96 ||1000[J314 |1.64] 2.18
75(4304 | .37 (1.02 [[1250]J315 {1.86 | 2.35
1004305 | .52 11.07 1115004316 12.10/ 2.50

INDUCTANCE COIL MOUNTINGS
1340 23 Coll..$2.75 1341 2 Coil..$2.35

Made of polished black bakelite. DMlount
on front of panel.

J342 DMounts back of panel, with knohs
| or dials on front of panel. Takes 3 roils

Each .

MAGNET WIRE
Prices quoted are for 8 oz. spooals unless
otherwise stated. Prices are prepaid.

of any size.

3%. Moulded bake- -

lite forms. Silk covered wind- | Double|Enam-| wire| Sinale Dosqble

ings. Tablo or panel mount- | Cotton| eled | Size Silk G itk

FE ing. Y inch shafts. Range White Green reen

200 to 600 meters. 1990 | 1982 1991 1993
SWITCH LEVERS 3% | 3lc 18 54c 75¢
Very neat polished composi- | 43¢ ! 35¢ 20 60¢ 82¢
tion knob, Exnosed metal Darts 49c | 39¢ 22 70c 95¢
Polished nickel flnish. Fitted 57¢ | 45¢ 24 85¢ $1.05
wlth panel bushing and two 70¢ § 50¢ 26 95¢ 1.30
set nuts. A high grade switch.  , 95¢ | 55¢ 28 SIS 1.60
1% inch radius. $1.15 ] 60¢ 30 | 40z. .80 |4oz. I.I0
1381 With black knob. Ea.ld¢ 1.4 65¢ 32 402. .95 |4oz. 1.30
1382 With mahogany knob. Each......18¢ 85¢ 36 doz. 1.95 |doz. 2.60

INDUCTANCE SWITCH
J285
dial .
Mounts switch points and con-
tact lever behind panel. Only
one hole needed to mount. 1%
switch points, any number of
which may be used.

SPIDER WEB COILS
1290— 25 turn 39¢
1291— 35 turn 42c
1294--100 turn. Each 68¢c
A new popular type of inductanee of high-
esf efficiency. Lowest distributed capacity
and lowest high frequency resistance. Firm
green silk windings with mounting strips.

4 N :

-

1292—50 turn 47¢ |
1293—T75 turn 54¢ |

BAKELITE TUBING
Genuine bakelite tubing.
Pieces 3 inches long only.
1985 Inside dia. 2% in..2
1986 1Inside dia. 3 in
Inside dia. 3%
4 in.

1987
J988 Inside dia.

3 £ R

No.| Mtd | td |

GALENA DETECTOR

Easy fine adjustment. Crys-
tal mounted in cup. Moulded
base and knob. Drass Dparts

polished nickel finish.
1732

Bach .. seasscesass 59¢

FRESHMAN DETECTOR
1760 Each $1.10
A double adjustable erystal de-
tector especlally suitable for re-
flex and other sets requirlng a
high grade detcetor. TFor frant
or back of panel mounting.

DETECTOR CRYSTALS
Galena., Arlington tested. Diece
Silicon, Arlington tested., Diece
rested Galena, Mounted. Dlece
Tested Silicon, per plece......
Dutec Crystal. Each

STANDARD BRAND FIXED CRYSTAL
DETECT

19¢c
19¢c
9c

The latest developments in Crystal Detec-
tors. Used in Reflex circuits.
1742 Grewal Detector. Eac!
1747 RW Detector ...... ie .
1749 Brownlle Detector .
1750 DBrownlie Renewal

DUBILIER MICADON TYPE GO0}

1502 .0001...28c 1507 .0025

1503 .00025..28c 1508 .003

1504 .0005...28c 1509 .001.

1505 .001....32¢ 1510 .005...

1506 .002.,..32¢ 1511 .006...
DUBILIER MICADON 601G

Same style condenser as abave
with mounting for tubular grid
No grid leak included.
.00025. Ea. ........
1582 .0005. Ea.

DUBILIER MICADON 60IT
Consists of a Type 601 condenser Jgsay
with brackets designed to fit over
terminals on audio frequency
transformers, binding posts, etc.

83 .001 mfd..40¢
1584 .002 mfd..40c¢ 1585

0025 mfd. .40

www americanradiohistorv com

type.  Our low prices save you money.

No. | Max. |_Plain Type : Vernier Tyve
Plates| Cap. No. | Price | No. | Price
18135 §.58

i |.o002s| 1813 (i3
4 S 1.95
17 .000351 1817 1.20 1625 $
23 |.0605 |1813 1.27 | 1824 2.30
43 _1.00! 1812 1.40 | 1826 2.45
I LOW LOSS VARIABLE CONDENSERS

—

PANEL MOUN

TING VARIABLE
CONDENSERS

These are especially high
grade condensers and we
guarantee them to be me.
chanically and electrically
d perfect. Fine polished end
B Dlates of heavy bakelite.
Shafts % inch dlameter.
== @ Sturdy, heavy aluminum
alloy perfectly spaced «to 1insure
smooth, even reliable capacity., Dial and
knob on vernier type. No dial on plain

plates

The latest type condensers.
Reduce current losses in-
creasing efficiency of set.
Heavy aluminum plates.
Vernier type has single
vernier plate controlled
by 1lever. 3 inch shaft.
3 mch dial required for
vernier type,

No. | Max. |_Plain Type | Vernier Type
Plates| Cap. No. | Price No. y Price
Il 1.00025 | J836 |$1.90 |J833 [$2.18
23 |.0005 | 1837 2.12 |183% 2.90
43 1.001 1838 2.90 (1835 3.85

ROTOR LOW LOSS VARI-

ABLE CONDENSERS

1797 .0003 ........
1798 .0005 . we
1799 001 -
The most efficient tsype
condenser made. Low
losses, grounded rotor,

line. Made of the best

straight

wave
grade materials throughout. Heavy alumi-

num plates. Well Insulated.
STANDARD BRAND VARIABLE
CONDENSERS

Acme .0005 Vernier

I
|

1784 Coto .00025 Vernier . 3.90
1785 Coto .0005 Vernier . 4.18
1786 Coto .001  Vernier 4.98
1820 Remler .00055 4.45
1821 Remler .0005 4.45
1787 Cardwell .0002 3.95
1788 Cardwell .00035 4.35
1789  Cardwell .0003 4.60
1790 Cardwell .001 5.55
1791  Marco .00025 3.5
1792 Marco .00035 4.45
1793 Marco 0005 4.95
1794  Marco .001 5.85
1795 TFlewelling 00025 Vernier ,... 540
1796 Flewelling .0005 Vernfer .... 6.30

FRESHMAN VARIABLE GRID LEAKS
J177 Baek of panel style 47¢ T

1178 Back of panel style
with 00025 Condenser....69c
1171 DBase mounting type
with .00025 Condenser....69¢

C R L VARIABLE GRID LEAK
1173 Without condenser but
arranged to take any standard
grid condenser (.......... 1.3
1175 With .00025 conden-
ser
Turning

from % to 8 megohms.

BRADLEYLEAK
Latest improved type.
J168 Without condenser, Resist-
ance % to 10 megohms ..$(.74
J169 With .00025 condenser 1.95

TUBULAR GRID LEAKS AND
CONDENSERS
Cut_shows leak or
condenser mounted,
but all parts are
briced separately.
1849 Grid leaks {(can be used with Dubllier
10¢
10

megohms. Specify resistance.

183! Grid and Plate Condensers. Ea...29c¢
Capacities .000025, 0001, .00025, .0005.
Specify (;apucity.

ountings—RBakelite

1840 Single. Each e
1842 Double. Each
1844 Triple. Rach ..,. seeaen. .39

TINNED COPPER ‘““BUS BAR”™ WIRE
Size 14 tinned copPer wire. For wiring

[P 114
.27¢

sets. Best size for neat job and easy
soldering.
1957 TRound. Ten feet for.

1958 Square.

Ten feet for.

SPAGHETTI
For covering connecting wires in sets.
For size 12 and 14 wires.
1955 Finest quality bralded and satur-
ated with best baked lustrous transparent
Insulating varnish, 3 feet for........l4¢
1956 Best quality braid and covered with

black Insulating eompound. 3 feet for..8c
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We have many thousands of customers all over the world. You take no risk
in dealing with us. We are one of the oldest and most reliable radio supply
houses. “Radio News” guarantees our reliability. Let us serve you and save
money for you. All orders shipped same day received.

SUPERIOR RHEOSTATS | OUR SPECIAL A. F. TRANSFORMER | RaDIo “BAKELITE” PANELS
J147 6 ohm. Each 0 8 to 1 ratio..$2.25 | we supply genuine Bakelite, Condensite
1148 20 ohm. Each. 1550 5 to 1 ratla.. 2.45 | Celeron or Formica, all of which Lave bric-
1149 30 ohm. Each. In Qualits of tone and tically identical properties. Machines well F
One of the finest rhem!ats we volume of sound. th e without chipping. Won't warph. Waterproof,
have ever seen at a price that lifngs 4 transtormer 18| Qne side has attractive natural poiished
makes it the Dest value ob- Lullt for we guarantee 1t | p)ack finish which ean be sanded and olled. M

VACUUM TUBES
Standard PRrands—Cunningham,
Radiotron. Every one guaranteed
new and perfect and in original
carton. ‘We 1ill ship brand in
i stock unless you specify oOther-

juise. . tainable anywhere. Genuine bakelite base. to equal or surbass any | Other side mahogany finish. Either side
{, Inllcs1 Detector, UV200, C3°° Be?utifully shaped  blaek bakelite klnoh mbher ft{f'““"\":‘,g“ f:{xexffst' may be used as front.
e sEiw s rae g with white arrow. Single hole mounting. appearance. arefully ma - v T
J112 Amplifier, UV2014, A rheostat you will be proud to have in ;?aun{)ex:l witly plainly marked binding post | pa, .1 g %" thick 3/16”thick) % ™thick
”081\ ‘1{4'";11 i s bt 770 | Four set. connections. Wonderful resuits on one, two | "y o AT ArL Art
| J 5- 2 t oirBach. . 3.5 [ 150 400 nhm Potentiometer. Meatehes or three steps without distortion or howl- |y oies| No, Price |No. Price |No. Price
“g{ Q\VBI‘I’ ora E:gh T 3’59 | above theostats. Each .............. 89c | ing. A quality item in every respect. 62 7| 1450 5.55| 1460 $.89) 1470 SI 13
1102 UV199, €299, Lach. 3.59 FILAMENT CONTROL RHEOSTATS ’l_ixw% 4451 .86 J461 1.10f 1471 1.60
ADAPTERS 132 6 ohm. Tach....32 , TRICOIL R. F. TRANSFORMER  [islo™ | la%s 1128
To use diy cell tubes in standard By | 1129 20 ohm. Each....35 1560 For 201A or 30ia 1458 1.38( 1468 (.731 1478 2.35
base sockets simply insert one of J131 30 ohm. Kach....38¢ i ) e .58 1453 1.78| 1463 2.27) 1473 3.15
these adapters in the sacket. J135 6 ohm Vernjer ..78¢ 3 1457 2.05| 1467 2.65| 1477 4‘“)
1104 For 199 or 299 tubes....35¢ | Best grade. Will give &= !_56I Fm 199 or 11 or 12 1459 2.42| 1469 2.97 !
J109 For WD11 or C11 tubes 35¢ {enll servigl. hl?umtble ;mt“ ’i‘;ll}es (THEe N :)}503 1462 325
asting gh heat resist- his  tr - 1464 23 X
1130 Standard ﬁgsil(sgn Ing base, diam. in. duce wonderful resuits in any o : D 1365 3.97| 1478 35
1141 UV199 base.....27¢ | Lapered polished black Lknob 1%4” diam. | type of regular or retlex ra- 12x21 1466 4,25\ 1476 570

Potentiometers. Match above rheostats. | dio frequency eircuit. Perfect for one, two

i}ggl‘ﬁhl 6('1:&";“‘{"‘&”3:5 Same high grade construction, or threc stuges. Compucti_lgonveg(l)%nt f«zrm. e dg%?gigﬂ&?“ggﬂ%g&g “F:alf‘llgE:Sr b
r Ran meters. - ub-

brown bakelite. Bi‘ndmiz Ji51 200 ohm. Ea.50c J152 400 ohm.Ea.58¢ | easily mounted. ge to T ber base. Eaqual in appearance and in ail
post connections. Strong essential points to any other eclass of
contacts. Real values. g-mslsm l}"lne smoutih pollsluid fuish. Can
€ drilled or cut without chibping. Guar-

EXT}!A STRONG SOCKET anteed not to warp and to be a perfect

1142 Standard base .....38¢ insulator for radio use. Smooth, clean |

i;'?f Cﬁgﬂ,&’““gq‘l;,;,;;‘ anxszc edges. Thickness 3/16 inch.
stra ¥ .
Double reinforced contact Black Size Mahogany

springs. For standard base
tubes. A wonderful value.

PANEL MOUNT SOCKET
1143 Single Gang ....$.42
1144 Three Gang ....1.39
The best socket value ob-
tainable anywhere. lixtra
heavy, 2 moulde(l.D ;l:,elnuine
w7 7 brown bakelite. oitble re-
BZZZ” 3 {\forced  eantact  sorings,
Wil mount on panel behind rheostat.
Standard hase.

METAL TUBE SOCKET
JI34 Each .............. 25¢
Nickel plated brass tube set§

best grade composition|
hase. Plainly marked binding

Art. No. | Price | Inches | Art.No. | Price
10 1493 $ .75
7x12 1494 .92
7x14 1495 1.09

All-American products are known the
world over for their high quality. Every
item is fully guaranteed to give satisfac-
tory service.

1626 Super ot AUDIO FREQUENCY TYPE

Osclllator Couplel 1628 Universal

Coupler. For use in
reflex and other cir-
oults ...aamszm $3.60

COMPOSITION DIALS
Handsome dials moulded
in one bhilece of polished
composition. 2 Inch size
has 270° scale marked 0
to 100 finely engraved in
contrasting white enamel.

and 4 inch size have
%gg" scale marked 0 to

............ 5.00
1827 Tnput trans-
former ....,.$5.40

Dosts.  An excellent value. | Black Shaft|__Mahogany
STANDARD TUBE SOCKET No. Price I Diam.| Size| No. Price

J150 Single Gang...$5.76

1921 | T16e | 27 (3716 | 1926 | T19
J153 'Three Gang ...2.25

1922 16¢ 25k 174 1 1927 19¢

P L T L S S B

Bakelite base. Polished 1531 10 to 1. Rauland Lyric. A 1923 22¢ 37 13716 | 1928 | 26c

nickeled tube.  Highest Each ...... .25 | transformer d e - | 4629  Short wave 1924 22¢ 37 |74 | 1929 | 26¢

quality socket on the mar- 1532 5 to 1. signed to repro- | B. F. transform- 1925 27¢ 4" 174 1 5930 | 32¢

ket. Best insulution. Posl- 1625 Intermediate | Each ...,..$4.25 | duce music and | €. Tange 250 to GENUINE BAKELITE DIALS

tive coutact. Marked ter- frequency trans- | J533 3 to 1. voiee with all its ,5,"0 meters. For 1931 "2 in. Diam. for 3-16 in. shart..35c M|

minals. For base or Panel former for super | Each ...... $4.05 | original purity of | 201A tubes $4,50 1932 2 in Diam. ror T n o 300

mounting. heterodyne cir - ! J534 Push Pull, | tone. 1630 For199 1933 8 1u.' Diam. for 3-16 in. shaft..39c
cuits ......$5.40 | Palr .....510.80 | 4535 Fa....$8.10 | tubes only $4.50 1934 3 in. Diam. for 3, in. shaft....390

CUSHION BASE SOCKET
se

J145 199 B ______ .50 1935 4 1n Diam. for % in. shaft. Ea.48¢

?Im:)ldﬁdl illl] grlxe Xmieice gf genuine bakelite
n polishe; ack flnish. Finely engrav
HOWARD RHEOSTATS OTHER STANDARD BRAND AUDIO | scale in contrasting white enamel. g\uﬁg
A well known Tine of Theostats | poest R("::IQUESNLCYR IRSNSFO{!&AE{!S ngl kéxloh that fits the fingers. Higher
resh, gTa

and potentiometers that is 17~ | Jags Thoe:(?arso‘r)lc Ranlo rsullén':o lo'n ainers. | grade dials for good sets. Match perfectly.
Ing very satistactory sersite to| j588 Thordarson Ratio § to 1... VERNIER DIAL ADJUSTER
its users. Complete with knob | y589 Ty ordarson Ratio 2 to 1

Muu]ded af lhigh msulatmv z
materfal. Sponge rubber base. W
Non microphonie. Plainly
marked binding post connec-
tlons. Neat and compact.

-';';‘-';'5.'.'-

BINDING pPOSTS . . 1941 Eaeh .............. 14c
Brass, polistied niclel finish. D“’a.sher and andNneater: ] §330 Thordarson Push Pull. " Pair.. L\ 77§ Easily installed at edre of
8-32 in. screw estending % in. 3211 Piain 85¢ 6 ohm 1212 Vernier $1.25 1253 Acme ....iiee.s dial, Egives finest vernier ad-
1370 L 1213 Plain 85c 25 ohm  J214 Vernler 1.25 n  Bria 6l to/ e justment of condenser or inductance. - A
A b::f:] :?7eswitt11‘z;1rof;g 1215 Plain 852 40 ohm 1216 Vernier .25 1?3‘.’ i‘l[l'nl:em%m e great value. Polished black knob.
z . 5 5
and knob %|for phone tip | e oot Boteptiomotel] Mstises lss 1592 Modern Push Dull. SUPERIOR VERNIER ADJUSTER
2 in. long. or ire. Single Hele Mounting Tyne with Dia 1555 Federal No. 226. Each 1942 Fach .......... 1,260
Dozen ...70¢| Dozen ...80¢ 4350 Llain 85c 6ohm 1351 Yernler $1.20 | 1556 Federal No. 85. Tach Dpiitied Dok tnob: ers
Plain 85c 25 ohm ernier I. 1712 Radlo Corp. Each . er ngraved in white.
1Ze I rJg7§“:“l":,lgﬁr 1357128 “si,t';:‘“hole tor | 4353 Ilain 85¢ 40 ohm 1355 Vernler .25 [ ney Spring adjustment, Need
5587 one. Dz, 500 | phone tip or swive | 1357 100 ohm Potentiometer ........ . 1.69 STANDARD BRAND RADIO not be disassemhled  far
9-18” long. Dz, 50¢ In:wefl D 35 FREQUENCY TRANSFORMERS mounting.  Baslls installed.
8N ievireiia. BRADLEYSTAT and BRADLEYOMETER | 4562 Dubiller Duratran - UNIVERNIER CONTROL DIAL
LETTERED BINDING POSTS 1208 RBradleystat. Each ....51.74 1565 Acme B2 ... 1918 For 3/16 in. shaft. sitver R
— 75 S et Latest improved type. Can be used 1566 Acme dial, black knob ...... ..81.10
‘@ @@ @ of eight ...3%¢ | \ith all tynes of tubes. 1567 Acme R4 1819 For % in. shaft, silver
Nickel  plated Bradleyometer El'lﬂ- Refle dial, hlack krob ......... $1.10

washers. Com. | 1209 200 ohm. Each.
@ @ @ @ positior teD S| J210 400 ohm. Euch...
b fettered
as shown in fllustration. Eliminate ACME POT-RHEO.

1916 Gold dlal, mahogany Luoh f
for % in. shaft. Each..... $1.29

[ Repdlaces ardinary ll\noh or ‘dh[ = 4
o N 1570 1st Stage Unit $2.30| Gives ngx'fccg vernier contral on condenser,
enrraving.  Improve appearance. : o) a variometer, variocoupler, tickler, etc. Posi-
3 and Dotentiometer 2t 1571 2nd Stage Unlt 2.30 » 3 ) 5
t:l Sold in sets of eight only. fun,ﬁ'l‘,fé’jm'm owel utit . Dods 1572 rd Stage Unit 2.30| tive easy action. Looks flue. Easily in-
© COMPOSITION TOP j the work of two separate instru- Amblifies without distortion.| stalled.  Especially desirable in tuning
) BINDING POSTS ﬁ
7

;ﬂ 5 Pg dred $3.00 ments. 200 ohm potentiometer. Renlaces audio frequency| neutrodyne sets.
4374 Dozen 45¢ undre f

37 3 heostat transformers using same clreult. Tach unit
g Camposition top, nickel plated body. T L ety consists of a mounting with eondenser, grid |
* £/32 serew with washey. leak and resistance of proper value for

ACCURATUNE
CONTROL DIAL

' SWITCH GONTACT POINTS ARERImES i op Sestresults’ 3914 Clockwise ..53.20
Drass polished niekel finish. Have % E““}’g“‘“t b'hef‘sl}g‘: P~ ¢ INSULATED BUS BAR WIRE fg;g Cmmmcmfk-s 53
in. long size 6/32 serews and two nuts. 1m|t)1 e{ i csot crmcal g J958 Package of 5 30-inch Dieces. ...49¢ L et L
| 1363 Dozen....i16¢  Hundr:d....75¢ i{ljt"::ﬁ:ﬁm'lsly".,dn,rﬂ Te- ;rim"edt copé\er b"lsl \éire insulated 1“-iem ished dial with black
‘ Solder Lugs to Fit Contact Points & ing tubes ‘:-E praper ol _for Masimum |G “red, Using  different tolors makes | finest tuning adjustment.
t: Algo for connecting wires to bind- - f’znz‘?e“” U‘Q%pllgte \vél;llxnwéugtlng. g5 | tracing of circults easy and sure, neater i BEZELS ]
ineg posts, etc. 3222 gg; I'V‘;OO oro%zooAtub(ekes """ 5g and lower caost. Finest quality. TFit any thickness Dpanel.
V2 D 5. ; - -
1365._Dosey. .. 8¢ Hundred...30¢ | 153 For UV199 or €209 tubes...... 9% SCREW ASSORTWENT Size |_Nitkel Blark | Gold _
] SWITOH LEVER STOP 4224 For WDII or C11 tubes......... 95¢ | y9§0 100 bicces screws and nuts......39 n._| No. |Price| No.|Price] No.Price
Brass palished g"CKElHﬂn('IShd $1.05 | 1599 Erla Selectoformer ........... $3 95 | Contains screws and nuts of size and style :s/,, 1904 | 15¢| 4907 | 16e| 1910 | 28¢
1386 Dozen. .. I5¢ undred 1740 Erla Crsstal Detector ........ .89 ! necded for assembling any radio set. 1905 15¢| Joog 16¢| 1011 28¢
= I‘/z 3905 15¢! 198 1Gcl 1912 28¢
PANEL ENGRAVINGS
1937 Per set ....... P | 1

J965 Solid 3-16 in., per 8 in. length..6c
1967 Solid % in., per 8 in. length....9¢
OOPPER FOIL
J968 Per piece .. e ]
Thin cohner fofl for shleldl_ panels.
6 inches iwide, 2 feet long, .005 in. thick.

A complete set of transfers in neat” whlte
lettering for marking connectlons, dials,
ete. Easily apnlied in a few seconds. Look
like real machine engravings, contrasts
neatly on black or mahosany panels, Plenty
of titles for the largest set.

BRASS ROD
J961 Threaded 6-52, per 8 in. length..6c
s J963 Threaded 8-32, per 8 in. lenath..8c
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Which would

This ——> |

" | 0 ||'T|||ii |

A

“WITHOUT ACCESSORIES”

Radio instrument  Loud speaker Ground clamp
Antenna wire Window lead in Antenna spring
Connection swires Mechanic’s labor Hammer
Clips Storage battery Nails
Lightning arrester ‘‘B” batteries Screws
Insulators Tubes Staples
Your time
Separate price for each of these items.

o
D=

| ! I'l.' ' J il IIJNH_' I 'Jlilbll"’l

What “complete self-contained”

T is the best of fun, we admit, to hook up a

radio set, to string your antenna from tree to

house, to connect your ground wire—at least it
is fun if you are mechanically minded.

If, however, you want principally to use a radio
set there are two things of primary importance—
first, that its tone quality shall be absolutely pure,
non-metallic and accurate; secondly, that it shall

be as little fuss and bother to you as is humanly
possible. This means De Forest D-12 Radiophone
— the leader in the field —bearing the imprint of
Dr. Lee De Forest, the man whose great invention
paved the way to radio broadcasting.

As to tone — it is impossible to describe the
clean and natural tone quality which this instru-
ment gives. You simply must hear it and judge

DE FOREST RADIOPHONE

REG.U.S. PAT. OFF.

REG. U.S. PAT.OFF.
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you choose?

DE FOREST D-12 RADIOPHONE
Complete in one unit, with everything necessary to use it
immediately —all at the one initial cost.

Prices according to cabinet finish and batteries.

With dry batteries

In Fabrikoid cabinet . . . .+ . . $161.20
In Mahoganycabinet . « « <« 5 176.20
With storage batterie.

In Fabrikoid cabinet . .« « < $180.00
In Mahogany cabinet 5 5 195.00

«—or this

means as in De Forest

for yourself. And as for convenience, remem-
ber these important things: it is self-contained
and complete in one unit—usable within five
minutes after it enters your home—easily movable
from room to room because it does not need to
be attached to either antenna or ground.

When you find the De Forest agent in your

DE FOREST RADIO COMPANY, JERSEY CITY, N. .

vicinity you find a man who knows radio—a man
who has given us his word that he will see that
every instrument he sells is thoroughly inspected
and properly serviced after the sale.

Avail yourself of his help. He desires, as we do,
that you should get the fullest enjoyment and
satisfaction from your instrument.

Also makers of De Forest Tubes, The *“ Magic Lamp *’ of Radio

1125

DE FOREST RADIOPHONE

REG.U.S. PAT. OFF.

REG. U.S_PAT.OFF,
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Build the Neutro-Reflex

The Wonder Circuit

The new Neutro-Reflex
circuit makes three tubes
do the work of five. Why
build a neutrodyne when
the Neutro-Reflex does the
same work on practically
half the number of tubes?

$15.00

A complete kit for build-
ing the Neutro-Reflex is
shown here. With this
kit comes a complete in-
struction booklet. It de-
scribes every step in the
construction of this mar-
velous circuit. You can't
go wrong if you follow
this instruction book.

ALL ABOUT

TUNED RADIO FREQUENCY ||

FULL INSTRUCTIONS HOW TO BUILD:

A 5 TUDE YUNID RADIO FREQUENCY RECEIVER

A % TUBL NEUTRODYNE RECEVIR I
A} TUDS TUNID REGENERATIVE RECLIVER

A3 TUBL TUNED RLFLEX RECRVER

A TUNED CXTITAL RECLIVEX A BALANCID WAVE TRAP

PUBLISHED Y

50c.

CoRPORATIGN

/ Price u%i%’r%%s &_}E@

Styles with

Capacities
No. 450 Rico (43 Plates)
Condenser .001 o
mfd. (43 Plate I i
Capacity) ?}lis
$1.75 Replaces

No. 423 Rico
Condenser .0005
mfd. (23 Plate

This — s

Capacity) Patents Pending

$1.75 This condenser marks a revolution
No. 411 Rico 1n condenser building. It is the
Condenser simplest and most practical type of
00025 mfd. (11

condenser as yet developed for
broadcast and amateur work. This
condenser has been developed by
our engineers after considerable
research work and has been pro-
nounced perfect by experts.

Plate Capacity)

$1.75

All above with-
out dial

$1.50

This circuit gets the results
on local stations, brings in
distance that is surprising,
‘and gives the same volume
as the neutrodyne. It is a
distinct advance in radio re-
ceiving set construction,

By means of this Tuned
Radio Frequency outfit you
can also build the following:
A five tube Neutrodyne re-
celver; a tuned crystal re-
ceiver; a five tube Radic
Frequency receiver; a one
tube Regenerative receiver;
a balanced wave trap.

We will send vou
FREE the booklet “‘All

About Tuned Radio
Frequency” free of charge on re
ceipt of a post-card from you.

If your dealer cannot supply yow
use the coupon below

.....

“RICO” No Head Set

-

FAMOUS
TRI-POLE

Patents Pending

Money Can’t Buy Beiter
IF YOUR DEALER CANNOT SUPPLY YOU USE THE COUPON BELOW

: Radio Industries Corp., RN1 :
¢ 133 Duane Street, N. Y. City. [
1 Gentlemen: :
?  As my dealer cannot supply me, kindly ship me the follow- !
: ing material for which T will pay postman on delivery. :
8 1
B odeenaenes s pepRacstlshiat v rdemrnd oo dadnaas i amaLpnedyTeae . [
8 1
Name ... i
H 1
: Address .................... Citv.............. Statek : ; emsn.r: :

133 Duane Street

&Q%E?g,

7 .

INDUSTRIES

CORPORATION

New York City /

----------------:-------------------------r
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TROPAFORMER

Build Your Own Super with the Only
Transformer You Can Tune Yourself

It
Stays
Tuned

/In the August, 1924, issue the Editor

of Rabto NEws has this to say about the
TROPADYNE circuit:—

“Here is a remarkable Super.Heterodyne
receiver which we warmly recommend to our
readers. It has several new and unusual
features. In the first place only six tubes
are used giving as much volume as the aver.
age 8 tube Super-Heterodyne. The selec-
tivity of this set is unusual. Unequalities of
the intermediate transformers have now been
done away with by tuning each transformer.
After the transformer has been tuned it can
be left this way, no further tuning being
necessary. This systemn makes for maximum
sharpness and maximum volume. Another
outstanding point of superiority of the
Tropadyne circuit is that it practically does
not radiate, thereby not interfering with
other nearby receiving stations. Most Super-
Heterodyne circuits, as is well known, are
powerful radiators.”

No.

No. 351 Tropaformer, each .

No. 351

The TROPAFORMER here illustrated is the only
scientific balanced intermediate Super-Heterodyne trans-
former. It combines transformer and condenser, and
enables the transformer to be tuned to the very finest
degree. Once tuned it need not be touched again. Butit
entirely of hard ruhber,

This TROPAFORMER does away with exchanglng
tubes in order to balance the circuit. Kach TROPA.
FORMER is tuned to its tube and vice-versa,

{Patents Pending)

Entirely
New
Principle

the finest possible point

BUILD THE LATEST TROPADYNE CIRCUIT

350 Kit containing four TROPAFORMERS with shunt condensers, tuner and one oscillator coil.
Price complete with booklet giving full directions...

The inventor, Clyde M. Fitch, has th&

to say about TROPAFORMERS:—

You can now build a real Super-Hetero-
dyne that not only exceeds them all, but is
the only Super-Heterodyne that is scientific.
ally balanced. Herelofore when building a
Super-Heterodyne you either made or bought
the intermediate transformers. These never
matched as it is impossible to make two

windings exactly electrically alike.

While some firms are advertising matched
or balanced transformers this is a mislead-
ing statement because even though they are
initially balanced ever so well, when placed
in the circuit they become unbalanced auto-
matically due to inductive effects between
transformers, lead wires, etc.

TROPAFORMERS can be scientifically
balanced by anyone. Each transformer is
equipped with a condenser across its second-
ary. Once the TROPAFORMERS are
tuned they need not be touched again.

The only intermediate transformer for

SUPER-HETERODYNE CIRCUITS

that you can match yourself

Enables you to match the transformers in your
Super Circuit by tuning—and do so to

No.
No.

352 Tropadyne Bakelite Tuner, each
353 Tropadyne Bakelite Oscillator Coil, each

ADDITIONAL TECHNICAL INFORMATION GLADLY FURNISHED
IF YOUR DEALER CANNOT SUPPLY YOU USE THE COUPON BELOW

Yi:i Duane Street

_ehDlg
INDUSTRIES

CORPORATION

: Radio Industries Corp., 1
g 133 Duane Street, N. Y. City.
: Gentlemen:
i As my dealer cannot supply me, kindly ship me the follow-
: ing material for which I will pay postman on delivery.
S o e A B s BB B0 B 8RB BA I E0I0 B0 A RAR DG
. 1

New York City I Name ....ccooooiuermiurrnmieannmniisssisesireeinees

: Address ..ceeveasscossononcs City..ooonrnaeness State......

\
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SRS T o

SEal T i 55 ST 2 m?—;J

Important Features

1 Two terminals suffice for ALL
Tubes.

2 Back-panel extension is 11/16
inch.

3 Holes for table mounting are
provided.

4 Graphite discs give stepless,
noiseless control,

5 Internal switch opens battery
circuit.

6 One knob provides control from
1/4 to 100 chms.

7 One locknut holds Bradleystat

securely in position.
Dirill only one hole in panel.

(@D —

ey

8
i

Supreme in design and performance

SIDE from the novel “one-hole mounting” that char-
acterizes the Allen-Bradley line of radio devices,

the most striking new feature is the extreme compact-
ness of the graphite disc container. When mounted
on panel,the new Bradleystat extends less than three-
quarters of on inch behind the panel. The same is
true of the Bradleyleak and the Bradleyohm. And

the Bradleyometer extends only seven-eighths of an inch.

You can improve your radio set immensely by sub-
stituting a Bradleystat for your present wire rheostat
or a Bradleyleak for your old grid leak. There’s plenty

of room. Try it!

Electric Controlling Apparatus

287 Greenfield Ave. Milwaukee, Wis.
Baltimore Buffalo Cleveland Knoxville Philadelphia Saint Paul
Birmingham Chicago Denver Los Angeles Pittsburgh San Francisco
Boston Cincinnati Detroit New York Saint Louis Seattle
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Sales Offices

Baltimore
Birmingham
Boston
Bufialo
Chicago
Cincinnati
Cleveland
Denver
Detroit

)

v
-

dens
PERFECT Vapiaqy

E CONDEMS
CAP " 0003 1y 4 o oTER

The dust cap over
the stator plates is
instantly remova-
ble without tools.

A Low-Loss Condenser
for Selective Receivers

HE New Bradleydenser embodies many new

and important features that contribute to its
high efficiency and low loss. One of the most
significant innovations is the omission of the
outer end-plate and the substitution of a unique
bearing that maintains rigid alignment of the
rotor plates without the use of unnecessary insu-

All plates are solid brass, lating or di-electric end-plates. There is almost
carefully soldered at all di . c 1. 1

joints. The Bradleydenser no di-electric material in the Bradleydenser
Zf;:,’,;":.f;,:;,’:: 1::;,",:: to absorb energy from the antenna oscillations.

The minimum capacity also is low, affording a
wide range of control. This is an important

SBaig R'atmgs advantage in sets to be operated from loops.
and Prices
0.00025 M-F. $4.50 We shall be glad to send you
0.0005 M-F. 5.00 complete information about
0.001 M-F. 6.00 the Bradleydenser. Drop us a

The Bradleydenser has no
vernier plates. The shaft is
14-in. to fitanystandard dial.

line, to-day!

‘ ectric ControllingApparatus

287 Greenfield Avenue
Milwaukee,Wisconsin

Knoxville

Los Angeles

New York Notice the amazing.
Philadelphia reduction of insulating
Pittsburgh material to two small
Saint Louis spacers. The di-electric
Saint Paul o loss is, therefore, very low
San Francisco

Seattle

1129

eAnother Allen-Bradley Radio Device of the same perfection and quality as the Universal Bradlgystat
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“BUILD YOUR OWN” WITH “RASCO” PARTS!

Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

ooy et e, SPECIAL PRICES FOR THIS MONTH | Money refunded i

goods do not satisfy
i

Dial Marker i Vacuum Tubes ‘I:Riso’s’ (Adjustable) Cockaday Coil wTanned B’ Batteries |Audio Frfeuuency Trans-| Sponge-Rubber Cushions
The blg little thing ¥you oud-Speaker Phone e positively guarantee| _ ormer
have been walting for.|ONIY best make tubes car-IHas rubber gasket under- |Guaranteed best make.|thece batteries to be offNo better Transformer ((1;:: t;“ilb‘;ﬁ,m‘,‘;‘" S’;‘;{:‘;i
Just drill a hole in the(rled in stock. Any tube|neath diaphragm, making ’{‘hree windings of No. 18ljong lite. We carry only|made. Highest clags ma- sponge rubber made. Size
panel and mount the|reblaced 1f defective. pro-|phone fully adjustable. [3agnet wire. Tas brass|fresh stocks. All with taps.|terials. Impregnated coils. 217537, 347 thick.
marker above- the dial.(viding filament lights. |Gives amazlng results as|Drackets for Danel or basely2250 sm, 22% v....$.85(Silicon steel -stampings ” {

\_"f“‘ s
"RA
2%

w

% ® Nk ‘,.b

Nickel Dlated and nolished, loud-talker on 1 and g2|Mounting. Satlsfaction|jas5) Medium Narvy used. Save 50 per cent by "
17788 Dial Marker,, J201A 5 v., .25 amp. $2.50(stages of amplification. ~|Suaranteed or money back.[size, 22% -volt...., 1.20[assembling it yourself, |)8989 . Sponge-rubber
each .uiienieniiniin $.05(J199 3 v., .06 amb. 2.50(J2525 Speaker with 5 |J2750 Cockaday coll $1.50(J4500 Medium size, J1100 Ratio 4%-1...52.0p|cushlons, each ......$.12
J12 1% v., .25 amp. 2504t cord ...........$2.68 A vnlt oo s 2.7 2. N04S1X fOr sssisiaziss .60
@ )
! { 3
Neutro-Transformer Moulded Variometer FONEKUSHIONS Straight Line Condenser |Radio Frequency Trans.|NEW!! NEW!! Dilectryte Panels
Can be used for all tuned|dighly substantial instru-{Made of sponge rubber.[Simplest and most Prac- formers Push Pull Transformerig § o o 5 ¢ dielectric

radio frequency eclrcults.|ment. Silk windings, %, ”|Make wearins your receiv-ftical type of condenser. |gRest Radio Frequency E{’e‘e ﬁ:‘;vnyra;ie;)w m;gﬂ'ﬁﬁ' strength as per  Jlureau

Made for usual broadcast(shaft. Bottom flange when|ers a pleasure. Tositive-154430 “Rico”” Condenser|Transtormer loped of Standards. Beautiful

waves. Secondary has one nlalc{ed 1x_1tot4, 3 dtlreguorz galf:ﬂ:'lgceepignno;se;l:ansd ?31 mfd. 43 plate caba- farra sDrer:iegne%"gyoﬁ I’ID éluﬂltllse lgfml;;;t“;gaterégllf._ high finish,
senuine[makes instrumen are “Helty wvmue Winmads sl . Titor ¥ -16"

'c)zr:{teelx;mtag;bes’}‘\vosnker:vtllﬂt.e mounting. 180 to G5njure. Sponge rubber will 14;30 $ Lacault, Associate Editor{con steel laminations |J7100 7x10x3-16”...8.

Furnished wih 2 brackety |meters.  Money back if{last for sears. Light as(]23 c.a%gg&;,tymrd. 23 IRADIO NEWS. Afr core|Save 50 per cent by as-|J7120 7x12x3-16”.

Sou e O My s S Dmaaes SRRSO ADIaNe. (0aDaeits - acam . N sembling yourself. Sim-|J7140 T7x14x3-16"..

1l istoumiantulslnobfalllg Lhe dier: J4110 00025 med, 1y |7Pe 200-600 meters. (RN 8 e irnished, 17180 Tx18x3-167 12
11159 Transformer, 1at we clalm for It 13550 Fonekushions. set |plate capacity ......$1.75/12800 Transformer, size |[J((59 Push-Pull Trans- |17210 7x21x8-16”.
o ooeeoee......§1L.65U5350 Variometer...$3.0000f two .............$.421A1 troes no dials $1.50/1%7x2%” .........S1.50\former, ratlo6%% to 184 001J7240 7x24x3-16” ..

BE SURE TO ’ == '
SEE
PAGE 1279
_ OF ! a l
Three-Gang Socket Rasco 180° ‘Variocourler | Jiffy Jacks and Plugs 17 Radiocite Detector Spaghetti Soldering tron

§ilk wire wound on bake-[14870 shows the best and “RADIO NEWS Base solid black composi-|Varnished flexible cam-«giailest and  handiest
Aluminum shells, genu-|lite tubes. Six taps.|cheapest cord tip. Mounted FOR NEW tion.  Automatic crystalibric tubing, 319 takes No.imade. Fits any flat iron
ine heavy bakelite base, \Vntve lenF;‘:th, 1;;(]1 to G(Jtn Izehtln;i&a;éel.l Posltivefog- |Smldfr. Tripleadjustments.[22 wire; 320 takes 18 tol or Dercolator plug. Plug

meters. or panel mount-jtaet. shows new Jiffy mallest, neatest detector|20 wire; 521 tak 16 t " ”
3 brackets for mounting,jing 4” shaft.  Your|Cord Plug and twe Jiffy “RASCO” made. Radiz:mste erystal.|18 ;:'ire: ;41 :;kgss 22 tg ltf)‘rfg P Compiets but with

12 nickel binding Dosts.money refunded if it is{Jacks. J4870 Jiffy Jack. 200,000 in use. 28 wire. K Comple_te Duthsithe
Length 7%”. not all we claim, nut and screw, ea...$0.05 GOODS 11899 Detector ..... $0.60{J319-320-321 Per ft. $.06 (U DLugjof wire.
J3100 Variocoupler pre-|J4875 Two Jiffy Jacks and 11898 Galena detec- 1341 Flexible soft rubber(J2200 Soldering
15995 3 gang socket $1.50pald ...............81.5010n0 Jiffy Cord Pluzg 204l llter .................8.50ltubing; 10 feet for..S.20liren ............... $1.45
@1
B i | 445| ="
— P 5025 g199
T425-3616 % ! 01
Formica Panels Brass Rods Litz wire Copper Ribbon Tin Foil Switech Knob ““Rasco’’ Bezels
Clearance Sale Sold in_6’’ lenEths only. —|-005"* thick. ”
As we are discontinuing!)8032 Rod, 8.32” thread Prices are per foot. B— 1700 %" wide; J701 %" All our tin folls come 4 1199 Knob, 1%” dia., I:‘lnest Bezel on the mar-
tiese Darticular sizes,this|iength ..o .v. oo d equals. wide: 1702 3-16” wide. wide.  Uniform produet " e o ket. Bezel comes entirely
materlal is now offered at|J6032 Rod. 6-32% threaq|1823 E No. 25 B&S $.02|a11 sizes per foot.. s gi|lhToughout. height %" ; 8.32” screw.|nickel plated. Can be used
cost. Al 3-16” thick. (length ...,-.........5.06/890 E No. 28 B&S .0 Copper Foil Best grade only 1850 has{i4451 ~ Has 8-337 orfon % or 3-167 panel.
3352 9x12” each ...$1.75|J1425 Rod, plain = %7(J831 E Ne. 21 B&S .03|.001” thick. 4” wide. 1500 sq. inches per 1b. 10-32” bushing, po screw.|JI1760 Rasco Bezel,
1354 6%x10%” eun. 1.901 ond, length ....... $.10/J892 E No. 20 B&S .04(j5025 Copper Toil. pet[J851 700 sq. inches to Ib. 1199 Enot inch
1356 6x14” cach.... 1.60(J3616 Rod, plain 3-16”|10 per cent discount Inffoot ................ $.10{1850 Tin foll .. ... th. $.48 il --.-$.10
1357 6x4” each...... .G5iround, length ....... $.061100 foot lots. 10-foot lepsth ....... 8014851 Tin foil ...I1h. .48(J4451 Knob ...... .. .06

a2
318 ! !
Mounted Crystsl-(‘:junt - Rasco Vernier - Angle. Bushing Panel Mounting - S(otra%e Battteries Rheostats and Potentio- | Rhecstats and Potentio-
Cup has screw and adjust-[Why wuse a vernier conden- suaranteed for two years. meters meters
ment nut. Fits all stand-iser when a vernier attach- (};:leelles Dlg:g useldoa% ml?s“el:t . Lo Loss: Boniensens Only NEW material used. it High h :. lr 5 me
ard ~ mounted  erystals.(ment will do anything and|5°)67 "\ fde. nelwht 7-167 Positlvely no better con.|Acid proof terminals. Pat-|Come with —metal dlals(High heat diclectrie base.

Nickel plated, polished. |everything a vernier con- denser on the market, ent vents. and composition knoh. Ex- (,‘on{e with ta'nergd. knurl-
B 1318 Nickel Cup ,..$.20|denser accomplishes? 11475 Angle plece, Shafts 147, Save from 40) 12400 Two volt, 4 cellent merchandise de-|ed knob, 21" dia. Com-

=N i

Radiosite Cleverest vernier made.|"ath --o-ee- o -+8.03(t9 ‘60 percent by assewb-|mnp. Lours . .$3.90|°pite low price. plete with polnter. f
Best most senstl]tives mtll\llmt- Cl:\n1 bes used b“'(th any Adapter Bushing ling condenser yourself. |J640 lSix 0 5% 14210 6 ohm Rheo...$.27|J4310 6 ohm ......5.38
ed crystal. . 8. Navy|dial oft rubber ring s ....80.10lamp. hours . s 7. 3}
asing it. Each tested. |engages dlal. Nothing to|Makes %4’ dial fit 3-16” iy },1 Tlate 110 J Six volt. 60 J4211 30 chm Rheo... .301J4311 30 ohm ...... 44 B
1317 Radlccite Crys- come apart. shaft. %” long.” - J2121 21 Plate ... V220000 pours ... ... 9.50|14212 200 ohm Po- J4312 Potentiometer, 200
@l i iaee.....$.251(J1450 Vernier ..... .$.18/18866 Bushing ......$.011J4343 43 Plate ... 1.331Shipped express collect.itentiometer ......... .45lohms ............... .65
; —e meeme—

i

650.5 65l | 22

! : P AERIAL S

Phone Plugs Bakelite Socket Condensers Name Plates [BindIng Post Name Plates[ “Rasco” Posts i Cord Tips
Sold from 75¢ to $1.00|Octagon shape. Tour nickel| Best made, paper-impreg-|All name plates b""“"‘r:li)%he? mo‘;ll:laese_“g":_';’Made of blzek composi-{Standard phone cord tips,
evervwhere. Hard rubberbinding Dosts, phosphor tated condensers. Capac-|iwith silver letters, put, “A” Bat. —. D[ thon. ?:l«;clléelre‘a}h $.03
composition shell and pat-|hronze contact springs.|ItY Suaranteed. :8389 (Richt or left) $.10|Rat. —, Loud Speaker,J650-50 Each ...... 5.08 ool cns o wn ve S
ented cord tip holder. Fin-|Best brown bakelite. {15050 Phone Condenser. 1809 Comes in 35 stvles.|“’C™ Bat —, Aerlal. 111202 Has nickel-plated Separable Cord Tips
. . 16510 - $ . 2 Yoldhd i b vaiee .§.20 A"vy denomination, each!Input, “A Ba!.“—‘—”. B’*bottom, each ........ .081No solder required. Wire
est workmanship through- Bakelite socket $.40] s SATUE) fodime b A i 04|Rat. 4, Loop “‘C’" Bat :
P 15056 Grid Condenser. ° | YY) o T eep s “|Dozen, each style....$.90{zoes in ferrule. Shank
out 18500 Tube Socket. Made| 55005 g|Panel Scale. 237, gp°.|-L.  New! “A” Rat. +1 holds it tight Nickel
§ . G O e RS -<%lmetal, silver backsround,|"B’* Bat. —. 1122 Initialed Binding|! 1ght.
| 11030 Rasco Telephone_[entirely of comnosition.|)sn59 Gria Leak Con-  |black Jettering. IGN00 Name Plates. ai|Posts. Six ponular stvles. IPIated. i
Plug. Each ...... ...5.35 Best rade. EBaeh ....5.35 denser. .0M95. .. ... . $.30'J715 Se-ls, Fach..... $.15 stvles, each ..... L...8.03'Each L.l $.06 J290¢ Tach......... $ 06
-
RADIO SPECIALTY COMPANY, 98 Park Place, New York City
Factories: Brooklvn. N. Y. Elkridee, Md.
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““BUILD YOUR OWN’’ WITH **RASCO’’ PARTS

Lowest Prices in amerlca

3201 i n
3110%) ¢ * g ? T
= 3080 §
W 'l | 3200 s b & 304 301
“Perfect’” Lugs Spider Web Forms |11375 Universal Bearing|Brass Strip and Tubing| Aleohol Blow Torches Tropaformer “Raseo’” Switch Polnts

These new and Improved forms wind your|t0 hold rotors. Length|Brass strlp %” wide;[Best made. Give intense The only scientific inter- |Nickeled and polished.
lugs are brass. nickel :;;lll:jzr ‘;'S,s, o M,S, (ymm of bearing 2%, shaft 1-16” thick; 6" long. hol ﬂame. Great for fineymediate Suber-Heterodyne|J301 %"x%”, 6 32",
plated, flattened on toDihard, well seasoned tibre, 1%”  thread 17 longlJ1430 Per length...:%. 10|wo transformer. It combines{doz. ............... 3.18
as shown. Made of aly 16" thick, center and lhreaded sleeve %" long,|11431 Brass tubing,”dia. 1898I 5" Torch......$.85|transformer and condenser|J304 %~ dia.  R®¥
single Diece of metal. slde holes for wiring ACH L. ....$5.25(%"; 6” long; length $.15(J8982 3” Torch ..... .50|and enables the transform-|thick, 6-32%, doz.... .I8
Lead wire goes into tube. % es! o JISJO Sockettes. Four of | Threaded Brass Rods |J4104 Rosin Core Solder. fer to be tuned to the finest(J305 14” dla., 3-18”
13110, J3080 ‘'Perfect”|Doth 5" diameter. these take one vacuum|Sold in 67 lengths onls.[A  non-corrosive solder|degree. 2” dial included jthick, 4-36”. doz.... .18
Lugs. Each 13200 Spider form...$.25|tube. Grasp tube firmly.{J8032 8-32” thread $.08|with flux inside. in price, 3510 Tropa-{J375 Switch stop %"
Dozen lots 13201 Spider form... .25!Best by test. Set of 4 $.25116032 6-32" thread .06118"” length ........ ,$. 10! forimer-each ....... $6.751long. with nut, doz... .18

o Mouldedb Dtials = BTq;;d Radio Frelk Kt“ Throw Switches Bakelite I80°s Coupler Jacks and Plugs Cord Tip Jack Series Parallel Switsh
M Only very est grades| Bui your own Neutro- — Do Lux tyle o .
fiandleds DBuslilocsl ‘sbsos drnero INeutro-Reflx with jlounted; tom, eomnosition Tubes OIL n:'.ural color ‘?0:‘:0'&5 m%}::tlgl!‘;' mﬁli(ll‘;fr ;l;ggk':s “5‘:‘:1 oglnblgldlgll% Qluiﬂl{( :(l)]angahnomBlon:
i . ; J cire ther. J
lutely true. Dials cannot &%Eg&hﬁg‘;;g:ﬂfﬂi I‘ill:h black, ASmall enough for bakelite, wound w1th Postal Telegraph Jacks. IL’“PDECI by jack. ~Made of co:n:osltiox:m%n:l:. nlenlrel
“0005 condenser attached: 81l radio Durposes. green silk, Cast alumi-jmakes these. hrass, nickel plated, bcre\o plated  fittings. Blade

. i num bracket, 34" shaft. to attach lead wire. Nol¥'®U
two Neutralizing Conden-|J4100 Single pole...$.25| Bt 0v 13 "taps. 180 to ”gg? g:ﬁf ‘é :g:{gg: 5.95 soldering necessary. radius 1%”.

ers. Also 1llus. hook.
sers. 00 J4101  Double Throw 550 meters. 11002 Jack 5 springs .80/J1500 Cord tip jack. . 32950 Series parallel

18778  Radio I\renuency 9
13076 Dial 4”7 .... GLE s o .cosie ..$13.85:Single Pole ........ $.35 13150 Coubler . 11003 Plug ......... INEaeh g s gariiood L I5lswiteh L ............8.25
—_— ——— c -

TY

% \ Ly

Melotone Loud Speaker| Tinned Nickel Lugs Wood Cabinets Collapsible Loop Aerial | “T" Wire_Connectors Nickel Serews Duo-Spider Coll
Best popular loud speaker.|All our lugs are tinned. |Highest grade mahogany(32” high, 28" wide. Has This big lttle article Made of brass. nickel For Reinartz clrcuit, 200-
Fibre horn, heavy metal{)310 Brass Lugs for No. fcabinets made. Top {sjheavy cast base uponwhich [solves all troubles when lated. "ﬂ t’ ‘ 600 meters. 19 taps, Slrze
base, five ft. cord. Nickel|S screw, doz. ......5.10/hinged. Made of %" steck. |loop turns casily. Wind-making “T** wire connec- {’ “de 51 8 A“"d t;“’““g 4% diam.; 174" center
gooseneck. Grentest tuned}J311 Copper Lugs tor Nos.[J710 Panel, 7x10” $2.60|ing consists of spcelal mul- ftions. Made to take 1/16[heac s y0e3o 0y thread|gpening. Coll is firm and
(adjustable) talker. Hornl6 and 8 screws, doz..$.10 1712 Panel, 7x12” 3.00|tiple stranded wire. Loob|square or round bus-bar up to will not fall apart.
fength 11%”; bell 657; 1309 Copper Lugs for Nos.[J714 Panel, 7x14” 3.15|readily folds to it into 47 [wire. Can be attached|Price, %", %", %47|J2650 Spider Cotl..51.15
total height 97, 4, 6 and 8 screws, doz .10/J718 Panel, 7xI8” 3.40|tube. Hard rubber insu- with a Dair of Dliers, long, dozen ........$3.15/J2660 Coll for panel

1255 Melotone Spesk- |[J308 Copper Lug for 6- 3"|J72| Panel, 7x21” 3.75(lation. J2610 Collapsihle(J2975 *“T"' Wire Con-|Price, sizes %" ‘and 1”!mounting.
er . .iiieieine.....$4.00Iscrew, doz. ..o o Panel, 7x24” 4.2 $3.75 Inectors, 12 for.....$0.05ilong, dozen ........ $.30'ers ......

- Sa—

6400

4400 l

Binding Posts Double Phonodapter Cardboard Tubing Radio Cement Bus Bar Wire Phonodapter Skinderviken Button

” Only seamless tubing made|w t: Square  wire, 1/16"
;gggelsmﬁ'nli{)ze‘e:c&h..tfifg:t Elll"lS %Blcephzn:ygnspt.}::;déung (I.—Inside Diameter. 0. nai?gllfll;r{yes}irmcimcrgﬁg 1/16”, already “““ﬂi Will it any phone. Make pypous  Microphone for
Ji24  Tnitizled Binding|double head set. thur|—Outside Diameter. L.icovered wircs. Coils cov- maldng;i sonldermg easy. ivour phonograph & loud|ryanemitters.  Sold  all
Posts: Antenna; B. Bat.|making your phonograph I—Lﬂ:gth)- 16600, 3 [ered with this cement ld n 2-foot lengthsiialker. Fits all Phono-|over for $1. This fs the
—; A. Bat. +; B. Bat.|a loud talker. Made of 3 ., T L....$.30/require no form. Wire: 16400 Bus Bar craphe. Made entirely of [Eenuine article. No {mi-

3 2 . JGSOI. 3%"” 1., 3%"\hold together solely 'vlth i 3
4% A, Bat. —: Ground;fcast metal, nickel plated. . .i41, (tation. Smallest and most
Phone; each ........$.06/3 soft rubber bushings. 0., 7 I 7 41;/;-,, 3(-)3?'515604 this cement. Greér;..s'|il;.b.o};i.s 03 :‘:::’ :uol:: ”:-:xb!;er witll sensitiwmicmphonemade_
145 Soring Posts, ea. .04/11320 Double Phono-  5.35; " J6605, 'z:y." 1141750 Cement. 2-oz. Rubber Insulation. er Diameter 3%”.
144 Spring Posts, ea. .07 dapter .............8.6513" 0. 237 L. s i5lbottle .. ... $.50114400 Per foot ...... $.02'11310 _Phonodapter. .$.38 19895 Mncmmmne ...8.85

COMPLETE SET SALE AT REDUCED PRICES Wanted SPECIAL

Reinartz Receiver Exactly as shown with Auteplex Cireuit Will bring broad- This Com H i

pany is always in :
mahogany ¢ ab {net, - cast on loud speak- | ¢ho market for new ideas. Any & gﬁgugl:ubllélggd 23&0

Ernn;’xrzlletsemg%llz t:l;:; small specialties in demand by

e A1l | the radio fan will be highly
f,“?,dt sh?r(nclu(unn welcomed by us. Some of the
mahogany cabinet, | articles shown on this page
panel, instruments, | originated with our ¢ustomers,
binding posts, etc. | whom we paid well for the
Can be put "°¥le"“ ideas. Send your sketch or
er in a few hours | moge| addressed to Research L LS

panel, all necessary
instruments. binding
posts and pattern for
assembling. This set
can be put together
Dy anyone 1n a few
hours. You can cover
1000-1500 miles eas-

Stundard phone with
6-foot cord. Tripole
type. Regular price,
$4.00. Our special
price.  J6060.

Dly with this set. g
19988 Reinartz R time. Department, c¢/o this Com- Maoney bfxck if not
celver .. o.ve  $13.50019955 Autoplex outfit............c: $15 00 | pan. J6060 _satisfaetoy
2 o~ No.
New (925 ““Rasco’ Catalog " NEUTRO-REFLEX— —The Wonder Circuit!
- rade-Mark
CONTAINS 75 VACUUM Here is one of the most talked
T‘.’fﬁg#%%ig:g 5%%0 F R E Eo of radio circuits that has been
ARTICLES. 92 PAGES A POSTAL Pr%ducedbthi;! year.d Why build
ir. INGS IT a five tube Neutrodyne receiver
o o when the NEUTRO-REFLEX

cuits: These impor-
tant circuits are ex-
plained clearly, all
values having been giv-
en, leaving out nothing
that could puzzle you.
Just to name a_ few
of the Vacuum Tube
circuits: The V.T. as
a detector and one-step
amplifier; all Armstrong
circuits; one-step radio
frequency amplifier and
detector; -three stage
audio frequency ampli-
ﬁer, short wave regen-
erative circuits; 4-stage
radio frequency ampli-
fiers; radio and audio

will duplicate the results on three
tubes? This famous circuit was
developed by Clyde Fitch, and
was- fitty described in. RADIO
- NEWS*for- August, 1924, pages
"188-189,  Practically the same
outfit is now made by one of the
largest Neutrodyne manufactur-

ers. This circuit does the work, 3 Tubes Do The work of 5

brings in the distance AND has
the same volume as a five tube 500 MILES ON LOUD SPEAKER

Neutrodyne set. NO NEUTRALIZING CONDENSERS ARE NEEDED WITH THE NEUTRO-
REFLEX. Uses three 201A tubes,

Our outfit comprises all necessary parts to build this set as follows: § “Rico” NET'TRO- -TRANSFORMERS: 3 “Pliot low-
loss 21 Plate Condensers: 2 *"Rasco” standard Audlo Transformers;: One ‘"Rasco’ Jack; One ‘'Rasco’’ Grid- Leal\ Conden-
ser; One ‘‘Rasco” .001 Fixed Condenscr; 3 Bakelite Sockets; 3 “Rasco’” 30-ohm Rheostats; One 7x21 Mahogany Cabinet;
i1 Blndmg Posts; One 7x21 Dilectryte Panel; 1 Grid Leak; 3 Dial’ Markers; 3 37 Dials; 3 .001 Condensers; 1 .00025 Grid
Leak Condenser; 2 Grid Mountings; 1 Foot Rubher Tubmg, 1 Doz: “"T* Connecmrs, Fibre Wasghers, Screws, Brackets,
etc. ; 30 feet Bus Bar Wire: One Base-Roard; T Binding Post Nameplates; One set of dnect-ons, Blue Prints, ete.

fi"fgt‘l‘sglgy “c’;‘f;‘lggﬁagj &y ""?f;-“"mm TOTAL PRICE OF THE GOODS LISTED ..0....ccvucrornsneneeccns e eeeee. 82718
plifier; all Reflex Cire ASROsPAY ST TE TRRISH OUR SPECIAL PRICE FOR
cuits. a THIS MONTH ONLY J5599.... 526 25

RADIO SPECIALTY COMPANY, 98 PARK PLACE. NEW VORK C
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| Sell 4-TubeRadio
[ Instruments for $

dealer to you—the Ozarka $39.50 four

tube instrument would cost you exactly $65. No wonder
people are amazed at Ozarka values.

Selling as we do through our own direct factory
representatives, the Ozarka selling expense is the very low-
est possible, considering the fact that the instrument is
demonstrated in your home.

The price you pay not only includes the sales expense
but also the service expense. The success of any radio
instrument, like the automobile, depends upon service.
Ozarka representatives have been trained directly under
Ozarka engineers—the men who designed and perfected
the Ozarka circuit. They are, therefore, capable to deliver
expert service to you in your own home without expense.
Compare this with the customary method of having to send
and instrument back to the factory to be serviced. Somehody , st

references, and above all be willing to learn what we are willing

has to pay for this expense. - to teach him without cost. Technical knowledge is not essential; in
No matter how perfect any radio instrument may be when it leaves fact, we prefer a man who knows very little about radio because we can then
the factory, little things sometimes will go wrong. The ordinary handy teach him according to our method. The man we are looking for has lived

q 4 5 3 3 in his vicinity for a considerable length of time. He is well known — well
man is not the one to properly service your automobile, and it is also  thought of, and would Liesitare te sell any article unless he is thoroughly con-

true of radio—only factory trained representatives can properly service vinced of its merit, He may not be able to put in all of his time tostart with,
any radio instrument. The saving in selling expense, plus the saving to us of the sery-  but if he will give it his spare time—radio is sold principally in the evening—
ice expense on Ozarka instruments, makes it thoroughly possible for this company to  he will build up a permanent and profitable business of his own.
sell a 4-tube instrument which will satisfactorily operate aloud speaker for a retail price This is not a proposition for a man out of a job merely looking for some-
of only $39.50. If you pay more, you are paying Someone for sales and service expense. thing to tide himself over. The investment required is small, but is absolutely
The Ozarka factory representative who is perfectly capable of delivering Ozarka necessary. Experience in salesmanship is profitable but not essential, be-
service wearsthe Ozarka gold button, “vhich is the symbol that he has completed cause the Ozarka in the hands of a man who knows how to operate it
a service instruction under Ozarka engineers. He is perfectly capable of come- will do its own talking—it will sell itself if given a chance,
pletely assembling any Ozarka instrument and locating and correcting any If you are willing to learn every detail of our instructions re-
little trouble that may ever happen. He will gladly set up an Ozarka in your garding the servicing of Ozarka instruments, and realize
home without any expense, and let you operate it yourself. You must prove that such knowledge is necessary to lay a foundation for a per-
to your own satisfaction that it delivers for you exactly what you expect manent radio business, write us for more information.
a radio instrument to deliver. We can only consider men who are really sincere and want to
Would you be interested inreadingafew wonderful, interesting stories improve their financial condition—men who are willing to do their
of real long distance reception—letters from people who have actually best, and above all men who are frank enough to tell us about
heard London and Manchester, England; Cardiff, Wales; Glasgow. Scot- themselves. Let us have this information today, and be absolutely
land; Buenos Aires, South America; and last but not least, a number of sure to give us the name of your county. If your county is now taken
people have heard Honolulu, Hawaiian Islands, on the Ozarka instrument. s you will be notified immediately; otherwise, we will gladly give you
Ask for book No. 200. It will be sent free if you give the name of your county, full details, Send for Book No. 100

30

We Have An Opening for
a Few More Ozarka
Factory Representatives

At the present time there are over twenty-two hundred
trained Ozarka representatives who are successfuly de-
livering Ozarka instruments and Ozarka service. There
is still some territory not covered, and to the right man we
can offer a permanent and satisfactory business of his own.
The type of man we want must be clean cut, have a good
reputation behind him, be in a position to furnish the best of

OZARKA, Inc., 804 Washington Boulevard, CHICAGO, ILLINOIS -
0SB 2 2

(7D):
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The Radio Experimenter

By HUGO GERNSBACK

situation which probably has no parallel in all science.
Briefly the situation is as follows: All about us, at
almost every hour of the day, there is floating through
space music, information, news and every other form of en-
tertainment. But in order to take advantage of this abso-
lutely free entertainment we must first have a key to unlock
this invisible universe. There are two ways of accomplishing
it. The first is to step in at the nearest radio store and buy a
complete radio outfit. The second is to make the outfit your-

self.

The first method is simplicity itself, and one need know
nothing about radio to receive all the free entertainment. The
other method is not so simple but is vastly more interesting
and exciting. As a matter of fact, to build a radio set your-
self for the first time is a vast adventure with unending thrills
and excitement. Moreover, no parallel can be found any-
where in our modern civilization for these reasons: Have you
ever heard of anyone making his own phonograph? There
may be a dozen such individuals scattered over the world, but
we have never met one, unless he was in the phonograph busi-
ness or an inventor.

Or, have any of your acquaintances ever built an automo-
bile? There may perhaps be a few individuals who have done
it, but we have never met such an individual. There are,
however, good reasons why it is not done. You cannot step
into a phonograph store and buy every article necessary to
build a complete phonograph. They will sell you spare parts
of certain items, but no one would ever think of trying to
assemble a complete phonograph in this manner. The same
with an automobile. You cannot step into the next automo-
bile accessory store and buy all the parts for a complete
machine.

With radio, however, this situation is vastly different.
There is hardly a radio store that does not invite the radio
experimenter to step in and buy parts—or, as our English
friends call them, components—with which to build his latest
pet hook-up. There is not a single item from a loose coupler
down to a screw, from a finished cabinet down to the smallest
lug that the radio experimenter cannot readily secure. And he
gets them now at prices, thanks to competition, that are ex-
traordinarily low.

The dyed-in-the-wool radio experimenter usually starts in
with a crystal set or a one tube affair. He reads every avail-
able scrap of radio information, radio magazines, Saturday
Radio Supplements, books, and what not, and soon becomes
perfect in distinguishing a good circuit from a bad one.

And right here we may let the uninitiated in on a deep and
dark secret. In spite of thousands of radio hook-ups printed
every month, there are only about a dozen fundamental cir-
cuits. Just as you can get thousands of different colors and
shades from the seven original colors, just so can you derive
thousands of radio hook-ups from the few fundamental cir-
cuits. Of course each new hook-up is supposed to have special

’ I \ HE radio experimenter is the outcome of a most unique

points of superiority above all others, and it is this point that
the radio experimenter investigates carefully. He rarely
builds what would be known as a “classy’’ set. It Is true
that he may build a few for his friends and maybe one or two
for himself, but as a rule he just uses a “hook-up board” on
which he scatters his various radio components which he
hooks and unhooks with various wires, etc., every time he sees
a new circuit.

Every experimenter has his own pet hook-up which, for
one reason or another, gives ‘“the most wonderful results
imaginable” and every radio experimenter will gladly show
vou how, by means of this particular hook-up, he can bring
in stations further away than will any factory built set in
existence, Strange to say, however, he actually accomplishes
this every once in a while; this, by the way, does not necessar-
ily frighten the set manufacturers out of their wits. Despite
such handicaps they manage to get along!

Then again if the experimenter wishes to build a really
good set for himself, it is not a matter of great cost nowadays.
He can build a good set cheaply himself, in fact, for much less
than a manufacturer can sell the same set, for obvious reasons.
The radio experimenter has no labor or advertising costing
huge amounts. The manufacturer uses expensive labor
and many other like items which the experimenter does not
have to consider. And let it be said to the everlasting credit
of the radio industry, that the radio set manufacturers actually
encourage the experimenters. Many manufacturers sell com-
plete “kits” all ready for wiring, so that anyone, with only
the aid of a screwdriver and pliers may build his own. In
other words, the radio industry recognizes the fact that the
radio experimenter is a powerful force in the community.

In one point the radio experimenter has it all over the man
who buys the ready-made article. No $500 set can ever thrill
its owner as a $20 self-assembled set thrills the experimenter.
It is characteristic of the American genius that more and more
individuals are beginning to build their own outfits. There
really is nothing more fascinating in existence. And then
there is the great fun of adding new Inventions and new
developments to your set as time goes on, for a radio set today
is as much alive as a tree. It grows slowly but surely, and
seemingly never grows old. Small wonder then that a very
large number of people who bought ready-made sets have been
converted into radio experimenters.

Many people have an idea that radio experimenting will
soon stop. The argument is that everybody will own a fac-
tory-made set and then there will be no reason for experiment-
ing. The writer emphatically disagrees with these good
people ; radio experimenting will increase rather than decrease.
There will always be the lure of new things to be tried out.
During the next three years radio television will come to the
front. Just think what a new radio paradise this new art will
open up to all radio experimenters. Many people even though
they own expensive radio sets will certainly wish to attach a
television apparatus to their sets; we are much nearer to this
phase of radio than most people think.
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Above is shown the
manner in which the
three wire aerial of
the ZR-3 is suspended
in midair. 1, 2 and 3
are each of a different
weight, Thus, when
the ship is in motion,
the wires tend to
spread fan-shape.

Right: The radio
room aboard the ZR-3
showing the transmit-
ting and receiving ap-
paratus.

ABHLEULUN T I DI

HE safe conclusion of the trans-At-

lantic voyage of the ZR-3 would never

have been possible without complete

and efhcient radio telegraph and tele-
phone equipment. There are so many fac-
tors entering into the proper navigation of
such a huge aerial transport device that
safe navigatoin of it over such extreme dis-
tances would not be possible if the navi-
gating officers were not in touch with vari-
ous sources of information at all times dur-
ing the voyage.

The weather conditions alone were of such
extreme importance, that even the direction
of the course of such a ship is dependent
upon minute and voluminous weather infor-
mation which must be obtained from authen-
tic sources.

An entirely different situation confronts
the captain of a dirigible than confrouts the
skipper of a steamship in the point of navi-

gation. The salt water officer has always
his sextant, his log and sometimes land
marks. The aerial skipper is not so blessed

with means of finding his way about. Con-
sequently, his every position and even his
course is checked by the use of the radio
compass. Without this highly seusitive piece
of apparatus, there would be no end to his
difficulties in knowing his place in corre-
spondence with the rest of the world at any
given time.

So, considering these few factors alone, it
is easily understood why such sensitive radio
equipment was included in the cahin of the

ZR-3.
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How the ZR-3 Was Piloted

by Radio

| By CAPTAIN H. C. FLEMMING
% ~ Chief Radio Operator of the ZR-3

gl
=t
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The apparatus consisted of five distinct
units. There was the regular transmitter of
400-watt capacity capable of working on
wave-lengths between 300 and 3,000 meters.

SOOI

A,

HE epoch-making flight of

the ZR-3 from Germany to

the United States last October
was made possible to.a great extent
by the important réle played by
radio.

s

Captain H. C. Flemming, Chief
Radio Operator of the ZR-3 de-
scribes here exclusively for RADIQ
NEWS’ readers his exciting radio
experiences, Our readers will be
much interested in this non-tech-
nical talk of Captain Flemming, who
gives us a remarkable insight into
the workings of the giant airship
during its successful flight to Lake-
hurst, N. ]J.

s

1

—EDITOR.
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This set is of the standard. vacuum tube
transmitter type so arranged that it could
be operated upon C.W. or IL.CW. This
was the transmitter which was relied upon
during the greater part of the journey to
furnish connection with the outside world,
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It has a proven range of about 1,400 miles
for dependable communication.

Power was furnished by a 1% killowatt,
wind driven generator. This instrument was
arranged to swing out from the side of
the cabin. A novel method of adjusting
the speed of the generator to the speed of
the dirigible was obtained through this sys-
tem of raising and lowering the generator
unit in regard to the side of the cabin.
By changing the angle, proportionate changes
in speed could be obtained, thus enabling
the operators to obtain the proper voltage
from the generator at all times. The air
currents created by the speed of the dirigible,
of course, furnished the power for turning
the propeller which was directly connected
to the shaft of the armature. The voltage
from the generator was stepped up to 3,000
volts through' a transformer and then recti-
fied through the usual vacuum tube proc-
ess. After passing through a series of filters
it is impressed on the plates of the transmit-
ter tubes. Power for lighting the filaments
of these tubes is also obtained from the
wind driven generator through the agency
of a step down transformer.

THE RECEIVERS

The bulk of the receiving on the trans-
Atlantic vovage was accomplished on a de-
tector and two step audio frequency set of a
standard German make. Two of these sets
were used jointly. The hook-up was of the
ordinary regenerative type. For the general
run of worlk, this equipment was found capa-
hle and sturdy.
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The most novel bit of apparatus is the
radio compass which contains, aside from
the detector and two stages of audio fre-
quency amplification, six stages of radio
frequency amplification.  Obviously, this set
is extremely sensitive, and purposely so,
since several times, enroute, the Captain took
recourse to it in order to check his position
and bearing. As a matter of fact, he used
it upon every occasion, for the radio com-
pass is the one arrangement which may be
absolutely relied upon for accuracy. Through
the use of a unit directional loop, it was
possible, with this compass, to obtain a
course by taking observations on one known
point alone. This is an extreme improve-
ment over previous installations which re-
quired that two points be located and then
the position or course of the ship designated
by the use of triangulation.

The radio telephone installation is com-
paratively small, being of about a 50-watt
capacity, since its use is intended primarily
for making landings. As has been fully
described in Rapro NEws before, the only
efficient way by which the captain of such
a ship may direct his ground crew in making
a landing. is through the use of radio tele-
phone ; other means of signaling, such as the
semaphore or wig-wag codes, might con-
ceivably be used, but the radiophone is the
only practical method. Our phone equipment
is of the standard vacuum tube type and
consists of a standard unit, manufactured by
the Telefunken Company of Germany.
Small as it is, we found it exceptionally
efficient and succceded in many cases in
working distances around 300 miles. As a
matter of fact, it is given a range of 280
miles for which it may be depended upon
under ordinary conditions.

SPARK SET FOR EMERGENCY

A reserve set which was installed for use
in case of an emergency is a standard Tele-
funken quenched-spark set capable of worl-
ing over waves between 300 and 800 meters.
All during the voyage this set was kept in
working condition so that it could be brought
into operation at a moment's notice, contem-
plating a major damage to the regular vac-
uum tube transmitter. Of course, spare parts
were carried to replace practically any break-
down.

The filament current for the receiving
tubes, as well as the plate supply, is obtained
from storage batteries. These units are
housed just outside the operating room. A
point well worth neting in connection here
is the fact that the batteries are on charge
practically all the time the generator is run-
ning and that the receivers can be operated
with perfect ease while the batteries are on
charge. As with the transmitter, the bat-
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Three of the navigation officers aboard the ZR-3 listening to a program from an American
broadcast station while over the Atlantic Ocean.

teries receive their supply from the wind
driven generator which also furnishes power
for the 27 electric lights in the various
cabins throughout the ship.

THE OPERATING ROOM

The operating room itseli, as was said, is
in the ait cabin. A peculiar method of con-
struction was employed so that the room is
both sound and shock proof. The terrific
roar of the engines is deadened by a wax
compound lining which covers the entire in-
terior. Several precautions were necessary
in installing the apparatus so that all dan-
ger from sparks would be eliminated; even
the transmitting key was surrounded by a
wire gauze which would protect any spark
originating at the contact points from ignit-
ing stray gases which might have been evi-
dent. Similar precautions were taken at
everv point in the apparatus where there
was a possibility of an open discharge. On
every occasion when the ship was taken to a
higher altitude, the operators were notitied
to cease transmitting, since each such raise
in altitude is accompanied by a slight escape
of gas, and the gas being hydrogen was of
course, highly explosive. At the conclusion
of the rise, when the captain thought 1t
safe. he would signal the operators again
to resume their work.

The antenna system consists of three

T T G A TR A R

A view of the
lower part of the
ZR-3, run from
the radio room, as
the huge ship was
leaving the coast
of France. Note
the shadow cast
on the beach be-
low.
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stranded cables of the Litz type. Euch wire
is attached to its individual wench and may
be lowered or raised independently of the
others. Through a switching arrangement
the operators were able to use any wires
separately or any combination of them to-
gether. Their total length was 360 feet. A
torpedo shaped weight hung from the bot-
tom of each one and was of sufficient size
to keep them taut and separate.

THE DEPARTURE OF THE ZR-3

At 6:35 GMT, on the morning of October
12, the ZR-3 departed from Friedrichshafen
on Bodensee for its vovage to the U. S.
Naval Air Station at Lakehurst, N. J.
Aside from the crew of 27 men there were
aboard the ship three naval officers. and a
representative of the U. S. Army. No
passengers were carried on the ship, since
every extra ounce of lifting capacity was
given over to carryving the 30 tous of ben-
zine, two tons of oil and a ton of food.

In the morning before our departure, a
heavy fog descended down on Friedrich-
shafen so that the thousands of people who
had gathered to see us take off, were unable
to watch the ship more than leave the
ground.

The take-off was accomplished without
event. The early part of the vovage was
made through the clouds and fog. Soon,
however, the ship was piloted to a height of
2,200 feet, and immediately we passed above
the clouds. The Swiss Alps appeared in
the morning sun. Almost immediately the
antenna was lowered and the apparatus
started. Before we left, complete weather
reports had been received daily for more than
two weeks, covering the course over which
we intended sailing. It was of the utmost
importance to lkeep in close touch with any
changes which might take place in the weather
along the route, or that we be immediately
notified of any unknown circumstances. It
was, therefore, with great interest that the
first operator took his place and began tuning
the receiver.

FIRST USE OF THE TRANSMITTER

This first attempt was unsuccessful, since
one of the three aerial wires snapped be-
fore we were able to raise the home station
at Friedrichshafen, whicli we were calling.
What repairs were possible were made on
the brokeir wire and. later, 'as we were pass-
ing over Basel, Switzerland, we succeeded
in getting into communication with Fried-
richshafen, working at 1,510 meters. Of

(Contined on page 1291)
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Super-Power in Radio Broadcasting

By LOUIS FRANK

There has been talk of opening super-power broadcast stations. T he idea has not been accepted

with open arms by all.

which would accrue from such a scheme.

HE most important question that con-

fronts the radio public of the present

day is the use of super power in

broadcasting. Within the next few
years we shall have a chain of powerful
stations across the country with a minimum
range of 1,000 miles, or there will be in-
numerable moderately powered stations with
an average range of 50 miles. The former
supposition seems to be the more logical one,
as the tendency is to increase power

subject in this article.

over 50 miles. This may sound ultra-con-
servative, but the reader should bear in mind
that we are talking of continued reliable
service in the entire territory. It is pos-
sible that such a station gives very excellent
service at a certain point 100 miles out.
However, if there is another point 100 miles
out where signals are very weak, then the
station is not reliable for service 100 miles
away. From the point of view of reliability,

But to judge sanely one must know the advantages and disadvantages
Mr. Frank has covered all the salient points of the

Up to the present time, two methods have
been employed for bringing radio broadcast-
ing up to a level of national importance. The
first of these is that of short wave transmission
and re-broadcasting. Here use is made of
the fact that short wave transmission has
some advantages over that of the longer
wave, it being less subject to fading, seem-
ing to travel as well by day as by night and
to cover remarkable distances. Therefore,

what has been done is this: A short

in every station that goes on the air
and in Government Radio Regula—
tions, recently issued, provision was
made for this very thing, but only
as an experimental measure.

In order to get the proper angle
on this question, it is desirable to
review some of the considerations in-
volved. In the early days of radio
broadcasting, it was purely a local
matter. A broadcast station was sat-
isfied to feed its own locality with
programs, and stations, therefore,
were built with low power capacity,
just sufficient for local work. An-
other reason was that radio equip-
ment was likewise in its first stage
of development, both as to power and
quality. During this period of de-
velopment, the type of program
broadcast was also more or less of
a local character and generally of an
inferior grade. However, the public
took to broadcasting very rapidly,
and progress in the technique of
broadcasting was made rapidly. Art-
ists, public performers of all de-
scriptions, people of national and in-
ternational prominence, noted this
rapid development in the art and
gradually began using broadcasting
either for their own advantage,
through its publicity value, or be-
cause they had something to say to
the "public. As a result, the very
best entertainment in the country is
available to the radio broadcast lis-
teners. In other words, the art of
radio broadcasting has developed to
the point where it is no longer a local
affair, but is a national one and is
rapidly becoming international.

Broadcasting having reached this
importance, it seems reasonable to
say that it should be reorganized on
a basis commensurate with its na-
tional importance. Present broadcast
stations have a maximum power of
about one kilowatt, although there
are a number of stations doing work
on higher power under special ex-
perimental licenses. A station with
a power output of 1,000 watts is not
very powerful, and in spite of

academic question.

watts.

DAVID SARNOFF

Vice-President and General Manager of the Radio Corpora-
tion of America

The fear has been expressed by some that a super-power
broadcasting system would interfere with the effectiveness and
destroy the function of the local station.
less as would be the belief that a national hxghway would
obviate the need of local roads.
the voice of the community which it serves, just as the local
newspaper is the expression of its interests.

Moreover, the problem of super power is no longer an
Super-power broadcasting is here. Already
stations in Canada are employing between five and ten kilo-
A station has been erected in England in the vicinity
of London employing 25 kilowatts.
been established in France, and a number of other countries
contemplate the early addition to their broadcasting systems
of stations having powers into tens of kilowatts.
thoroughly demonstrated that those American stations which
have utilized the full one kilowatt permitted
regulatlons have afforded a higher degree of al{ year around
satisfaction to the radio listener than those employing lower
powers.

The question now is whether the United States shall lead
or follow in the development of super-power broadcasting.

This is as ground-

The local station will remain

A 20-kilowatt station has

It has been

the present

wave transmltter has put a program
on the air, this program being received
on spec:al short wave receivers at
different broadcast stations in the
country, and the amplified signals of
the short wave receiver re-broadcast
by the local receiving station. In this
way, a program sent out from one
part of the country may be re-broad-
cast simultaneously, by many sta-
tions over the entire country, thus se-
curing broadcasting on a national
range. Despite optimistic reports of
the proponents of this plan of broad-
casting, the records do not show it
to be successful as yet. There still
remains considerable work to be done
in this field, before it can be prac-
tlcally utlllzed for national broad-
casting, as it is altogether too un-
certain in performance for reliable
communication on a large scale.

The second plan, which has been
quite successful, is that of linking the
various broadcast stations of the
country by long distance telephone
lines. This is done as follows: If
an important address by a government
official in Washington were to be
broadcast over the entire country, the
address would be picked up in Wash-
ington and sent over a telephone line
to the exchange in Washington.
There the address would be transmit-
ted, as though it were a telephone
converstaion over the long distance
telephone lines to the various broad-
cast stations, which would be linked
up with the Washington exchange.
Each broadcast station would then
broadcast locally. This has been
done on a number of occasions, prov-
ing quite satisfactory. It is not
purely a radio plan, as it involves
to a considerable extent, telephone
co-operation.

If it were possible to reduce the
number of links in a national broad-
casting chain to a reasonable mini-
mum, of four or five, we should have
a national organization of consider-
able merit. A plan providing for
this has been proposed at the recent
Radio Conference. This plan involves

numerous so-called DX reports, can-
not be relied upon to reach out for
any . considerable distance. However, this
does not mean that these stations are
not heard over long distances. It does
mean, however, that these stations can-
not give good broadcasting service con-
sistently over long distances. A 1,000
watt station cannot be relied on to give
good broadcasting service, that is, loud
speaker reception on an average good re-
ceiver, over a territory having a radius of

even a 50-mile estimate is probably high, but
assuming that the existing types of stations
have this range of 50 miles for reliable com-
munication, it is seen without argument that
transmission is only good for local work.
If radio broadcasting is to be utilized on a
national scale, it becomes apparent that the
business of broadcasting will have to be re-
organized on a basis commensurate with its
national importance.
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the erection of high-powered stations
at strategic points in the country.
Tt is similar to the one followed in
the erection of trans-Atlantic radio tel-
egraph stations. Here it was found nec-
essary to increase the power to very hlgh
values in order to insure good service
through various kinds of interference. Tt
is proposed to increase the power of a
broadcast station to the point where it will
be able to serve reliably an area within a
radius of 500 or 1,000 miles, thereby reduc-
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ing the number of units necessary to serve
the nation to a few high-nowered stations
strategically located. Each of these high-
powered stations would be linked by tele-

phone lines, so that the same program could -

be broadcast simultaneously from all of
them. It would be possible to build such
high-powered stations to give the same good
quality as is delivered by the present low-
powered stations.

This plan seems to be in line with the
logical development of broadcasting. How-
ever, a number of arguments against the
proposal have been advanced, which it might
be well to consider. Such a plan of super-
power broadcasting has already been carica-
tured as a great giant swinging a club over
other broadcasters and producing tremendous
interference. It has been cited that when
station WEAF increased its power a short
time ago to more than one kilowatt, tre-
mendous interference was produced and that
if 50 kilowatt stations are erected, inter-
ference will make any kind of reception im-
possible. The unminitiated reader most cer-
tainly will be impressed by such an argu-
ment, but I believe it falls flat if certain
factors are included. That is, if a station
with increased power were directly in the
heart of the city in which the interference
was caused, there is no question that great
interference would be created. However, if
such a powerful station is placed somewhere
in the country, even 25 or 30 miles outside
the city, there would be no such interference.
This is because the signal intensity falls
very rapidly the first few miles from the
station and more gradually afterwards. The
reason for this is that the signal intensity
varies inversely as the square of the dis-
tance from the transmitter. That is, two
miles from the station the signal intensity
is one-fourth what it is at one mile, and

three miles out, it is one-ninth what it is-

at one mile. Fig. 1 shows how the signal
intensity drops as the distance from the sta-
tion increases. The greatest drop occurs at
the start and by the time it has reached the

city limits, the signal strength has dropped
sufficiently to avoid interference.

It has also been said that the small broad-
cast stations would thereby be eliminated.
If a small broadcast station becomes useless,

there is no reason for its existence. Should
the art of broadcasting develop to a point
where some small stations become useless, is
that any reason why the progress of the
art should be stayed? Surely, the public
would not contend that motor vehicle de-
velopment should cease because it puts the
horse and wagon out of existence, or that
subways should not be built because the small
trolley cars would then have to go out of
business. The same logic applies in both
cases. But as a matter of fact, if a small
broadcast station really serves some useful
purpose to a community, it most certainly
would not be put out of business by large
super-powered stations, These would only
give to large areas that which cannot be

VOTING BLANK

ARE YOU FOR OR AGAINST
HIGH POWER BROAD-
CASTING?

In order to ascertain the popu-
larity of the scheme to open Super
Power Broadcast Stations it is de-
sirous on the part of the Editor of
RADIO NEWS that you cast your
vote on this blank and mail it to
Radio News, 53 Park Place, New
York City, before December 31.

The results of the vote will be
published in the forthcoming issue.

-

.For Against

Mark cross in one
or the other box.
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The broadcast station of the present one-kilowatt
type located within the city emits a signal more
owerful in its neighborhood than a signal received
in the same neighborhood from a station 150 times
as powerful located 25 to 50 miles from that city.
Thig is because the signal intensity falls very
rapidly the first few miles from the station and
more gradually afterwards, as shown above.

secured in every part of the country. Need-
less to say a small station in some out of
the way town cannot serve its community
such fare as the Philharmonic Orchestra’s
concerts, nor can they serve a speech by
President Coolidge. It requires pick-up in
central points like New York and Washing-
ton, which the small stations cannot have,
but which a chain of super-powered stations
can accomplish. In other words, there is 2
sphere of usefulness for both low- and high-
powered stations and there is no reason why
a small station would have to go out of
business if high-powered stations were
erected. s

The trend of development seems to point
to some kind of a national change in broad-
casting. It has become so wide in scope
and so important that bigger things must be
looked forward to than 500 to 1,000 watt
stations, which cover a few miles only.
Matter is being broadcast which is of vital
importance to the country at large, and,
therefore, means should be employed by
which this matter can surely reach all the
people interested. Some available means
have been here outlined, and it will be of
interest to have further discussion on the
subject.

BROADCASTERS AUTHORIZED TO
INCREASE POWER

The Department of Commerce has an-
nounced that licenses will be immediately
issued for increasing power of broadcast
stations under a plan permitting the addition
of 500 watts at a time. Such increases,
however, are emphasized as being wholly ex-
perimental and entirely at the risk of the
station, and at all times under the control
and regulation of the District Supervisor
of the Department. The announcement spe-
cifies a maximum of 5000 watts and cau-
tions that the announcement does not deal
with so-called super-power stations of 25,000
or 50,000 watts.

(Continued on page 1297)
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A New College of the Air

X With the WIZ-New York University Combination, another college enters the air to benefit

those who are desirous of not only listening to m usic, but of improving their minds. It is possible

that some day our children will be educated in this manner.

OMPLETE endorsement of the prac-
tical value of radio broadcasting as an
aid to education is demonstrated in
the co-operative action between New

York University and the Radio Corporation
of America in opening the Fall Term of the
recently instituted “Air College” at station
WJZ on Monday evening, October 6. Ad-
dresses by members of the N. Y. Univer-
sity Faculty and General J. G. Harbord,
President of the Radio Corporation, broadcast
direct from the college playhouse on that
date officially inaugurated an extensive
schedule of educational broadcasting, having
no parallel in broadcasting history.

The fall term of the “Air College” will
consist of twenty-minute lectures covering
eight subjects. broadcast from WJZ every
weekday evening from October 7 to Decem-
ber 23.

The “Air College” has as its primary
object the dissemination of educational in-
formation of the non-technical or popular
type. It is presenting through the medium
of radio broadcasting, attractive lectures on
subjects of general interest. New
York University recognizes the
growing power of radio as a stim-
ulant of public interest in the arts
and sciences, and has established a
Radio  Educational  Committee
headed by Professor Marshal S.
Brown, Dean of the Faculties. As-
sisting him in this work are Pro-
fessor James E. Lough, Dean of the
Extension Division, and Professor
H. C. Hathaway, Director of Pub-
lic Occasions.

After morc than a year of ex-
haustive investigation by both uni-
versity and WJZ officials as to the

possibilities of this new field, the eight

courses comprising the fall term
were determined upon. Although
the work is in line with
that presented in the
classrooms it is simpli-
fied to such a degree as
to be undertandable to
the most casual listener.

Mrs. Clara E. Breakey, lecturer on”
home economics at New York Uni-
versity, who will also lecture for the
“Air College.” @© Gilliams Service.

Each of the courses were especially se-
lected and prepared with the realization that
the mind of the radio audience is composite
in the extreme. Fullest results can be ob-
tained only by cousidering the varied reac-
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tions of that audience to uuattractive pres-
entation of even the most valuable material.
Human interest and non-academic treatment,
two prime requisites of successful radio ad-
dresses, have been stressed in the choice of
subjects and professors for the radio lec-
tures.

NAVY DOING ITS BIT TO CUT
INTERFERENCE

Officers of the Navy afloat and ashore
are doing all they can to eliminate inter-
ference in the interest of efficiency and in
aiding the broadcast listeners. During the
past year over five per cent. of the old ship
spark sets have been replaced with tubes,
practically all new ships are equipped with
tube transmitters, and Naval operators have
been ordered to tune loose-coupled receiving
sets correctly. Another effort on the part
of the Naval radio personnel has been to
eliminate mush and harmonics from high
powered shore stations.

Commandants of all naval districts have
been ordered to conduct reception tests in
their districts to determine if naval arcs -and
sparks are causing interference attributed to
the Navy. In Honolulu. it was recently
demonstrated that interference charged to
Naval Stations continued when they were off
the air, and eventually it was traced to a
violet ray machine.

Why the Navy is so generally charged
with causing practically all the interference
is not understood by Naval officers, who
point out that the Navy actually operates
only about one-half of one per cent. of the
shore radio stations in this country; actu-
ally only 83 in Continental United States
out of a total of 17,142 government-owned
land stations. At sea, in the neighborhood

(Continued on page 1270)
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L. Reid McClung, Professor of

Economics at New York Uni-

versity, whose lectures on the

economic problems of the day

are one cf the features of the

newest ‘‘air college.” @© Gil-
liams Service.
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Broadcasting in Great Britain

By S. R. WINTERS

W e are confident that our readers will find this article, the result of

an interview with Captain Eckersley of the British Broadcasting

Co., exceedingly interesting. One is given an insight into the man-
ner in which broadcasting is handled in Great Britain.

N my opinion, the next great ad-
vance must come in the development
of apparatus for the receptlon.of
radio signals, the transmitter b.enu?r
far ahead of the receiver in- perfection,”
stated Captain P. P. Eckersley, Chief En-
gineer of the British Broadcasting Co,, Ltd,
in a recent interview. “The receiver is dis-
tortionless within practical limits up to the
output of the last tube, but the methods used
to convert electrical waves into sound waves
are very far from perfect. We must de-
velep a loud speaker or telephone receiver
that will give proper amplitude for the whole
gamut of audible sounds.”

BROADCASTING IN ENGLAND

The broadcasting conditions in Great
Britain are at variance, radically, with thoss
in the United States in several respects.
For instance, persons availing themselves of
broadcast services are required to purchase
receiving sets under a licensing system—that
is, pay $2.50 a year for the privilege of
operating a receiver. The broadcasting of
programs is different from that in this coun-
try. There is a central transmitting sta-
tion—located in London—and speeches and
concerts originating there are dispersed by
land lines to 11 relay stations. The Eng-
lishman, contrary to the obsession which has
seized the American, is not possessed with
the “itch for distance.”

Fhese divergences in conditions in America
aml the British Isles prompted Captain Eck-
ersley, who is inspecting broadcast stations
in this country, to explain the English sys-
teen. As a prelude to these explanatory
details, it is well to set forth certain gen-
eral facts: It is estimated that at present
there are 7,000,000 broadcast listeners out of
a total population of 42,000,000; about
1,000,000 licenses to operate receiving sets
have been granted and licenses are being
issued at a rate of about 50,000 a mongh;
there are 21 broadcast stations in operation
on the continent, and 11 of these constitute
a chain of relay stations; 2nd the income of
the British Broadcasting Co. is approxi-
mately $2,000,000 a year.

THE ORGANIZATION

“You must bear in mind,” indicated Cap-
tain Eckersley at the outset, “that this is a
non-profit making organization. The direc-
tors of the concern are composed of one
managing director, who is independent of
commercial attachment, and six other direc-
tors who are manufacturers of radio appa-

13

ratus. These six directors, however, are en-
gaged in the competitive sale of instruments.
The company is a private concern with Gov-
ernment supervision. If we care to make a
departure in principle of operation, we have
to consult the Government, but its consent
is ordinarily given. The British Broadcast-
ing Co. receives about $2 of the $2.50 re-
quired of each operator of a receiving set,
the remainder reverting to the Government.

“The main transmitting stations, having a
rating of 1%; kilowatts each, are located in
Aberdeen and Glasgow, Scotland; New Cas-
tle, Manchester, Birmingham, London and
Bournemouth, England; Cardiff, Wales, and
Belfast, Ireland. These stations, with the
exception of the one at Belfast, were com-
pleted in October, 1923. The plan of estab-
lishing 11 other stations in a relay system
for broadcasting was advanced and adopted
as a practical solution to serving the great

The type of microphone used in the British

broadcast studios is composed of a strong

magnet in the field of which is a small, light
coil acting in the diaphragm.

number of owners of crystal receiving sets.
In London, therefore, is concentrated the
land wires by which these relay stations are
connected. These wires, used for telephone
purposes during the day, are put at the dis-
posal of the British Broadcasting Co. at 5
o'clock each afternoon.

“Even with a chain of relay stations,”
explained Captain Eckersley, “we found that
our broadcast programs were not completely
covering the country. Therefore, permission
was asked of the Government to erect a
high-powered transmitting station so that
with one fell swoop, as it were, we might
blanket all the areas. This request was
granted, and a 25-kilowatt station was built
at Chelmsford, about 30 miles from London.
This location, however, was only temporary,
since, owing to the interference created by
this powerful station, it had to be removed
to a point 70 miles from London. It is
connected by land line with the city.

' Coptrol Room.. Secona foor
Theatre 4 amplifier.’ of Broadcasting Station
Microphone
—a
—s
‘A" Amplifier 8 ) The-arrangement of the pick-
Amplifier = / up microphones and ampli-
N fiers used by the B. B. C. for
Studio on first Transmitfer simultaneous broadcasting.
5/002 Of)‘ M .
r0adcastin icrophone,
Station ;5 o

Amphifier. -+
A Dance Hall—

L

D .
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CAPTAIN P. P. ECKERSLEY,

Chief Engineer of the British Broadcasting
Co., Ltd.

STATION DESIGN

“We have a typical broadcast station in
many respects. There are two studios—one
for speeches and the other for music. How-
ever, we have a novel pick-up device. It is
a coil suspended in a magnetic field. The
wire composing this coil is wound flat in a
ring-like shape on flimsy paper, in order to
make it as light as possible. The current
picked up by this coil is very feeble (not
sufficient to operate a telephone receiver)
and the energy induced in that coil is taken
through it by means of a cable, which goes
directly to an amplifier. The output then
goes to the control room, which is two stories
higher than the studio. The cable, previously
referred to, takes the current from the first
amplifier to a second one, which is located
in the control room. The second amplifier
is variable, that is, the amount of output
may be varied at the will of the operator.

“The so-called ‘Blind System of Control’
is in operation, having dispensed with the
usual method of having a person looking
through a window in order to control the
actions of performers or artists in the studio.
The program is scheduled to start at 7
o'clock, at which time a plug is inserted in
the jack which causes ‘Big Ben’ to chime
out ‘7 o'clock. Then the engineer on duty
moves a switch to and fro several times,
which flashes a red light in the studio. Fol-
lowing this signal the announcer presses a
button which signifies to the engineer that
the former wants to begin the program.
After this particular performer concludes.
the announcer  states that the next number

(Continued on page 1272)
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he Inventions of

Reginald A.Fessenden

e
PROF. REGINALD AUBREY
FESSENDEN

Fessenden. f
greatest American radio inventors.

Thornycroft, Siemens,

- Arcp. Lodge, _Fitzgerald,
e Ewing, Ferranti, Ayrton,
Perry, Hewitt, Mordey,

Preece, J. J. Thomson, the
. Darwin brothers, Langley,
. Wadsworth, Keeler, Hale,
| Brashear, Carnegie, Phipps,
©  Heintz, Stanley, Kelly,
Chesney, Dushman, Lang-
muir, Alexanderson, Row-

land, Newcome, Arnold,
Jewett, Rice, Schwab,
Stone, Michelson, Wood-

ward, Webster, Goss. Dud-
ley, Muirhead, Kennelly,
Birkhoff; to have met
many others, Kelvin, Helm-
holtz, Duddell, Pickard,
Marconi, Tesla, Abraham,
Balfour, Parsons, Rayleigh,
Cofhn, Dean Staunley, Nan-
sen, Roosevelt, Jusserand;
to have corresponded with
Heaviside, Wien, Righi,
Shaw; to mention those
names that occur at the
moment,—ought to attempt.
even if in an unambitious
way, to hand on something
of the color of the time.
and to tell, at least a little.

E are happy to present to our readers
w this month the first installment of the
autobiography of Professor Reginald A.
Dr. Fessenden is, without question, one of the

He is the actual in-
He is also the

“No organisation engaged in any specific
field of <work ever invents any important
development in that field, or adopts any im-
portant development in that field until forced
to do so by outside competition.”

E.g. 1. The telegraph companies did not
invent the cable, and after the first
cable had béen laid continued their
efforts to build lines in Alaska and
Russia to communicate by that
route.

2. Neither the telegraph nor the cable
companies invented the telephone.
It was offered to them for $300,000
and they declined it.

3. The telegraph, cable and telephone
companies did not invent the wire-
less telegraph, and declined it when
offered.

4. The telegraph, cable, telephone and
wireless telegraph companies did
not invent the wireless telephone,
and turned it down when it was
offered to them for $250,000,

5. The gas companies did not invent
the electric light.

6. The horse-car street railways did
not invent the electric railway.

7. The steam engine companies did
not invent the steam turbine. Nor
did they invent the internal combus-
tion engine.

8. The steam en-
gine companies,
turbine compa-
nies, gas engine
companies, did
not invent the
Diesel engine.

9. Neither the va-
rious types of
engine compa-

THE OBJECTIVE

HIS is to be, first of all, an

autobiography, for that is

what 1 have been asked to

write. But I would like to
make it rather more than that. This
is an extremely interesting age, one
which will be famous for many
things. It is an age of great art.
Our sculpture has been finely influ-
enced by detailed and scientific
knowledge of anatomy, for lack of
which the older masterpieces are al-
ways reminiscent of lard. Scien-
tific knowledge of color has raised
painting to a new level. There has
never been any architecture to com-

ventor of the very first wireless telephone.
inventor and patentee of the Heterodyne principle, now
used in all Super-Heterodyne receivers. He is also the
inventor of the submarine telephone and over 300 other
important inventions. Dr. Fessenden’s radio achievements
have been tremendous, and without him the radio art
would not be where it is today.

This autobiography is probably one of the most import-
ant in radio literature, for not only does it disclose the
work of a great and famous inventor; but Dr. Fessenden
has the knack of writing interestingly, constructively and
in a language that even a child can grasp.

“The Inventions of Reginald A. Fessenden” will run in
serial form for over a year in RADIO NEWS and the
work will subsequently be published for the first time in
! book form. .

—Editor.

nies nor the elec-
tric companies
nor the ship-
building compa-
nies invented the
turbo-electric or
the Diesel-elec-
tric drive, and
the chief engi-
neer of one of
the largest elec-
tric companies
put on record
his opinion that
“electricity could
never be used
except as an

pare with the dreams of steel and
concrete which we build. We shall
be remembered for a hundred things,
our literature, our surgery, our medicine, our
chemistry, our wars.

THE AGE

But most of all we shall he remembered
for our inventions. Now, of the details of
the other great ages we know very little.
We do not know how Shakespeare wrote
his plays nor how the Elizabethan sailors
made their plans. Cellini’s autobiography
tells us much of his travels, but little of
the methods he used, or how his contem-
poraries worked. A man, therefore, who
has had the good fortune to know person-
ally many inventors and men of constructive
mind and of vision, such as Edison, the
Wrights, Maxim, Weston, Westinghouse,
Thomson, Brush, DeForest, Sprague, Camp-
bell, Steinmetz, Gray, Bell. Fiske, Corey,

of how the things were done which were
done.

METHODS OF INVENTION

Invention is an art; just as much so as
painting, or doing fine machine work. Would
it not be useful to tell of the methods which
the experience gained in making some hun-
dreds of inventions and observations have
shown to be apparently the best? And of
the best tools to use. i. e, the books which
have been most useful, those branches
of knowledge found most nearly indispensi-
ble. And of the best way of approaching
problems.

LAWS OF INVENTION

People think of invention -as something
beyond all law. But it has its laws; here
1s one of them:

auxiliaryon
ship-board.”

10. The electric
companies did not invent the high
frequency alternator, and when per-
suaded to make one up at the in-
ventor’s expense, the electric com-
pany returned it with a letter stat-
ing that in the opinion of its engi-
neers it ‘“‘could never be made to
operate above 10.000 cycles.”

11. Neither the electric nor the electric
communication companies invented
the hot cathode rectifier nor the
audion. These great inventions were
due to Edison and DeForest.

12. Neither the shipbuilding companies
nor the ship instrument companies
invented the gyroscopic compass,
the ‘inductor compass or -the wire-
less compass.

This autobiography copyright 1924 by E. P. Co.
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12. The silk producers and manufac-
turers did not invent viscose or
artficial silk.

14. The collar manufacturers did not
invent the soft collar, and turned
it down when it was offered to
them. Etc. Etc.

This is a law to which, so far as is
known, there are no exceptions. Is it not,
therefore, worth while for an inventor of
an important improvement in methods of
making tea or of storing power to know
that he should ot take his invention to
those engaged in selling tea or in generat-
ing power, because there is less prospect of
their adopting it than substantially any other
class or organization; that it would be mere-
ly wasting his time; that he should adopt
other means?

And is it not important that the student of
economics should know such a law, in order
that he may investigate it and find the
canse? All our civilization is based on in-
ventions; before inventions, men lived on
roots and nuts and pine cones and slept in
caves. And invention must still go on, for
it is necessary that we should completely
control our circumstances. It is not suffi-
cient that there should be organization capa-
ble of producing food and shelter for all
and organization to effect its proper distribu-
tion. Nature has tried this again and again,
as with the ants and the bees, and it was
substantially effected by the Chinese at cer-
tain stages of their history. But the ant-
hill civilization has always proved a failure
and insufficient ; we must work for still more
complete control.

Even if it were physically sufficient, it
would not be so mentally. One of the most
interesting things in ancient history is the
difficulty the Hyperboreans had with their
messengers. They lived in a country which
was considered ideal by those who lived else-

i
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where, for everything grew there vyithout
cultivation; there was little or no rain, but

a heavy dew each night (see Strabo, 12; f

13; 15) and a cool sea breeze blew
all day, and while it was never hot,
there was but little frost in winter.
Yet when they sent envoys and
messengers to other countries, as
they did at first from time to time
(see Herodotus, 4, 33) the mes-
sengers and envoys never returned
to Hyperborea and they were |
finally reduced to sending their of- |
ferings to other temple shrines
packed in wheat straw and handed
on from tribe to tribe until they
reached their destination.

STUDY OF THE SCIENCE OF

INVENTION

The first thing to do in investi-
gating any subject is to get suffi-
cient data to form a foundation.
And in assembling the facts a few
definitions are useful, for defined
facts are, one may say, already
roughly machined.

New and important improvements
may originate in a number of ways:

1. Discovery. A man working in one
field may observe a phenomenon which is im-
mediately and obviously applicable, as an
important development, in another field. For
example, Rdentgen, working in a field which
had been opened up by Leonard, but with
different apparatus, noticed that when an
object of non-uniform density, such as the
hand, was interposed between the cathode
and the screen or photographic plate the
image produced varied as the interposed den-
sity, and that he could observe and photo-
graph the bones of his hand. This was a
magnificent discovery and has had far-
reaching results. The discovery of the light
sensitiveness of selenium by Sale was also
accidental.

Such instances are extremely rare. I know
of but four or five, and would be obliged
for information of others. But for some
psychological reason the theory that all in-
ventions are of this class has always ap-
pealed to the general public and consequently
there have been innumerable fake stories of
the origin of inventions.

The Phoenicians are stated to have dis-
covered glass through the accident of a wood
fire on a sandy beach, but glass has been
dug up which was made more than four
thousand years before the time of the Phoe-
nicians. Myth-making of this kind is going
on today; for example, in the radio supple-

Reginald A. Fessenden in
his study. The instru.
ment on the table is a
radio talking violin, one
of Professor Fessenden’s
latest inventions. An elec-
tromagnet is placed near
the strings of the wviolin.
which reproduces sounds
when audio frequency vi-
brations flow through the
electromagnet winding.
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The home of Professor Reginald A. Fessenden at Chester
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Hill, Boston, Mass.

ment of a well-known New York newspaper
there appeared, a few weeks ago, a very
interesting and circumstantially detailed ac-
count of the accidental discovery, at the
Brant Rock station, in the presence of a
very compelent radio engineer, obviously
speaking in good faith, of the heterodyne.
Though the records of the Patent Office
show that the heterodyne patents were filed
five or six years before the Brant Rock
station was erected, and three or four years
before the apparatus described as being used
was built, the story told fits in better with the
general idea of how inventions are made,
probably becoming the standard version.

But it is important that the student of
economics and of the science of invention
should note that it is very rarely indeed that
an important improvement arises in this way.

2. Substitution. Commercial conditions
or engineering methods may change so as to
make a well known but previously unused
method preferable. Aluminum is known to
be a conductor; if the copper mines became
exhausted aluminum would be used. A
method of signaling for a few miles might
be well known but not used; if a demand
for apparatus capable of signaling a few
miles arose, it might become important.

3. Design. A new and definite problem
may be presented which can be solved by
well known means in suitable combination.
For example, at one time lamp black was
caused to deposit quickly on copper plates
by electrostatically charging the plates and
passing the smoke from burning oil between
them. The method was found too expensive,
but if occasion should ever arise for pre-
cipitating other finely divided material, it
would be a matter of design to ascertain
the proper non-corrosive depositing sheets,
the proper means of producing the electro-
static potential, etc. .

4, Invention. Here a definite problem is
set, but the means is not well known, and
invention is required.

WHAT IS AN INVENTION?

It will be seen that Substitution, Design
and Invention shade imperceptibly into one
another. How then shall we determine
which is which? I think it determines it-
self, in this way: If the demand is new
or the means for supplying it is new, then
it is probably not an invention; and most
certainly not when the use of the means to
supply the demand is suggested by several
individuals. On the other hand, if the de-
mand has existed for a lopg time, and the
means for supplying it have also existed
for a long time then the suggestion of
applying the means to the demand does
involve invention.

-
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Three world famous inventors: Above,
Thomas A. Edison; above right, - James
Watt; and right, George Stephenson.
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So 1 would suggest the following defini-
tion of invention:

“When a demand has existed for more
than five years, and when it has been known
for more than five years that there would
be adequate financial reward from supplying
the demand, and when all of the means for
supplying the demand have been in known
existence for more than five years, then the
application of the means to the demand will
be preswned to itnvolve invention.”

Note: About ten years ago, I went over
several hundred cases in the Patent Office
and found that the application of this rule
would reduce the work of the Patent Office
between 60 and 70 per cent. It would also
do away with patent parasites. By this T
mean that when, for example, a man brings
out a very important invention, like DeFor-
est’s audion, or the new no-hysteresis iron-
nickel alloy, the Patent Office is deluged
with claims for obvious applications of the
new device or material, which are oftend
allowed, incorrectly. This does not, of
course, apply to improvements of the new
device or materials, requiring real invention.

It may be asked, why set the term of five
years? The answer is that this is merely
a basis to work from. It may be held as
quite definitely settled that when a strong
pecuniary incentive has been known in exist-
ence for more than five years, and every
element of the means to supply the de-
mand, has also- been in known exist-
ence for more than five years, that invention
has been netessary to see that the. demand
could be supplied by the means, but if either
demand or means had been in known exist-
ence for less. than five years, it does not
imply that there has not been invention, but
merely that invention is not clearly estab-
lished and that. the claim for invention must
be supported by other evidence. i

Having cleared this portion of the ground,
we can next see if there are any characteris-
tics which define the inventor himself.

WHAT IS AN INVENTOR?

Now we 'see the advantage of getting out
our definition of invention. We can go
ahead at ohce and say:

“An investor is one who can sce the ap-
plicability -of means to supplying demarid
frve vears before it is obvious to those skilled
tn the art”

over 300 inventions which are

DR. FESSENDEN has made

in use. Of great interest is

the fact that already in 1907 he had
a radio broadcast station, while he
hurled the human voice across the
Atlantic as early as 1908. A list of
his more important inventions fol-
lows:

1.

2.
3.
4

15.

16.
17.
18.

19.
20,
21.

22.
23.
24.

26.

. Wave chute.

Wireless telephone.

Heterodyne principle.

High frequency alternator.

Relay wireless, i.e., sending from one
station to another which automatically
retransmits it. Now used by a former
assistant, Kintner, with Westinghouse
Co.

The first broadcasting
from Brant Rock, 1907. The first trans-
Atlantic telephoning, 1908.

. Wireless compass, or Fessenden Pel-

orus, or direction finder.
Loop antenna.

Induction telephone. The one where
the diaphragm is copper and actuated
by induction from adjacent coils.
Compressed air condenser, and spark
gap. o

. Suspension insulator.

Variable transformer.
Continuously-receptive receiver.
Silicon iron for transformers.

Flexible insulating c¢'oth (commonly
known as Empire Cloth).

Turbo-electric and Diesel electric drives
for battleships.

Submarine telephone.

Submarine oscillator.

Depth sounding by echo (now on mar-
ket as Fathometer).

Iceberg and submarine locators.
Subterranean power storage system.

Use ‘of high carbonic acid content air
for growing crops.

Tracer bullet.
Artillery sound ranging.
Smoke cloud attachment for tanks.

- Original geophone.

Ultra-audible sound signaling, etc.
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WHAT CHARACTERIZES AN INVENTOR’S
MIND?

Obviously, that he sees relationship be-
tween things to a greater extent than the
average individual does. This may come
about in two ways:

1. By extensive knowledge, gained by ex-
perience or by study.

This explains the reasons for Edison's
tests, which have been so much ridiculed,
but which are so sound fundamentally.
Those tests showed whether the man was
one who existed in a mental rut or was one
who spread his thoughts.

2. By naturally thinking in that way.

When I first began to invent, I held the
opinion that there was no natural aptitude
for invention, and that any one could be
technically trained to be an inventor. -This
came from the fact that I have always been
extremely fortunate in obtaining good men
for my assistants of whom I have always
been very proud, and who have ‘placed me
under obligations which I can néver ade-
quately acknowledge. But in going over the
history of all the inventions with which
data could be obtained, it became more and
more clear that in addition to fraining and
in addition to extensive knowledge, a nat-
ural quality of mind was also necessary.

For one thing, this was indicated by the
fact that an inventor makes not one, but
many inventions, depending on the length of
time he lives after he starts inventing, and
on his opportunities. Take for example
Stevenson, Watt, Edison, Weston, DeForest,
Parsons, Henry, the Wrights, Rowland,
Michelson, and you will see that they made
not one, but many inventions. This is apt
to be overlooked, for many inventors aré
best known by their most prominent inven-
tion. How many men know that Watt in-
vented the copying press, the parallel link
motion, the condenser, the pantograph method
of copying sculpture; that Stephenson in-
vented the safety lamp; that Edison invented
the mimeograph and the modern methods of
making cement?

In regard to these mental processes, we
have not sufficient information and .must
proceed to collect data. So as furnishing
the data for one individual case we come to
the autobiography which I promised the
Editor of Rapto NEws that I would write:

“The Inventions of Reginald A. Fessenden.”

(The second article of the series will appear
 the next issue of Ravio NEws)

NATIONAL SIGNAL ASSOCIATION
FORMED.

. The formation of a national body of sig-
nal officers and those interested in radio,
telegraph and telephone communications has
been undertaken in several cities, according
to Maj. Louis M. Evans, of the Signal
Officers’ Reserve Corps.

The organization is known as The Amer-
ican Signal Association. It is planned to
have branches in every corps area and city,
if possible. Maj. Gen. Chas. McK. Saltz-
man, Chief Signal Officer of the Army, is
back of the project, which it is understood
will have headquarters in Washington with
posts in important centers. The object of
this association is to bring reserve officers
and others interested in radio communication
and signal work into closer touch with the
activities of the regular army.

Local posts have been formed in Chicago,
Washington, Detroit and Boston, while
others are in process of organization. An-
nual meetings at different centers are
planned, and a publication devoted to com-
munications is contemplated. The organiza-
tion will be similar to those of other mili-
tary arms, such as the Air Service, In-
fantry and Ordnance Corps. Area Com-
manders are aiding in organization work.
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Farm Radio Making Rapid Progress

By J. FARRELL m

A point has been reached where the farmer cannot well do without a radio set. The infor-
mation broadcast daily by the U. 8. Department of Agriculture, through numerous broadcast
stations is invaluable to the modern farmer. Mr. Farrell proves it, in a pleasing manner.
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One of the radio exhibits of the U. 8. Department of Agriculture that is attractine wide attention throughout the country. It leaves nothing
to the imagination of the farmer. It tells everything he has wanted to know about radio and what it can do for him.

HE hold that radio has taken on the every ifarmer in the country may have the The drive for greater farm use of radic

rural population of the United States  benefit of this comparatively new medium will be made by giving individual demon-
is strikingly brought out in the lat- for keeping informed of current market strations of radio on farms, and through
est survey made by the United conditions. (Continued on page 1294)

States Department of Agriculture. This
survey, made through more than 800
county agricultural  agents,—Government
representatives who come in daily contact
with farm people,—developed the fact that . |
the number of radio sets on farms is now : .1
twice the number in use a year ago.

The survey showed that on the average
there are now in use 130 radio receiving
sets in each agricultural county, which figure
projected to the 2,850 agricultural counties
in the United States rolls up a grand total
of 370,000 sets, as compared with a similar
estimate of 145000 sets a year ago. In  cummwmmmumn
some counties more than 90 per cent, of the " B R—
farms are reported to have radio equipment tryg;?;e?.ts ]
Over 50 per cent. of the county agricultural ing the U. S. De-
agents themselves have radio sets in .their  partment of Agri-
offices for the dissemination of agricultural  culture market re-
£ " ports being trans-
news. mitted from a
The writer, in previous issues of Rapro local broadcast
News has described fully the nation-wide station:
agricultural news broadcast service of the — wo
Department of Agriculture from upwards
of 80 broadcast stations throughout the
country. There is practically no farm com-
munity in the United States where crop
and market advices are not now available,
and the big job now., as the Department
officials see it, is to encourage greater use
of radio in the reception of these advices.
Through the county agricultural agents,
whose work it is to encourage the use of
modern marketing methads, it is hoped to
increase the use of radio until practically

e
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International Radio

GERMANY

=

émnmnulmuumnmmmmmulva_: A test made recently in
E Radio Germany with a free bal-
°  Balloon loon proved of great in-
: terest to the aeronauts of
DD R

that country, when a radio
set was placed in the basket with eight
wires for an antenna running to the “equa-
tor” of the gas bag. The reception of sev-
eral large stations was excellent; even the
station at the Eiffel Tower in Paris was
heard clearly through fogs and clouds.

pt b

A German manufactur-
er recently brought out a
novel radio set which is
built into the base of a
table lamp. The set prop-
er is at the base of the lamp and directly
above it is the loud speaker. A circular loop
aerial which is a part of the lamp shade can
be swung down and rotated at will. The
shade turns with it. A view of this novel
“radio lamp” is shown in the photo at the top
of this page.

<

Radio
Lamp

S mi

ENGLAND

%mll|||v||lmumluluuullmn E The summer dayS in
¢ English England cause no mutter-
i DX : ings of discontent from

the DX hounds. There are
reports at hand that show
amateurs in Argentina and Mexico were
heard and that the first British-Australian
telephony tests were successfully carried
out in the “off season.”

The short wave tests which were per-
formed by the U. S. Naval Research Labora-
tory in Washington were received with a
Super-Heterodyne receiver in- England and

SN

IO S M T R

This table lamp
radio receiver, of
German manufac-
ture, is unique in
a number of re-

spects. The re-
ceiving set and
amplifier a r e

mounted in the
base of the lamp.
The loud speaker
is also in the base
and directly above
the set. The main
feature is the cir-
cular loop aerial.
It is pivoted at
the border of the
shade and is
swung down when
it is to be used
for reception pur-
poses. The lamp
shade is also piv-
oted in order that
the loop aerial
may be turned in
a horizontal plane.

When the loop
aerial is not in
use it is swung

up, and places it-
self parallel with
the border of the
lamp shade.
Either head -
phones or the loud
speaker can be
used; a multiple
jack is provided
for the insertion
of the former.

T UL s

were described as “very strong and abso-
lutely steady.” An interesting feature of
this reception was that Washington was in
daylight at the time that the signals were
heard in England.

An example of the unimportance of light-
ning from the radio point of view was
illustrated during a thunder storm, when the
antenna of the Leeds-Bradford radio relay-
ing station was actually struck. The only
damage done was to the antenna ammeter

Radio News for January, 1925

and the program being broadcast at the time
was interrupted only for a few minutes. It
is perfectly obvious that with the ordinary
common-sense precaution no danger whatever
need be apprehended because of lightning.

An interesting experiment was recently
carried out in London, when it was dem-
onstrated that a heavy machine could be con-
trolled by radio. A 500 kw. rotary con-
verter was installed in the Palace of Engi-
neering at the Wembly Exposition and was
started and stopped by means of tube relays
from an experimental station at Trafford
Park, Manchester.

All complicated hand-switching operations
were eliminated, the starting control being
made automatic, and connected with a radio
receiving set. The transmission station sent
out a signal, and the machine started up;
and a few minutes later another signal was
sent, stopping the machine. While the
mechanism is far from being perfected and
there is a slight danger of its starting acci-
dentally from an outside signal, this is con-
sidered a great step forward in electrical
engineering.

-4

DENMARK

’éll"lllll!l!llllllllIlIIIIlII"IIIIII"nmIg A ne\v broadcast Station
E New g was recently opened in
¢  Station 3 Copenhagen, making the
H g third one in Denmark.
SVttt 110

Tests were made on 300
and 900 meters.

A small number of ama-
teurs worked secretly and
in silence with coils, con-
densers and tubes, until the
beginning of last year,
when they suddenly came into the daylight
and formed their organization, “The Danish
Radio Society,” which has now a member-
ship of about 15,000. The radio society in
Denmark is built up on the same principle
as in England, with affiliated clubs all over
the country, so that it is the chief organi-
zation. Unfortunately the development has
created a separation among the amateurs, as
a number of them in different parts of the
country have formed a new society, “The

(Continued on page 1298)

Radio
Society

ST

A few late models of radio receiving sets of German manufacture recently exhibited. The set

in the lower left hand corner shows ear marks of American design.

Note the binding posts

employed on the sets; they are combination posts and jacks.

www americanradiohistorv. com


www.americanradiohistory.com

Radio News for January, 1923 1145

At the National
Radio Show

A NEW LOUD
SPEAKER, the in-
vention of C. W.
Hewliett, is the latest
in radio, It can be
heard eight miles aud-
ibly: and consumes
1Y kilowatts in op- 4

eration and for that RolcoMRrs=
reason is hardly a 3
speaker for the home
radio. © Kadel &

Herbert

LATEST TYPE

A RADIO COM-
PASS loop =zerial of
latest design is shown
in the right photo.
@ Kadel & Herbert.

\\\\\‘
S
Y

)
b<
?

—l A RADIO RACE around the world was one

! of the features of the National Radio Show.

New York. One of these men flashed a mes

sage east, the other west. The elapsed time

required by each message to make the circuit

was the basis on which the contest was de-
cided. © Kadelt & Herbert

MAJOR J. AN- "
DREW WHITE, the

famous spofts an-
nouncer of “WJZ” =
showing Miss Dor-
othy Nestell the
routes. on the map.
that the two “race”
messagces followed.
2 Kadel & Herbert.

TN

A GENERAL VIEW of the National Radio Show at the

Grand Central Palace, New York City, where many new

and interesting radio devices were put on exhibition for
the first time. @© Kadel & Herhert,

THE WILD BULL OF THE PAMPAS, Luis
Angel Firpo, as he delivered a short sport talk -
into the microphcne at the newly erccted station ? & - ¢ E
WGBS of Gimble Brothers’. Store, New York. d P > lg
© Kadel & Herbert. |

¥ lHﬂfSiZl.l’m-n'yli/
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PROJECTION OF PHOTOS BY RADIO is made pos-
sible by the use of the illustrated apparatus. the inven-
tion of C. Francis Jenkins of Washington, D, C. The
device has been put to'the novel use of transmitting busi-
ness forms, letters and general correspondence. It can-
transmit news copy at the rate of 100 words per minute.
Henry Miller News Picture Service, Irc.

» GIMBEL BROTHERS' NEW STATION,
WGBS, the towers of which are shown i!_'l the
upper photo, and the novel glass partitioned
studio to the right. Visitors to. Gimbel
Brothers’ store in New York City have the
opportunity of “looking-in’> on the studio and
viewing every phase of the operation of the
station. WGBS transmits on the wave-length

of 316 meters. @ Kadel & Herbert,

are———

R/

/

RADIO FOR THE DEAF has been made possible by this
new device shown at the recent Medical Exhibition. at West-
minster, in Eagland. The set is of ordinary type, employ-
ing two vacuum tubes. ‘The contact.device, which takes the
place of the usual headphones, .when placed against the
elbow, knee or forehead, faithfully imparts the vibrations
to the bones of the listener, which in turn affect the audi-
tory nerves. It has been stated that a lady visitor to the
Exhibition, who had not heard for 40 vears, was able to
hear music through the medium of this instrument.

5
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Studios of Station
WLW Unsurpassed

Top: A pgeneral view of the
glass  partitioned studios of
Station WLW. Ubpper right:
The visitors’ auditorium.
Upper left: The solo studio.
Lower right: The control
room. Wires carry the music
and voice from here to the

DG URRY)
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Pictorial Radio News

“PREPARE-BROADCAST.” says this mi-
crophone to the artist and is perfectly silent.
Beneath the regulation -microphone is an
electric sign that does the informing. It
“is controjled by the studio announcer
@ United.

%l a‘\\uw/( -

A A WANDERING MINSTREL OF
THE AIR. “Nate”  Coldwell,
known throughout the couatry as
the "Joy Digger.” He keeps mov-
ing and the radio audiences are get-
ting used to his popping up in dif-
ferent stations. He came east three
years ago from Chicago to Dart-
mouth College. ‘A year before
graduoating, the doctors told him
he had developed tuberculosis
and would have 10 quit col-
lege and get out into the air.
“"Nate” went the doctors one better:
he not only got out into the air,
but got out onto 4he air,
© United.

PE ~T0)]
\ x|

THE FRISCO POLICE JAZZ BAND is making u big
hit. Although organized only a few months, the jazz or
chestra of the San Francisco Police Department has al
ready become famous. The members aré shown in the
broadcast studio of station KPO, making the microphone
shimmy with syncopation. @ Kadel & Herbert.

THE MOST POPULAR RADIO ANNOUNCER.
George Dewey Hay and the silver loving cup
made in the form of a microphone presented to
him at the termination of a recent contest in con-
nection with the New York Radio Show. Mr.
Hay is now stationed at WAHG, the newNGrebe

T

breoadcast station? at Richmond Hill,

@ P. & A. Photos. ///\\7/1
A T2

Jd

S )
N2 S
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Portable Broadcast
Stations

2XNA and WIAZ, both gaso‘line go get ‘em

broadcasters that hunt their own, programs.

GOES AFTER ITS PROGRAMS. Portable
station 2XAZ picks up programs within a radius
of 50 miles of station WGY and transmits them
on a wave of 100 meters. The programs are
picked up by WGY and rebroadcast. The two
photos above show an interior and exterior view
of 2XAZ. Note the .antenna atop the Ford.

¢
N

IR L

CIRTETTTY Yy

OMETHING novel in broadcast sta-
S tions is shown in the accompanying il-

lustrations, WGY has its new pick-
up stations mounted on a truck which can
be driven to wherever an interesting event
is-10 take place. The portable station trans-
mits on a short wave-length to the main
station in Schenectady where the program is
rebroadcast on 380 meters.

The other portable station, WJAZ, is seli
Ycontained in respect to antenna equipment,
amplifiers, batteries, etc. The station can be
3 set up in the middle of a field without any
other power supply than its own and with-
out any supports other than its own antenna.
mast. It operates indefinitely, especially since
it is equipped with a complete gas engine
generator charging outfit, which is able to
charge the batteries while the outft is in
broadcasting operation. This feature is of

special interest, as otherwise the period of
?{3‘552 O?Th:v?eﬁf;‘sémgm‘: operation possible would be rather short.
broadcast station. It has a - | The set is of 100 watts power and uses

MWy,

L3V

power of 100 watts, and trans- ! four 50-watt tubes, two as oscillators and
mits on a wave-length of 268

etees: . _ two as modulators. All the apparatus is
. completely panel mounted.

TRUCK AND MAST

The entire truck is electric lighted with
spot lights on the panels, as well as a num-
- ber of spotlights designed to illuminate the
@ & ’ i antenna mast which is of sectional type such

O Qg?f':s'?’\l S 3 . as was used by the army during the war. If
PR o | \ ! is 53 feet high.

- ’ ; : : The antenna is extremely novel, consisting
of four heavily braided copper. cables with
extremely fine wire making them éxtraor-
dinarily flexible. Thcse wires are provided
at cach end with snap hooks which are attach-
ed to rings which fasten to two spreaders.
Clips are provided on each spreader for con-
nection purposes. :

The- battery supply is 24 volts with a total
of 320 ampere-hours. This battery arrange-
; : i ment operates a 24 volt to 1,500 volt direct

B X ARy current generator which is equipped with the
e 3 . // necessary filter system to eliminate hum. A\
- - (Contisiued on. page 1226)

©
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UNCLE SAM AND RADIO. The communjca-
tion platoon of the 26th Infantry, commanded by
Capt. H. B. Crowell and Lieut W. W. Jenna,
using the full equipment of radio and telephone
apparatus which the army employs for fisld work.
Note the self supporting loop aerial on the receiv-
ing set on the ground. © Kadel & Herbert.

BROADCASTING THE ZOO. A view in the
zoo in London during the broadcasting of the
cries of amimals. The photograph illustrates prin-
cipally the novel remote broadcast station em-
ployed at the time. @ Kadel & Herbert.

“TWO RADIO HEROES.

Generat
Harbord, président of the Radio Cor-
poration of America, presenting meri-
torious service medals to the radio
operators of the $.S. Boston. Elmer
Walter (center) and Charles Sullivan.
i © Kadel & Herbert,

‘A RADIO CON1TROL TABLE, designed by

F. R. McGinniss of Albany, New York, which

includes everything from battery chargers to

power amplifiers, to suit the convenience of his

Super-Heterodyne set. (Photo courtesy Experi-
menters Information Sesvice.)
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THIRD DOWN, TWO TO
GO and these members of
the New York Consolidated
Stock Exchange should
worry about the price of
Amalgamated Preferred or
Union Common. Not when
they can listen to the roar
of the crowd at the football
game, over the radio. Not
when they can get the up-
to-the-minute reports on the
plays. You betcha not!

Auputi

%

%o

i)
s 2SS
& “u&' eV

A
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AN ACCOMPLISHED
WOMAN is Miss F. V.
Wallace, the only one of
her sex holding an engi-
neering degree in Auys-
tralia. She is a qualified
electrical engineer, as the
reproduction of her diplo-
ma asserts, and a radio
fan to boot. And she is
the only woman member
of the Wireless Institute
of Australia. She is on
the Committee of the
Electrical Engineers As-
sociation and Treasurer
of the Metropolitan Ra-
dio Club.

RADIO IN THE HOME

. comstructed shelf. Every

of Charies 8. . Hunter of
Staunton, Va., is no smail
issue. It has taken an
important position in the
life of himself and his
family and being a part
of their lives, Mr. Hunter
logically asked himself why
shouldn’t it be done up right
and in accordance with the
surroundings? And to the
left and to the right are the
results; an excellent set with
a loop aerial 'and an artistic
loud speaker; storage “A”
battery and “B” batteries
and a charger on_a specially

thing is complete.
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A PUBLIC DEMONSTRATION of radio broadcasting
was given recently when WJZ had a complete broadcast
station, studio and 2ll, installed in the window of Aecolian
Hall, New York City. The passing crowds were able to
witness for the first time, the interior workings and the
mysterious mechanisms that make their radio sets come
to life with voice and music. These programs were
broadcast from WJZ, the towers of which are atop the
Aecolian Building.

A NOVEL STAGE SET for the Radio Franks (Messrs. Wright and

Bessenger) employed for their first public appearance on Broadway

at the Mark Strand Theatre, singing songs that made them famous on

the radio in the east. Through the use of transparencieés and spot-

lights off stage, the Radio Franks are shown inside thée radio set.
The two effects are shown above and below.

AN ARTISTIC SETTING of radio in the
home of Mr. and Mrs. J. D. Wiest of

% - -.y Indianapolis, Inad.
T -
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“But look!” interrupted Mr. Kent.

set in the upper section and the batteries in the lower.

some piece of furniture,” he read.

HEN the crystal germ entered Phil

Hayden’s system, it resulted in a

most rapid and malignant case of

radio fever. It broke out in one
tube regenerative, then spread in a single
season through the various reflex systems and
the whole dyne family, till now, he had a
bread hoard covered with tubes, wires and
amplifiers, besides a loop and loud speaker.
He had forsaken the Saturday Freedom for
radio papers, and seldom perused books ex-
cept those filled with hoolk-ups and dia-
grams,

His loud speaker, on the center table, was
playing jazz from a local hotel broadcast,
while he stretched a long brass coil spring
across the living room from one window
casing to another. Then picking up a hand-
ful of wires with little nickel clips on the
ends, he connected a variocoupler in circuif
with the coil spring and the radiator. Put-
ting his head almost into the black opening
of the horn, he listened intently to the
wailing saxophones, while he slowly turned
the dial of the coupler.

“Oh, Marge!” he called.

Marjorie came in from the kitchen, wiping
her suds-covered hands on her apron.
“What is it?"’ she asked in a bored tone.

“Listen, Marge, and see if you can hear
any difference when I turn this variocoupler.
I'm trying to cut out interference and boost
volume by a tuned inductance in the same
room with the loop.”

Marjorie listened, she darted an annoyed

“Open: An easy-to-get-at radio cabinet for your tavorite set.

. o
7 oA
P OPEN 1 —
) i AN easy-To- B
GET-AT RaDIOE
CA ET
‘:‘ ks
g )

v

“Darned if he hasn’t made a radio set out of that old bookcase!

“By George, look at those signs!” Mr.

look around the room, festooned with wires
like Christmas decorations. She frowned
when she saw tlie maze of apparatus ou
top of the two-section bookcase Phil’s em-
ployers had given them for a wedding pres-
ent. That was where the bronze lion and
the two blue glass candlesticks should be
standing.

“See any difference?” Phil asked, look-
ing up.

“No, but does the coiled wire make all
that wlhistling in the music?”

“Oh no, that's just heterodyning—the
waves interfering, you know. Gee, but I'd
like a Heterodyne set, though,” Phil sighed.
“That uses the same interference of waves
that makes this set whistle to give big vol-
ume and sharp tun

“Now, Phil, don’t say a word about a
new set. While our car looks as it does
now I'm ashamed to be seen in it, and we
have no rug in the dining room, and the
kitchen plumbing needs fixing. I think it’s
terrible the way you spend all your money
on—on {his?”  Marjorie’s intonation and
gesture were scorn personified.

“But Marge

“And another thing, Phil. Do get this
terrible lot of wires and stuff out of the
living room before the Parkers come over
this evening. I wouldn’t have Jenny Par-
ker sce my room like this for anything!”

“But I thought you always liked the music
while we play Mah Jong,” Phil said in an
injured tone.

www americanradiohistorv. com
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Books in the Air

By WARREN ORDWAY

TRANSFORM i
VOUR RADIO |
INTO A HAND-

See the loud speaker on top, the Neutrodyne
“Transform your radio into a hand-
A bookcase your wife will be proud to have.

“Oh yes, if we don’t have to see that
awful mess around. Put it in the dining
room. . No, that won’t do either.
We'll have a little supper in there. Put it—
oli, anywhere where we won’t see it.”

Marjorie stood gazing at Phil while he
ruefully unfastened one end of his coil spring
aerial. “I do wish you'd read with me again,
some evenings, Phil. You used to like Pick-
wick Papers tremendously.”

“Books? OId stuff!” Phil exclaimed.
“Why read, when you can get a thousand
books in the air? Music, stories, educational
stuff, politics, sport, finance—what books wil!
give you what you can get in three min-
utes on the radio?”

“It isn't only that, Phil. I miss those
cozy evenings we used to have. You almost
never talk to me now, but spend every eve-
ning messing around with your set. And
still, it never seems to be finished.”

“You wait, Marge! As soon as I can lay
my hands on a couple of hundred dollars,
Pll have a set that needs no tinkering. A
Super-Het.; and what I can’t get on it
woi't be worth getting. Los Angeles’ll
come in like L

But with a sigh, Marjorie had returned to
her dishes.

When Phil went down town, next morn-
ing, he found the office in confusion, for Mr.
Kent was starting for the annual home office
conference of branch managers in Cleveland.
They would discuss how to boost sales of

(Continued on page 1284)
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PART IV

HE train seemed stuffy. Barbour
had drawn almost completely into
himself ; he hadn’t spoken a word for
the last fifty miles. On and on the
engine pulled its long tail of cars over the
unvarying New England landscape. The
weather was extremely warm for June, as
those who still have an accurate memory of
the year 1899 will remember, and
the close day coach did nothing to
make the day any more enjoyable.

It is doubtful if anything would
have made it better, for the inevit-
able reaction had set in. Barbour
and his seat mate, Dr. Lee De-
Forest, Ph.D., were leaving the
aura of graduation and the memo-
ries of six of the best years of their
lives behind. It had been glorious.
For a moment they had been kings:
And now——

Well, they were just two ordinary
men going to a new town in the
west looking for jobs.

But it had been wonderful; the
graduation, the Prom, the pretty
girls, the center of the stage. Then
there were the party banquets and
dinners, the long evenings of hilar-
ity, the oaths of eternal friendship,
the thousand common heritages
which belong only to men who have
worked hard and long and have
taken their college education seri-
ously. And it had been at Yale,

The work had made it more glori-
ous. As the train moved on De-
Forest called up visions of those
last gruelling months in the labo-
ratory. Certainly it had been inter-
esting but it had also required a lot of labor.
He worked like the devil, but he had finished,
finished well and slighted nothing. That
thesis was a terror. Why did he take such
a subject as the resonance of Hertzian
waves? And above all, why monkey with
the question as to their reflection from the
end of resonant wires? It was good and it
might stand him in good stead some day.
Would lead up to a study of wireless and
that was the biggest thing in connection with
the new developments of the “wavy” elec-
tricity. Wireless would be up and coming.
Not many years until it would be in the
forefront of the communication field. Then
the work on that beastly thesis would be
well paid for. First come first served. He
knew about as much about waves in elec-
tricity as anybody else in America, at least,
about the theoretical end and it wouldn’t
be long until someone would need just such

DeForest's transmitter used in his first long
distance tests—covering one-half mile-—used a
Rhumkorf spark coil.
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. _Lee DeFores:

DeForest noted

knowledge.” No use to worry while waiting.
It had to come. And why not be happy now ?
IFive weeks of pure vacation ahead before
the necessity of going to work. There were
friends, old acquaintances and real home life
for a while. Gee, he would enjoy himself.

“Buffalo”, said the conductor, as he bobbed
his head in the front of the car and as
quickly withdrew it,

e

for the Audion.

“Your bags, George, the boat awaits”,
said DeForest, dropping a small Boston bag
into the lap of his friend.

“I'm gon'na write a second I! Penserosi
and make brown reveries respected,” replied
Barbour, as he heaved the bag back at De
Forest and followed it with a small bundle
for good measure. “Why can’t you respect
a man's privacy, you and the railroad, at
least when lie is mourning the loss of his
youth? Callous fellow, thou knowest not
the cruel world that is lying in wait at the
end of this seeming pleasant boat ride. The
gargoyle is almost upon me. I must pay for
my sins of omission in mathematics, for I
go to a counting house.”

“All right, but don’t miss the boat; if
your mathematics is too skimpy to- under-
stand the time table, I'll help you.”

The boat ride from Buffalo to Chicago
revived their spirits somewhat. They could
move around a bit and there were other in-
teresting passengers aboard. And they had
a chance to get their minds off themselves.

TO IOWA

At Chicago Barbour went off to his count-
ing house and DeForest took train for Coun-
cil Bluffs. There he met his old friends
and was entertained rovally. He met a kin-
dred soul, a girl interested in music and high
ideals. Only a few hours were necessary
for DeForest to fall madly in love with her.
They were together constantly, woods and
stream saw them tramping every day. It
was a time of enjoyment with nothing to
mar its beauty. Five long weeks he stayved
with his friends, enjoying his first real vaca-
tion since his entry at Sheffield. For once
there was no spectre of duty waiting, no
knowledge that each moment stolen from

the change in brilliancy in a Welsback gas
burner when his spark coil was in operation giving him the idea

work was money filched from necessity. He
was nearly “broke,” as usual, but what mat-
ter? He had enough to tide him over vaca-
tion and possibly a few weeks in Chicago,
searching for a job. It was beautiful.

THE FIRST JOB

But as with everything, vacation closed.
Back in Chicago, he dismounted from the
train, checked his bags at the sta-
tion, wiped away the dust of travel,
and started after a job. It was
morning, the day was before him.
The electrical industry, of course,
received his first overtures, Two
small companies refused his serv-
ices with an almost indecent lack of
regret. However, his third call was
made upon the personnel director of
the Chicago plant of the Western
Electric Company. He had, thought
the director, a use for the young
Doctor of Philosophy. The salary
was to be eight dollars per week
and DeForest should report to the
foreman, Mr. DeKrow, of the dyna-
mo assembly department tomorrow
morning at seven. He would have
three-quarters of an hour for lunch.
and would be allowed to go home at
five fifteen. Yes, he continued, there
was a good chance for a future.
Only yesterday a man had been
taken into the laboratory from the
motors department. But everybody
began in the plant and worked up, -
that was the policy of the company.
Was Mr. DeForest satisfied? Did
he want the job?

Yes, Dr. DeForest would take it,
for a while, anyway. He must
have something and this would serve as well
as most anything else as a beginning. Sort
of small for a Ph.D., but eight dollars would
buy shelter and a bowl of soup.

So he went back to the station, got his
baggage, and started in search of a room.

The receiver, the large antenna and the faith-
ful Sponder with battery and telephones used
in his first public test.

Biography vecorded by W. B. Arvin of Ravto News, under the personal direction of Dr. DeForest.
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There were many of them, but they were all
pretty steep as to price. Finally, one pre-
sented itself. It was a hall bedroom—and it
was worthy of the name—heated by a stove
and presenting a beautiful view of the wash
on the back of the buildings which faced on
the next street. But the rent was only eight
dollars per month. Some close mathematics
followed. DeForest figured that if he could
find a good restauraiit retailing soup for a
nickel a bowl and a steak for fifteen cents
(this was in 1899 and such places did exist)
in which the kitchen was fairly clean and
the food flavored a little bit, he could save
at least eight dollars a month. The quo-
tient of eight divided into the price of an
engagement ring to be given the Council
Bluffs girl was astonishing. It was also
disheartening. As a matter of fact, it was
so large, that should she continue her musi-
cal education she would probably have been
a star with the Metropolitan before the ring
was purchased.

THE FIRST DAY'S WORK

It was a murky morning, that August 14,
1899, when DeForest caught a trolley car
at a quarter of seven, to take him to the
works. In the dynamo department, he told
the foreman who he was and that he had
been hired.

“That’s all right, just wait here; I'll have
something for you to do after a while; just
wait here.” And with that he went off in
the other direction. After almost an hour
of waiting, the foreman returned. DeForest,
was to be flunkey. There was grease on the
floor under the machines. DeForest was to
wipe it up. He was also to clean up parts
and supply the men on the assembly bench in
case of a rush. In fact, all the roustabout
jobs in the department were his.

At the close of his first week he wrote:
“] work like a nigger from seven until five
fifteen.” I am learning a little but not much,
too much chasing lost parts and mopping up
grease—and all for eight dollars a week.”

Within a few days he was settled again
into a routine. The work was hard and irk-
some. The associations were very bad
Worse than DeForest had ever known. The
workmen were a class of common labor with
which he had never before come in contact.
Their swearing particularly got on his nerves.
Constant use of it filled the conversation and
he did not therefore take part. Again he
suffered from his purity of ideals, for the
other men in the shop, of course, did not
like him. And holding such opinions they
took no trouble to make his way easier.

He continued his outside experiments as
before. He would get to his room at about
seven o'clock in the evening. As soon as his
purse permitted, he began to collect bits of
apparatus and start investigations.

TFor recreation he discovered the Crehar
library. In comparison with his room, this

Leading to the first electrolytic detector was a
glass tube with two metal electrodes with a
paste or glycerine and water between them.

institution was a castle. He found quiet and
solitude, which he so loved. It was an at-
mosphere in which he could reach his best;
it gave him a home-like feeling. The habit
of study had fixed itself firmly upon him
through the past six years and so he found
the keenest enjoyment, now, as he had in the
university, in books. Three or four nights
a week he would spend pouring over some
French or German technical work dealing
with his pet subject.

The library carried a complete file of for-

eign technical journals and DeForest went
through them religiously. It was in one of
these that he found notes on experiment,
made by a German professor in which a new
detector of Hertzian waves was described.
The device consisted of a piece of tinfoil
pasted on a glass plate with a razor-slit
through the center of the metal. Across the
slit a drop of water was poured and the
two foil ends were taken as terminals. In
operation, it was exactly opposed to the
Branley coherer. It broke the circuit upon
the passage of Hertzian waves.

DeForest immediately took voluminous
notes on the device and decided to do a
little work of his own upon it. He had long
since decided that some other method would
have to be substituted for the coherer.

The coherer was bulky and required tap-
ping to break its conductivity after the pas-
sage of each signal. DeForest saw that
such a system was extremely inefficient and
had had constantly in the back of his mind
an idea for detecting the waves by another
method for some time. Accordingly, he im-
mediately jumped upon the German idea.

ADVANCEMENT
He continued in the dynamo department
of the Western Electric Company until the
beginning of October when he was given a
place wiring switchboards. This position

Ll

-

-

The original hook-up with the electrolytic
detector used several of the devices hooked
in series as shown above.

lasted only a couple of weeks, however, after
which he was promoted to the laboratory in
the experimental division. The advancement
was well taken.

Of this he said: “Oh, the luxury of get-
ing to work at 8:30! I can learn here also
and I am with refined gentlemen. I miss
the swear words and filth of talk. Here, if
ever, can I invent and have the ideas count
for something. 1 study blueprints and’ ap-
paratus during spare moments and at night
read on telephony. And now, at last, can
I be fascinated by my work.

“McBerty and Dean are my bosses.”

He was first placed in the laboratory to
take the place of another worker then on
vacation. The position was a precarious one
for a few days. DeForest visioned going
back into some other department with the
return of the regular man, but such was not
the case. Dean liked his style of work and
the interest he took in the experiments, so
he was kept on the force permanently.

For a period he gave his whole time to
experiments directly connected with the tele-
phone work.

It was only a short time, however, until
he began to use the laboratory and his spare
moments for his wireless experiments. Mc-
Berty and Dean seemed interested in his
work and he told them about it, giving them

www americanradiohistorv com

1155
several accounts of his other inventions
and experiments. Work on the decoherer,
the tinfoil on glass with some alteration and
improvements from the original were mak-
ing progress. DeForest showed it to Dean.
An old spark coil and condenser was rigged
up in one corner of the laboratory and the
decoherer in the other. DeForest would
rush out to lunch, grab a sandwich and rush
back in ten minutes in order to spend the re-
mainder of his lunch hour on the new wire-
less apparatus.

The first step in the
was a drop of water across a razor cut in a
piece of tinfoil pasted on a glass plate.

Sponder experiments

When he went into the laboratory he was
continuing at his original salary of eight
dollars per week. After a few months, how-
ever, at the beginning of the new year, to
be exact, he was given a magnificent raise—
two dollars per week.

As time went on he grew to give more and
more of his time to the wireless end of his
work and less and less to the routine experi-
ments of the telephone laboratory. Dean
looked upon this change with a friendly eye;
it was only when McBerty was about that
DeForest had quickly to drop it and rush
back to the telephone work. But one day,
a couple of months after he had received
the raise, he was not quick enough with the
shift and Dean caught him. As a matter of
fact, Dean had known of the work all along.
When he found DeForest so engrossed in
the work that he did not even see him, Dean
was rather disappointed by the fact that
the illusion was not being continued. He did
not care about DeForest’s working with his
own ideas in truth, to the contrary, he had
an idea as to their value and figured that
DeForest would do just as valuable work
for the company in his chosen line as he -
would working for the improvement of the
telephone. He was a bit angry at the loss
of the illusion, however, and called DeForest
down only to end the reprimand with a com.
mand to go on with his own work conclu-
sively. “You can go to Hell and do what
you please,” were his parting words.

Following this episode, DeForest plunged
completely into his experimental work. The
spark coil was working constantly. Follow-
ing the idea found in the German magazine
he continued his investigations of detection
of the electromagnetic waves. The original
idea had some possibilities, but was out of
the question so far as practical working was
concerned. It would function properly for
only 20 seconds at a time. The trouble was

One of the later
quarter and a tin
the gap

Sponders consisting of a
bar with water bridging
between them.

that the water would pass into a state of
semi-decomposition with the passage of the
small currents. After discovering this fact,
DeForest began searching for other elec-
trodes and cohering substances. He tried
everything.
ANOTHER POSITION

One day while he was in the midst of
an experiment, one of the office boys came
to his desk and handed him a card with the
inscription, “Prof. Johnson, Milwaukee,”

(Continued on page 1307)
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N all of the former articles appearing
in this section, for the beginner, the
greatest consideration was given to the
person who, more or less mechanically
inclined, desired to build his own set and
needed simple, explicit directions for doing
so. The man buying a complete set has, to
date, been somewhat neglected. Bearing this
in mind, the author will, in this and future
articles, take this division of the radio fans
more into consideration. The present arti-
cle and the illustrations -accompanying it
will be of interc.t to all; the builder and
the buyer as well. Here will be found direc-
tions for putting a radio set into efficient
operation, regardless of its type. The direc-
tions will hold for any set, although a one
tube outfit will be considered in detail.

The first consideration is, of course, the
antenna or aerial. This is the collection
of outside wires with which we are all
familiar since they may be scen on many
housetops in every city, town and village.
The one thing to bear in mind in connection
with this part of the set is that thc aerial
should be as high as possible and its length
between 75 and 100 feet. The wire to be
used can be bought from any radio, elec-
trical or hardware store. It should be cop-
per, either one solid strand or several strands
twisted together. The latter is the stronger
and should be used in locations where high
winds are likely to be encountered. The
size should be what is known as No. 14
B. & S. gauge. It may be strung between
any two convenient points, usually between
a tree or a specially erected pole, and the
house.

At each end of the wire, what is known
as an insulator should be fastened. The
purpose of this is to prevent the weak cur-
rents collected by the antenna from leaking
off to the ground. These insulators serve
the same purpose as those placed on tele-
phone poles and are similar in material.
They are made of porcelain or some kind
of insulating compound and are provided
with a ring at each end. These insulators

Installing a Radio Set

Operating a two control regenerative vacuum tube receiving set. The left knob and
dial is employed to tune with, while the right knob and dial controls regeneration.

By A. P. PECK

may be bought in any radio store. The hole
is placed in the insulators so that the wires
can be fastened thereto. The procedure is
as follows: Push about six inches of the
end of the aerial wire through one of the
holes, bend it back on itself and twist the
end of the wire tightly around the long
portion. Do the same at the other end of
the aerial. Now, attach the wire or ropes
that are to support the aerial to the other
holes in the two insulators.

THE LEAD-IN

It is necessary that the aerial be connected
to the radio set in such a way that thd
currents collected by it can go to the set

S ——————T

Fig. 11. The circuit diagram of a two control single tube regenerative receiver with the
instruments shown in both symbolic and pictwre form.

The coupler shown in the top left hand circle
has two windings on the outside tube. The prim-
ary which is in the lower one, is connected be-
tween the antenna and the ground and the upper
one, which is the secondary is connected to the
grid condenser and positive filament of the tube.
The tickler coil, which is mounted so that it may
be rotated, is connected between the plate of the
tube and the phones. In the next circle is a
variable condenser, which is connected across
the secondary of the coupler. The lower binding
post of the condenser is connected to the fila-
ment side of the secondary coil and the upper
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binding post or stationary plates go to .the grid
condenser end of the secondary. In the next
circle there are the grid condenser and leak which
are connected together and then one side run to
the variable condenser and the other to the grid
of the tube. The tube socket used to make con-
nections with the elements of the tube is not
shown. The phones shown next are connected to
the plus side of the “B” battery, which is in the
lower right hand circle. The minus side of this
battery is connected to the plus side of the storage
battery, the current supplied by this being varied
by the rheostat in the middle circle.
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in the shortest manner so that the
signals or music and voices will
reproduce best. For this it is nec-
sary that a wire known as the
lead-in be provided. It is attached
at one end to the aerial and to the
radio set at the other end. The
aerial connection is made at a %
point just a few inches from the f
insulator on the end of the aerial |
nearest the house. Here the aerial
and the lead-in wires are scraped &
carefully until they are bright and
clean and the lead-in wire
wrapped tightly around the aerial.
1f you are proficient at soldering,
solder this joint. If not, wrap
two or three layers of tinfoil
tightly around the joint, extend-
ing the wrapping an inch on either
side of the twisted wires. - Then
cover the tinfoil with a layer of
friction tape and paint the tape
with shellac. This will give a
tight joint that will resist the
weather and will not corrode.

Another very good way to fas-
ten the aerial to the insulator and
at the same time have a good
lead-in is to use one single length
of wire for both the aerial and
the lead-in. In this method an
insulator is fastened to one end
of the wire. Measure off the
length of the aerial on the wire
and mark that point. Slip the
other end of the wire through one
of the ends of the remaining in-
sulator until the ring comes to
the point marked on the wire.
Bend the wire back and twist it
three or four times around the
portion of the wire leading to the
insulator. . The loose end then
forms the lead-in and no joint is
necessary. When a long length
of wire is available, this is the
preferred method of fastening =
the lead-in. E’

After the insulators are fas- G20
tened in place and the lead-in
attached, you are ready to pull
up the aerial. It is desirable to
use ropes for supporting the aerial
and to place pulleys where the
aerial is to be fastened. The
ropes can then be run through the
pulleys and the aerial raised or
lowered when repairs or changes
are to be made.

THE LIGHTNING ARRESTER

If you have selected the place
for the aerial properly, the lead-
in will hang near the window of
the room where the radio set is
to be located. Here is the spot
to place the lightning arrester.
Several types are available, some
to be attached to the wall of the
house and others to the window
frame. Both types are illustrated &
in Fig. 1. Any arrester stamped
as having been approved by the Board of
Fire Underwriters is good and can he bought
with perfect confidence. The type will de-
pend on the particular place in which you
wish to put it. It will be found convenient
also to purchase what is known as a lead-in
strip. More of this later.

PROTECTION

You will undoubtedly want to know if a
lightning arrester will really arrest light-
ning. No, it will not, nor is it intended to
do so. even if the name does imply that it
should. The usual types of arresters con-
sist .of two metal points, placed close to-
gether in a glass tube from which all of
the air has been removed. It is an estab-
lished fact that a current of electricity will

Below:

e9

Above: Fig. 7. Cleaning the prongs of th
with a piece of sandpaper.

y

Above: Fig. 6. A 45-volt dry cell “B"” battery.
Fig. 9.

e vacuum tube

Above right: Fig. 8. Correct

method of inserting the tube into the socket.
e

x-.

A grid leak and grid leak
mounting. l

jump between two points very easily when
there is no air present. This fact is made
use of in a lightning arrester. The ar-
rester works as follows: During a thunder
storm, the air is full of electricity. If the
aerial is not connected directly to the ground
or to the ground through an arrester, this
eleetricity will collect on the aerial and build
up until it is strong enough to work damage
to the set. It is out of the question to
have the aerial connected to the ground at
all times, as we would not be able to receive
radio messages. At one time we used a
switch to connect the aerial to the ground,
but too often, the switch was forgotten.
So now we use the arresters described above.
The electricity collecting on the aerial jumps
across the gap in the arrester and goes to
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1 Above:

Fig. 1.
arresters and how an arrester is connected

Two types of lightning

up. Below: Fig. 3. Correct method of
looping a wire for a binding post connection.

g

the ground before it gets a chance to build

up to a dangerous point. The radio cur-
rents, being very weak, cannot cross the
gap; therefore, they go to the radio set
and give us the messages.

DIRECTIONS

The lightning arrester should be mounted
outside the window. Directions accompany
each arrester and show where to connect
the lead-in, the wire that is connected to a
water pipe or other metal object running to
the ground and the wire that is to be con-
nected to the set. After making these con-
nections, place the lead-in strip that was
mentioned above, over the window sill and
close the window on it. The strip will con-

(Continued on page 1303)
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Experimenting with Five Meters

By WILLIAM A. BRUNO, A. L. E. E.

This is the first of a series of articles by Mr. W. A. Bruno on experimenting with five meters. A
new field for experimental work is now open to the radio experimenter and by perusing this ar-
ticle it will be seen that many sensational experiments can be performed by means of the instru-
ments described. Not the least noteworthy is “Radio Power Transmission on a Small Scale.”

ey caused us to spend so much money on 44
plate condensers. We stumble over the miles
of pretty green silk wire thrown carelessly
il over the carpet coming from a coil that had
to stand on its head in order to be allowed
by the “family” to be sheltered under the
same roof.

The short wave experiments conducted by
Q some of the leading electric companies and

S. Kruse, now so keenly interested in radio,
Q:' are creating the impression that very soon
wave-length bands will be assigned with the
micrometer. With the set described here the
writer has endeavored to shorten wave-
lengths, and having reached 5 meters, now
lies back in the easy chair and is going to
tell you how it is done and wishes you the
same luck.

Last year, while conducting some experi-
ments on high speed printing radio teleg-
raphy for one of the large newspaper syn-
dicates, the writer, co-operating with their
engineers, made use of a wave-length of 40
to 60 meters and noted the remarkable pos-
sibilities of the short waves. Of course we
lost many hours of sleep trying to make
four 50-watt tubes oscillate at those fre-
quencies, but after all difficulties were over-
come we were astonished by their pene-
trating power and their selectivity. In fact,
in the heart of New York, when all broad-
casting stations were on the air, it was pos-
sible to receive 90 words per minute on a
special machine without an error caused by
interference.

The 5-meter transmitter described in this
article, is a further development of the
above experiment and was exhibited at the
recent Radio Exposition at the Grand Cen-
tral Palace in New York, where it at-
tracted much attention. The writer feels

Apparatus for experimenting on
the short wave-length of five
meters, the oscillator panel, the
milliammeter and the wavemeter.

IR R Ty

E have been told
time and time again
that history repeats

itself, but have
never stopped to think that
after radio was considered
an accomplished fact, we
would attempt to go back to
the early experiments of
Hertz, when he first called to
our attention the rudimental
principles of radiated elec-
trical energy. We all be-
lieved that the success of
radio was proportional to the
length of its wave and we
have witnessed a coil wind-
ing contest that has led us
to beliecve that the name
“wireless” was decidedly mis-
leading. Now that we have
made the copper wire indus-
try one of the leaders of the
world and given “Litz” a
chance to become famous, we
turn back to our first love,
as Prof. Pupin said when

Marconi came here to tell tSl:g: w;_i:;v.of ;;a:l.clnwit}r]‘I ntxilliammetgr iupportcd.by a ﬂb}:-e Ffig. 3. Rear vrich ofhpanel 1shtluwing poﬁtit])(n
, B insulation. oté manner of connecting in the of apparatus. ote the small low-loss choke
us that he was sorry to have vacuum tube. coils,
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that the interest in short waves is so great
that very soon some obscure experimenter
will discover the method of easily handling
this old, yet new, form of energy.

Fig. 1 shows the schematic diagram of the
oscillating circuit. L1, L2 and L3 are the
antenna, grid and plate inductances. L1
consists of one turn of No. 12 bare copper
wire preferably polished. L2 and L3 con-
sist of two turns each of the same wire
and like L1 should be 3 inches in diameter.
R1, R2 and R3 are the radio frequency
chokes and consist of 30 turns of No. 26
D.C.C. wire wound in basket-weave fashion
on a form of 34 inch diameter, on seven
pins about 14 inch in diameter, as shown on
Fig. 2. It is necessary to make these chokes
self supporting without using any adhesive
compound and, therefore, they should be
sewed up with silk. C is the transmitter
condenser and consists of three plates spaced
74 inch apart. This condenser is quite im-

ortant and should be of the hest grade.

he writer used an 11 plate Ultra-Vario
condenser and patiently removed every other

LY

M1 ]
FIG |

Circuit diagram of the high frequency oscil-
lator. Mote the high frequency choke coils in
the filament and plate circuits.

plate from both the rotor and tife stator.
A very efficient condenser was the result.
If this operation discourages you from going
any further with short wave experimenting,
take two metal plates about .025 inch thick
and 3 inches square, as shown on Fig. 2a.
Mount them with screws in back of the
panel and vary the capacity by simply mov-
ing the plates, as shown by the arrows.

The tube used may be a UV-199, a UV-
201A or a 5-watt tube. The one shown in
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A rear view of
the wayemeter
designed for use
with the five
meter oscillator.
Note the manner
in which the
coils and lamps
are connected to
the variable con-
denser. The de-
tails of the coils
are shown in the
sketch of Fig. 4.

T

the illustration is a VT-2. They are all
good for the experiments described in this
article, their choice depending upon the
pocketbook because of the cost of the “B”
battery supply. For the 199, a 90-volt sup-
ply was used, for the 201A, 120 volts and
for the VT-2 as much as 325 was used; al-
though the plate was hot and a_pretty blue
glow could be plainly noticed, it continued
to oscillate.

At such high frequencies it is impossible
to use a socket for the tubes and it is ad-
visable to remove the base. This operation
is very simple, provided you take a little
care. If you believe you are going to blow
the tube up, reassure yourself, because there
is practically no air inside to expand. Also,
the glass is of special composition and when
exposed gradually to the heat will not crack.
Hold the glass part of the tube wrapped
with a piece of cloth and expose the base to
a gas flame, revolving the tube slowly.
When the gas flame starts to give a green

Wovemeter

F1G 4

Details of the wavemeter, oscillator and resonance coils and convenient methods whereby they

can be mounted. B and C show two ways o

f coupling the wavemeter and resonator coils.
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glow, with another cloth give a slight turn
to the base to feel if the sealing compound
inside of the socket has softened. Place on
the flame again and when hot shake the
tube sharply, as if shaking down the mercury
of a thermometer and the base will fly out.
You, being an experimenter, should have a
few burned out tubes, and it would be ad-
visable to remove the base of one of these

L4

2
]| Tel
N b
Choke - (ondenser

fr62

Position of supports for winding the choke

coils, and a condenser that may be used in-

stead of the variable rotary plate condenser
referred to.

before attempting the operation on a good
one.

Assembling the transmitter is a very
simple thing. Bear in mind, however, that
cvery inch of wire means lower frequency
and you should not expect to build a 5-
meter transmitter that has a natural period
of, say, 10 meters. Make ail connections
as short as possible, sacrificing appearances,
if necessary.

The panel consists of a piece of the best
hard rubber 7 x 18 x ¥4 inch. The general
layout is shown on Fig. 3. Anything you
can do to shorten the leads will help ma-
terially in the proper operation of the trans-
mitter.

In this article we will not go into the
construction of the antenna, as this will be
taken up when the receiver is described.
We will describe the wavemeter and a few
very interesting experiments, not requiring
the radiating part of the circuit, but simply
the oscillating field set up by the coils. The
wavemeter consists mainly of a condenser
and a coil. In order to render the resonat-
ing point visible, make a coil of one turn
of No. 12 bare copper wire and mount it on
a miniature porcelain socket. The lamp
used is 2 114 volt flashlight bulb, sold. for
about 10 cents.

(Continued on page 1302)
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Better Radio Transmission by Zero

Carrier Waves

By G. H. DACY

A view of the operating room of the broadcast station at the University of Illinois where the
zero carrier wave system described in this article is employed with considerable success.

ECENT experiments at the University
R of Illinois, station WRM, demonstrate

that it is not necessary to transmit a
carrier wave continuously as under the meth-
od practiced successfully at that institution,
an electromagnetic wave is sent out only
when a sound occurs.

This research features the suppression of
the carrier wave in long distance telephony
over wires. As a result of the scientific
research of the Illinois experts, it is not
even necessary to supply the carrier wave
at the receiving end of the transmission.

This improves the system of practice with
which most radio enthusiasts are familiar
in which the so-called carrier wave in radio
broadcast transmission is sent out continu-
ously from the transmitter. When a sound
occurs near the microphone, this carrier wave
is merely changed in amount in accordance
with the sound frequency fluctuations.

When using zero carrier wave transmis-
sion, the effect is approximately the same
as when listening with a receiver to a spark
transmitting station. No waves are sent out
between the periods of “dots and dashes.”
Under such condition the receiver is af-
fected and sounds are heard only when the
key is closed by the operator.

Under the system formerly in use, the
plate current of the detector tube suffered
a large decrease as soon as the carrier wave
came in and as soon as speech occurred,
this latter value of plate current fluctuated
a very slight amount.

The Illinois engineers have increased the
efficiency of transmission marked by elimi-
nating the carrier wave when no sound
occurs so that the detector plate current
suffers this initial large change with every

change of sound which occurs at the micro-
phone. The tests made with the Illinois
transmitter showed that this was true.

During the experimental tests, transmission
frequently was changed from the constant
current carrier wave system to the zero wave
system so that intelligent comparison as to
the quality and sharpness of tuning could be
made. The early results were extremely sat-
isfactory. The tests will be continued until
the scientific investigators are completely as-
sured of the permanent success of their new
method.

i

The description of a broadcast station employing a system of transmission in which no carrier
wave is radiated during the periods the microphone is idle.

] I.n the circuit diagram shown on this page
is illustrated one method by which the car-
rier wave may be effectively suppressed. A
generator of continuous waves 1s coupled
to the grid of the modulator tube shown in
the upper part of the circuit. 1his arrange-
ment 1s comparatively simple and follows
the regular modulator principle. The plate
output of this tube is inductively coupled to
the grid of the second tube in the upper cir-
cuit which acts as the power amphifier and
feeds its output directly to the antenna. The
carrier frequency generator is also coupled
to a second circuit shown at the lower part
of the diagram. This tube acts as a power
amplifier and generates a frequency exactly
the same as that given off by the original
carrier generator. But its output, however,
is coupled to an oscillatory circuit containing
a resistance and a frequency trap. Now, by
varying the adjustments in the plate oscil-
lqtory circuit of this second tube, the phase
difference angle between the amplified car-
rier wave as generated by the tube shown
in the lower circuit and the wave passing
through the modulator tube may be placed
at a difference of exactly 180 degrees.
Through this method it is possible to abso-
lutely neutralize any trace of the carrier
wave, when the current in the upper circuit
is not being modulated. The thing acts as
a bpdge so that immediately sound waves
impinge on the microphone a differentiation
1s caused in the frequency of the modulator
circuit, thus changing the current output and
also destroying the phase relation between
the two circuits, allowing the modulated
carrier to find its way to the antenna. This
circuit is the development of Englund. It is
one of several such circuits all of which are
still more or less experimental in nature.
The Englund adaptation, however, probably
shows the most efficient as well as the most
simple method of eliminating the carrier,
while it is not being modulated. As the field
of radio broadcasting constantly enlarges,
the necessity for removing every possible
source of interference is obvious, so it is
hoped that the experiments carried on at the
University will find a successful conclusion
in the near future.

il

W

The circuit diagram of a zero carrier wave system developed by Englund wherein the carrier
wave is suppressed during the period the microphone is idle.
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The Significance of Rays in Physics

By PROF. DR. HEINRICH RAUSCH Von Traubenberg

PHYSICAL INSTITUTE OF THE PRAGUE UNIVERSITY

Photoelectric cell employed for the measure-
ment of weak light rays.

N the first article of this series we

dealt with the sensitivity of various

natural and artificial detectors of elec-

tromagnetic and acoustic rays. In the
present continuation of this discussion we
hope to take up some of the extremely im-
portant phenomena of these rays and show
how their study has led the physicist away
from the classical theorics and into an
entirely new field. In many cases, indeed,
the close observation of wave phenomenona
has led him to change the old laws.

For knowledge as to the range of oscil-
lations which may be created by a single
oscillating device, we must thank the great
German Physicist, Heinrich Hertz. The phe-
nomena of long waves, discovered by him is,
of course, the foundation of radio telephony
and telegraphy.

As was stated in the first article, the
purpose of this paper is to bring out the
importance of rays to the physicist. In his
work, he deals principally with the analysis
of radiations and the results gained through
the superposition of several radiations from
oscillators capable of producing extremely
short waves. This tombination of several
oscillations makes the problem a particularly
dificult one. As an example, let us take
the radiations of a heated body.

If we heat a body, it sends out electro-
magnetic rays. With a suitable detector we
may measure the encrgy thus radiated. The
most efficient instrument to use in this con-
nection is the Langley holometer. Of course,
it is a simple matter to bring a thermome-
ter into the field of a heated body. In
such case, the fact that the energy absorbed
by the mercury, making it rise, is electro-
magnetic in nature, may easily be proven
by the fact that the thermometer will act
as well in a vacuum as in air. With heat
rays, one of the best known forms of elec-
tromagnetic radiation, we can do many
things; they may be concentrated with mir-

PART [l

The second of a series of articles dealing with that part of' physics closely related to radio.

rors, reflectors and lenses ; absorbed in other
bodies by placing the body in the field of
the waves; they may be refracted with
prisms and polarized with reflection, or there
may be observed interference phenomena by
passing them through gratings. In short,
we can carry out all the classical school
experiments with them. But we can never
see the rays.

If we substitute for the thermometer, the
more sensitive, Ziess thermo-couple, we see
at once the extrecme magnitude of these
radiations. For instance, we find that the
human body is constantly radiating them as
long as life is in it. If the couple is placed
in the focus of a concave mirror, and the
experimenter stands at a distance of several
vards, with open mouth, a decided effect will
be noted on the galvanometer needle.

The complicated nature of heat radiations
may be understood if we use a reinterfer-
ence screen to determine the wave-lengths at
which the energy is radiated. Upon the use
of such screen we find that the energy is
not transmitted at one certain frequency, but
rather carries its energy on all possible
waves within a certain given band. We

Showing how the energy radiations of the

heated body rise with increase of temper-

ature and simultaneously the maximum tends
toward shorter wave-lengths.

find, also, that the field of radiation is not
only selective, but is continuous, giving us
an unbroken spectrum, that is, from the
smallest radiations, they continuc by steps
through a whole range to the highest. Such
a spectrum as the solar is peculiar in that
the maximum of its radiated energy at a
specific temperature is always radiated in a
very definite range of wave-lengths. A sim-

PROF. MAX PLANCK

ple experiment with the common incandes-
cent lamp will convince us of a queer rela-
tionship here. When very little current
is passed through the lamp and the filament
is heated only slightly, the light given off
is reddish. As the current is increased and
the filament heated to a higher point, the
light becomes yellow and finally blue, show-
ing that as the heat of a body increases,
the tendency is to radiate the energy at
shorter and shorter wave-lengths. In other
words, the maximum of radiated energy
produced by rising temperature always tends
toward shorter wave-lengths. This is shown
at Fig. 2. At the same time, the total
cnergy radiated by the heated body tends
to increase. There is a very definite rela-
tionship between the temperature, the radi-
ated energy and the distribution through the
spectrum.

To show this more understandably, let
us consider the following experiment. Let
us imagine a receiving apparatus of univer-
sal scope, taken into the vicinity of a heated
body. Here we will find that the receiver

(Continued on page 1210)
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A chart showing the frequency bands of electromagnetic oscillations in relation to the yisible
vibrations or light rays.
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An Ideal Low-loss Broadcast Receiver

@ ®

A rear view of the Ideal Broadcast Receiver.

ance coupled audio frequency amplifier.

By CLYDE J. FITCH

The description of an excellent low-loss regenerative receiver employing a three stage resist-
The combination of low-loss instruments and resist-

ance coupled amplifiers into one unit makes a splendid set for broadcast reception.

2

r.

The parts are:

1—low-loss coupler; 2—Jow-loss variable condenser;

3—30-ohm rheostat;

4—6-ohm rheostat; 5—filament switch; 6—phone jack; 7—resistance co upling units; 8—grid leak and condenser.

ANY who contemplate building a
receiving set are puzzled as to

what type to choose. Of course this

depends largely upon the amount

of money involved. But assuming a moder-
ately priced outfit of three or four tubes
that works on an outdoor aerial of 50 to
75 feet in length and gives loud speaker
volume on distant stations is desired, it
certainly is difficult to select the circuit and
apparatus that will give the most enjoyment
from the set. Books and magazines on the
subject are full of all kinds of trick cir-
cuits, each one of which is supposed to be
better than the others; but if the various cir-
cuits were carefully analyzed they would all
be found to operate on the same basic prin-
ciple, and one circuit would be as good as
another. And as a regenerative circuit is
the most economical and sensitive of them
all, the problem resolves itself into obtain-
ing the most satisfactory regenerative circuit.

THE REGENERATIVE CIRCUIT

In any regenerative circuit the amount of
regeneration can be increased up to a point
where the tube begins to oscillate, and no
greater sensitivity or amplification can be
had. Therefore, of the many single, double,
triple and four circuit tuners in use today,
selectivity only can be gained, as neither of
these circuits can increase regeneration be-
yond the oscillation peint and consequently
cannot be any more sensitive than the stand-
ard basic circuit. By proper design of the
tuning instruments, the basic circuit can be

made just as selective as any of the more
complicated ones, and the sensitivity will be
greater because the less circuits used the
fewer losses occur. Therefore we shall
select the standard regenerative circuit with
a well designed low loss tuner and low loss
condenser as the most desirable for broad-
cast reception.

RESISTANCE COUPLED AMPLIFIER

Sufficient amplification should be used to
make the weakest stations loud enough to
operate a loud speaker. Audio frequency

amplification, of course, is the most eco-
nomical, but distortion always results when
iron core audio transformers are used. But
resistance coupling gives perfect results on
all the notes of the musical scale, and the
quality of the music as it comes from the
loud speaker is virtually perfect. Therefore,
where quality is desired, resistance coupling
should be used. Three stages of resistance
coupled amplification will give enormous
volume. OQur finished set will have four
tubes, one as a regenerative detector with
low loss tuner and condenser, and three as
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The wiring dia‘frim of the Ideal Broadcast Receiver. Regeneration is incorporated in the detec-

tor circuit.
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Pictuse layout and diagram of the wiring of the 1deal Broadcast Receiver exactly as it is arranged on the panel and baseboard.

resistance coupled amplifiers. Such a set
is ideal for sensitivity, selectivity, and qual-
ity, the three desirable features of a broad-
cast receiver. The simplicity of building and
wiring such a set is apparent from the ac-
companying illustration, which shows the
rear view of the receiver removed from the
cabinet.

LOW LOSS INSTRUMENTS

The most important instruments in the
entire set are the low loss tuner and low
loss condenser. There are many low loss
tuners on the marKet. The type used in the
cet shown in the illustration may be con-
structed by hand, if desired. The large coil
is wound with 55 turns of No. 16 D.C.C.
wire stagger fashion to a mean diameter of
4 inches. A tap is taken at the 10th turn
from the end near the tickler coil. This
tap serves as the antenna connection, The
tickler coil consists of 18 turns of No. 16
wire stagger wound to a mean diameter of
234 inches. It is coupled to the main coil,
as shown. Only one strip of insulating ma-
terial supports the whole unit. Note that
the . tickler is coupled to the filament side
of the grid coil, leaving the grid end of the

o

List of Parts Required

1—Panel, 7 by 21 inches, with cab-

inet and baseboard.
1—Low loss tuner.

1—.0005 mfd. low loss variable con-

denser with vernier dial.

4—Vacuum tube sockets.

1—.00025 mfd. fixed grid condenser.

3—.005 mfd. fixed condensers.
1—.0005. mfd. fixed condenser.

1—2 megohm grid leak.
1—.5 megohm grid leak.
2—.1 megohm grid leaks.

2—.05 megohm resistances.
1—.005 megohm resistance.

Mountings for above conden-

sers and resistances.
1—30 ohm rheostat.
1—6 ohm rehostat.
1—Filament switch.
1—Single circuit jack.
6—Binding posts.
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The layout of the panel and the dimensions.
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coil free and reducing capacity coupling be-
tween grid and plate. )

The condenser used is of the square law
low loss type with grounded frame to elimi-
nate body capacity. These features make
the process of tuning very simple. The con-
denser is connected directly across the coil,
with no binding posts or insulation between
to cause losses. One side connects to the
grid condenser and leak and the other to
the  filament.

It may be well to mention that the object
of using low loss instruments is to increase
selectivity as well as sensitivity. Losses
caused by solid insulation material have the
same effect as a resistance in the circuit,
and losses are usually represented as being
equivalent to a series resistance of a certain
value, meaning of course that a perfect cir-
cuit connected in series with a resistnce of
a certain value will have the same losses
as the circuit with solid insulating material
in its field. And the more resistance in the
circuit the weaker the signals and the broader
the tuning. Therefore, as little insulating
material as possible should be used for sup-
porting the instruments in the radio fre-
quency circuits.

DETAILS

Little need be said ahout the actual con-
struction of the set. The panel layout shows
the location of the center holes of the vari-
ous instruments. The diagram shows all the
connections, and the location of the various
resistances used in the amplifier are also
given. On account of the compact arrange-
ment of the parts, the wiring is very sim-
ple. Type UV-201A tubes are recommended
for this circuit. A “B” battery of three
45-volt units connected in series is recom-
mended, with a 43-volt tap for the detector
tube. A resistance coupled amplifier requires
a high “B” battery voltage for best opera-
tion, hut the batteries will last a long time,
as very little current is used on account of
the high resistances in the circuit.

(Continued on page 1297)
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The Tu-Ra-Flex Radio Receiver

A tuned radio frequency reflexed receiver of exceptional merit is the Turaflex. Three tubes
are made to do the work of four in a very efficient manner.

A rear view of a completed Turaflex Receiver.
Tl—antenna coupler; T2, T3—radio

GREAT advance in radio receiver
design is incorporated in this new
circuit, in which three tubes do the
work of four. There are two stages
of tuned radio frequency amplification, a
crystal detector and two stages of audio fre-
quency amplification. The losses due to a
potentiometer or other devices to keep the

The components are: C1, C2, C3—variable condensers;
frequency transformers; T4, T5— audio frequency transformers and D—c-ystal detector.

tubes from oscillating are eliminated by using
special low loss coils. There are added ad-
vantages, namely: This receiver will not
re-radiate; it is as stable in operation as the
best ncutralized circuit; it is simple in oper-
ation, as stations once logged are always
received on the same dial settings; and its
selectivity is excellent.
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Wiring diagrams of the Turaflex Receiver.
two stages of radio frequency amplification

WW ,4 -

By the method employed the three tubes provide
and two stages of audio frequency amplification.
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C4—serics antenna fixed condenser;

Photo courtesy National Airphone Corp,

The circuit diagram of this remarkable
hook-up is shown in Fig. 1. The action of
the circuit is: The incoming signal is ampli-
fied at radio frequency in the first two tubes,
is then rectified by the crystal detector; then
reflexed through the second radio frequency
tube at audio frequency, and then amplified
through the third tube. The fixed coupler
Ty, and the radio frequency transformers T,
and T, are mounted on the rear of the vari-
able condensers G, C,, and C., as shown in
the photograph D is a crystal detector and T,
and T are the audio frequency transformers.
T, and T, are mounted at an angle of 45 de-
grees and T, is mounted vertically. C; is a
23-plate condenser and the other two con-
densers have 17 plates each. The tubes are
controlled by one rheostat, which should be
a heavy duty type to carry the current.

It will be noted that two antenna bind-
ing posts are indicated, the one marked
A being used for a short antenna and
A, for a long antenna, the latter having
the .00025 mf. condenser C, in series.

The fixed coupler T, which is shunted by
the 23-plate condenser, has a primary wind-
ing of 15 turns wound directly on the sec-
ondary of 50 turns. The radio frequency
transformers have 14 turns wound over the
60 turns of the secondary, and are shunted
across the 17-plate condensers. No. 26 B. &
S. gauge S.C. wire is used for winding the
coils.
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Picture layout and wiring of the Turaflex Receiver.

The coils may be wound on a bakelite tube
2% inches in diameter by putting on the sec-
ondary and then the primary over and in
the center of it. If the constructor wishes
to wind the coils without using a bakelite
tube and make them self supporting, they
may be built as follows: On a cardboard
tube 2% inches in diameter, wind on suffi-
cient small string. Over the string place a
strip of adhesive tape with the sticky side
up, so that the wire will be held in position.
In the center of the winding, place another
strip of adhesive tape about 34 of an inch
wide with the sticky side out for the sec-
ondary. A drop of sealing wax or a strip
of tape may be used to keep the leads in
place, after the string is pulled out and the
coil slipped off the winding tube. It is best

*A -B *B-A A

P Lo

PARTS REQUIRED FOR THE
CONSTRUCTION OF A TU-
RAFLEX RECEIVER

2—17 plate condensers.

1—23 plate condenser.

1—fixed coupler.

2—radio frequency transformers.
2—audio frequency transformers.
1—6 ohm rheostat.

3—tube sockets.

1—crystal detector.

3—dials.

1—jack.

1—.00025 mifd. fixed condenser
8—binding posts.

7" x 18" panel.

4, G

The instruments are exactly as positioned on the panel and baseboard.

to have the ends of the primary winding
diametrically opposite to the ends of the sec-
ondary, as the leads to the condensers and
tubes will be shorter.

In tuning, condensers 1 and 3 are moved
cimultaneously, the center condenser being
moved a small amount at a time. After a
station has been picked up, condenser 2 is
readjusted to maximum volume. UV-201A
or C-301A tubes give the best results, al-
though UV-199 tubes may be used. As with
all circuits, one tube may function better in
one position than in another, so shifting the
tubes around should be tried. This set will
give excellent results on any tvpe antenna,
but best reception is usually obtained on an
outside antenna about 100 feet in length.

Radio vs. Wireless

< SEE that you have installed a wire-
less set,” I said to a well educated
neighbor of mine.

‘No,” he answered, “it's a radio.” 1 con-
cealed the utter disgust 1 felt for this man
and his stupidity, and hurried home to write
about the “difference” between radio and
wireless. There ain’t none such, that’s all.
Wireless or radio, whichever vou wish to
call it, has put more people in the bug-
house and living room than any other me-
chanical cussing-machine,

By EOWARD C. HUBERT

But radio and wireless—there must be a
big difference; they’re spelled a little dife
ferent. | hate to disappoint and disillusion
some of you who have counted so much
on a “big difference” But just brace your-
selves and prenpare for the shock: THERE
IS NO DIFFERENCE BETWEEN RA-
DIO AND WIRELESS EXCEPT THE
SPELLING.

Wireless does not mean sparks, noise, lots
of switches and neighborhood feuds. Wire-
less means communication without the use

www americanradiohistorv com

of wires other than the aerial; the ether
and ground taking the place of wires. Radio
means exactly the same thing: it is the
same process. Now communication by wire-
less waves may consist of an SOS message
from a ship at sea or the communication
may be simply the reception of a wheezing
soprano. It does not become something dif-
ferent in either spelling or meaning just
because vou can understand one and can’t the
other. When broadcasting was being ex-
(Continued on page 1297)
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The Discovery of the Oscillating Crystal

By DR. GREENLEAF W. PICKARD*
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Characteristic curve of Dr. Eccles’ crystal
* detector.

HE publication, some months ago, in
Rapio NEws, of the experiments of
Lossev with the oscillating crystal,
calls to mind some facts regarding
the first demonstration of thjs peculiar qual-
ity in certain crystalline substances used as
detectors of oscillations in radio circuits.

All credit for the discovery and publi-
cation of the oscillating crystal must be
gven to Dr. W. H. Eccles, who in May,
1910, demonstrated before the Physical So-
ciety, a galcna crystal combination capable
for generating oscillations. The circuit used
is practically the same, in its fundamentals,
as that used by Lossev in his work with
the crystal. All of my latter work with
this_type oscillator, as well as that done
by Lossev, is implicit in the original dijs-
covery made by Dr. Eccles.

In the summer of 1910, while working
with a microphonic telephone and telegraph
amplifier—the invention of S, Brown,
shown at Fig. l—consisting of a minute
spark gap formed between osmium and ir-
ridium electrodes, (A) I found that this gap
constituted a fairly sensitive though erratic
detector of oscillations. Shortly after read-
ing of Dr. Eccles’ experiences with the galena
crystal combination, I shunted the Brown
gap with a capacity-inductance circuit and
at once was successful in producing radio
frequency oscillations.

After this preliminary success, I repeated
the Eccles experiments with the galena de-
tector (working the crystal on the portion
of the curve shown in Fig. 2 which drops,
or has the character of acting as a nega-
tive resistance similar to the electric arc)
and then I used silicon, zincite fused zinc
oxide and pyrite. In each case I was more
or less successful in producing sustained os-
cillations. In all cases, of course, a con-
dition of oscillation was obtained only after

large
anienna

The circuit employed by Dr. Pickard in his

successful experiment to receive the undamped

wave signals from POZ by
L

2000 %
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Fig.3

* Consulting engineer of the Wireless S pe-
cialty Apparatus Co.

Inventor of the Crystal Detector

The Oscillating Crystal is by no means new, as Dr. Pickard abl
history of the principle, recently

careful adjustment of the contact point on
the detector and experimentation with the
voltage applied across the crystal in order
that it could be worked on the proper por-
tion of the characteristic curve. As FEccles
pointed out, the conditions under which the
crystal produced sustained oscillation were
practically the same as those necessary for
the operation of the Poulsen arc.

Acting upon the correctness of this as-
sumption, I placed a strong magnetic field
around the detector. In the case of the
Poulsen oscillating arc, this condition is
extremely important if the arc is to remain
stable in operation. However, I found that
with the crystal, the magnetic field made
not the slightest difference.

After hearing Nauen signals on a regen-
erative tube set in 1915, I attempted to
duplicate that feat with the use of a sep-
arate crystal oscillator used to hetero-

dyne the signals, and a second crystal to
After several

!
act as a (etector. hours

Fig. 1. The patent drawing of S. G. Brown’s

microphone amplifier, the instrument Dr. Pick-

ard found to be a fairly sensitive detector
of oscillations.

work I was rewarded by faint, though read-
able signals. Following up this experiment,
a few days later 1 succeeded in receiving
this station on an autodyne crystal circuit,
that is, by using the same crystal as oscil-
lator and detector. The circuit used in
this experiment is shown in Fig. 3. It will
be noted that this circuit is the same, in
its essential characteristics, as that used by
Eccles and later by Lossev.

In the course of these experiments I noted
that the oscillations generated by the crys=
tal were not constant in amplitude, or else
were generated in separate groups. This
gave rise to a slight hiss in the phones
when the crystal was generating radio fre-
quency currents, which would obscure weal
signals. It is needless to tell those who
have experimented with such an oscillator
that the adjustment required by the crystal
is extremely fussy as compared with that
necessary when it is to be used for detection.

My experience serves well to illustrate
how easy it is for one to miss something

www americanradiohistorv com

y points out in this interesting
given wide publicity.
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Simplified arrangement of the basic circuit
developed by Dr. Eccles in 1910.

that is literally under one’s nose. For years
prior to Dr. Eccles’ experiments, I had been
experimenting with crystals shunted by a
capacity inductance circuit; I was very famil-
iar with their voltage-current characteristics
and I had found a marked increase in their
sensitivity when a properly adjusted and
poled E. M. F. was placed in circuit, but
I had not looked for oscillations nor found
them.

The circuit shown in Fig. 4 is a simplified
arrangement of that used by Dr. Eccles in
his demonstration before the Physical Soci-
ety of London in May, 1910. It will be
noted that the circuit has a striking simi-
larity to that used in conjunction with the
oscillating arc. The discovery of the oscil-
lation characteristic was quite by accident.
The experiments were originally directed
toward investigating the thermal character-
istics of detectors, Dr. Eccles holding that
the radio frequency currents through a de-
tector slightly heated up the contact surface
and that, when the crystal was shunted by
an outside E. M. F., the heating effect ma-
terially changed the resistance of the cir-
cuit so that an audible effect was producel
in telephone receivers incorporated in the
circuit. It was in plotting the curve of a
crystal, showing the relation of current and
voltage that he found the negative resist-
ance characteristicc.  One of the curves,
showing this plainly, is given in Fig. 2.
Up to approximately 1.2 volts the detector
behaved properly. Passing that point, how-
ever, the drop in the curve showed plainly
that under certain conditions the crystal had
the property of negative resistance. Of this
characteristic Dr. Eccles said : “As the cur-
rent increases the curve bends toward the

(Continued on page 1270)
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A copy of the circuit contained in the patent
issued to Dr. Pickard on Oscillating Crystal
. Circuits,
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Oscillating Crystals

T HERE are doubtless many experi-
menters who are interested in the
Crystodyne principle, which was de-
scribed in the September and October
issues of Raplo NEws. In the following
article, there is more technical and experi-
mental data concerning this application. This
additional data should prove to be of great
value to the fan who is experimenting with
the oscillating crystal.

In a crystal detector there is generally
contact between the metallic point or a sharp

Pros R T ]

Enlarged view of
crystal and con-
tact point, dotted
lines indicating
microscopic arc.

s

fig.1’

edge of one crystal, with a surface of
another crystal. If the surface of the con-
tact is very small, the value of the corre-
sponding resistance may become relatively
high and the voltage drop across the contact
increase accordingly.  Microscopic voltaic
arcs or discharges of similar natures take
place between the metallic point and the
surrounding sharp edges of the crystal
These arcs are in paralltel with the contact
resistance. See Fig. 1. .

The detector then represents a non-induc-
tive resistance obeying Ohm's law, the re-
sistance of the contact shunted by an arc,
both being in series with another resistance,
which is that of the crystal itself. In Fig. 2,
Rc is the contact resistance, Rm is the
resistance of the metallic crystal, and Ra
the voltage drop across the arc.

A typical characteristic curve of a gen-
erating crystal is shown in Fig. 3, and the
circuit used to obtain this curve 1s illus-
trated in Fig. 5, which will give the IR
drop across the detector when the current 1s
varied by the potentiometer P.

Referring to Fig. 3, when a current 1s
less than a certain value, ia, the potential
drop is proportional to it, i. ¢., the total re-
sistance of the circuit is constant. Here we
assume that the total current flows through

ti—

—Potentiomerer

Fig. 2
Diagram illustrating external cireuit and The-
oretical resistances at point of contact.

By 0. U. LOSSEV

Engineer of the Russian Government Radio Laboratories

A theoretical study of the characteristics of crystals capable of producing oscillations and the
circuits employed for determining the actions.

the contact and as the contact obeys Ohm's
law, we obtain a straight line Oia. When
the current reaches ia, a certain change takes
place across the contact and the IR drop is
no longer proportional to the current. Nev-
ertheless, a further increase of current will
mean still an increase of the IR drop, show-
ing that the resistance is still positive, al-
though the curve undergoes a change. How-
ever, when the current reaches io, the IR
drop is so great that a microscopic arc is
established across the contact. Now if the
current is increased, there is a decrease of
the IR drop, and we may say that the
resistance of the detector has become nega-
tive.

The term “negative resistance” is a mis-
leading one, because the general conception
of resistance is that it is the constant prop-
erty of the body that impedes or tends to
stop the passage of current through it.
Such a constant property is generally con-
sidered to be positive, regardless of the
values of the voltage and current (at least
until the body becomes heated).

However, in the case of an arc, the result

Py
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Characteristic curve of oscillating crystal.

of the voltage divided by the current is far
from being constant. For high voltages the
resistance of the arc is relatively great, very
little current passing through it. For mod-
erate voltages, as the resistance of the arc
is also smaller, the current is moderate. For
low voltages, the arc resistance becomes ex-
tremely small and the current of the arc
tends to increase indefinitely this means that
the arc is unstable and tends to become a
short circuit. The arc, however, has a nega-
tive resistance characteristic only for increas-
ing current acting as an open circuit for
decreasing current. The conclusion reached
is that a small increase in the voltage across
the terminals of the arc causes a small de-
crease in the current; so we sometimes think
of the negative resistance of an arc as
distinguished from the positive and current
limiting resistance of metallic conductors.

I admit that though the microscopic arc
differs in certain points from the ordinary
arc, its resistance obeys the same laws and
can be expressed by

a b
iR=—% —
i i
where a and b are constants and i the cur-
rent through the arc.
In taking the characteristic curve, the bal-
last resistance £ plays an important role. In
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Characteristic curves of oscillating crystals
with “good” and “bad” contact points.
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order to have any point in the curve with
“negative resistance,” it is necessary that the
ballast resistance shall be greater than the
absolute value of the corresponding negative
resistance. The current through the whole
circuit (ballast and detector) is equal to
the potential difference of the potentiometer
divided by the total resistance, which is equal
to the algebraic sum of the resistance of the
ballast and the detector. If the ballast
resistance is not greater than the absolute
resistance of the detector, the algebraic sum
of them will be a negative quantity and
we will not be able to obtain the corre-
sponding current, as it will be infinitely
great. Therefore, when it is desired to
obtain points with negative resistance on a
steep part of the curve it is necessary to
increase £, if it is desired to approach the
point io.

Fig. 5 shows how the curves of Fig. 4
were obtained, the reading on the voltmeter
being corrected to give the true voltage.
The switch A permits the direction of the
current to be reversed.

“Good” contacts are those which give a
steep falling part of the characteristic curve
corresponding to the negative resistance. It
seems that a “good” point is one where the
leakage is very small, up to the time of the
formation of the microscopic arc, which ap-
pears suddenly. By a “bad” point is meant,

(Continued on page 1287)
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Fig.5 ¥ 10 to 1000

Circuit diagram for obtaining the character-
istic curves of oscillating crystals.
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Hamitorial

The Future Does Look Attracti

e e

Tae

Experimenter_Station 4XE located at Jacksonville, Florida, owned and operated by Messrs.

Cooper and Lee. This staticn has maintained two way communication with Holland and

France and been reported heard 15 times in England, Denmark, Holland and France, and

holds the distance record for the fourth district of the United States for two way communi-

cation, 5,300 miles. Two 50-watt tubes are used in the transmitting apparatus and the receiv-
ing equipment consists of four different circuits.

CAN visualize someone seeing the above
title and grunting cynically to himself
about *“’nother of those Pollyanna proph-
.’ Maybe so.

ve

game gets them anyhow, without having to
suffer from their first agonies.

Thus we get the final fruition of the years
without the attendant troubles of developing
our own; and we not only get a higher age
average, but a higher experience average,
too. As experience is parallel to efficiency,
to a certain extent, you can see what con-
clusion would be reached.

This tendency to an older average age
means a number of things, the effects of
which we are just beginning to realize. It
means a greater stress on knowledge because
the older you get the more value you find
i training. It means a better average of
operating efficiency because the older mind
requires an aim, not merely purposeless play.
It means a faster advancement of the art,
for the partially trained minds we obtain
will be better equipped to handle the prob-
lems which arise from time to time for
solution. It means finally, a keener and more
stimulating competition because of a higher
mental average that will finally and forever
eliminate any sneering reference to the tele-
graphing game as kids’ sport. This last will
be especially gratifying to us, who have
always taken our hobby seriously, and have
resented these gratuitous and ignorant slights.

The fact that all this improvement in the
personnel will, of itself, demand a higher
grade of apparatus must not be ignored. In
fact, we are already beginning to feel this
effect. It means customers capable of buy-
ing good stuff and paying the price that jus-
tifies its manufacture. It means prosperity

(Continued on page 1236)

It has been said that the average age of
the radio-telegraphing amateur—the Ham—
has risen, which is a damaging .fact. 'We
need the youngsters and their bright minds
just as business needs apprentices. I think,
to consider all factors and then decide that
we lose by the lack of the younger Hams, is
rather an alarmist viewpoint.

This must be made clear: the average age
of the Ham is on the upgrade in this man-
ner. It is ceasing to be lowered by the
short-pants brigade.

It is inevitable that this should happen
since we have simplified radio and the con-
venient concerts which eliminate tl}e drudg-
ery of the code. Most kids went into radio
for pastime, anyhow in the time goue l?y,
and disturbed a great many people with
spark coils and other modes of interfercnce.
Now they go into it for pastime, just the
same, and don’t bother the more e?(r)er}enccd
amateurs, because they are busy .llstenmg to
jazz. The technically inclined, in the past,
stuck and forged ahead, eventually .mallcmg
good Hams, and the non-technically inclined
were either unattracted to begin with, or
else were lost by the wayside. The same
holds true now. except that many non-tech-
nically inclined, who otherwise would ot
have been lured. fall for the simplified con-
struction articles. So do the technically in-
clined, but they grow in knowled;:e‘ z.{nd
experience and eventually the transmitting

This is station 6TI owned and operated by Mr. Horace Greer at 414 Fairmount Ave., Oak-

land, Calif. 6TI has worked with every district in the United States and has communicated

with New Zealand. He has been heard off the Chinese coast, in Alaska, Canal Zone, Hawaii

and Australia. On 50 watts input there is used 1,000 volts A.C. on the plate, 10 volts A.C.
on the filament and draws about 110 milliamperes.
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Suggestions that I[mproved Onel 5-Watter

N building the amateur station of the

ordinary type, not a great deal of teqh-

nical knowledge is used. In fact, quite

often none at all is emploved. This
leads to a number of errors, the importance
of which is sometimes of such an order that
the station is actually failing in its purpose
because of them. Suppose we take a case
which recently came under my observation.
The young fellow who built the set had fol-
lowed directions written by several amateurs
based on their own stations, and he had no
reason to suppose that they were wrong.
Undoubtedly they were right, as far as they
went. Results do not depend entirely on
the transmitter, for a transmitter which has
an excellent working range, at one station,
may fail to “get out of town” at another.
The surroundings of the station, the location
of the apparatus, and the dielectric in the
proximity of the antenna that are objec-
tionable, must all be taken into consideration.

Inspection showed the antenna proper was
0. K., five wire six inch twin cages sepa-
rated 10 feet, and supported at a good height.
Ground was also a good one. Lead-ins?
Oh yes, well insulated, the leads going
through three inch porcelain tubes. to the
set. As the tubes were large and well glazed,
it was immediately evident that their insu-
latine qualities were very good, in fact
superfluous, considering power. But, these
two lead-in tubes were separated by only six
inches, and this formed, therefore, quite a
condenser. This ‘“condenser,’ for it was
really nothing more nor less than exactly
that, technically, introduced an enormous
loss, and therefore was greatly reducing the
range of the transmitter. This was easily
rectified by separating the two lead-in tubes
by the height of the room. eight feet. This,
theoretically, did not entirely eliminate the
trouble, however, it did reduce it to a mini-
mum, and for all practical and financial pur-
poses sufficiently. The latter, by the way,
was the most important, as usual.

His actual transmitter used the circuit of
Fig. 1. Of course such a set will work
and under some conditions actually produce
the most satisfactory results, but it is, nev-
ertheless, not technically correct. The re-
sults were now fairly good, but not as
good as are actually obtainable. What, then,
was there left for him to do?

A CIRCUIT CHANGE
T advised changing his circuit to that of
Fig. 2, because he had too long a ground
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The.reversed feed-back circuit, the original ar-
rangement employed by Mr. Royale’s protegé.

By KEN ROYALE (KR), 50C

Mr. Royale has managed to point out here the importance
mitters. He has employed an actual case as an example,
details that are overlooked by the average beginner.

lead, that put an excess potential difference
across C, to ground, which was impressed
on the condenser formed by the two wind-
ings, thrcugh the core of the filament sup-
ply transformer, resulting in a loss of energy.
Then I told him to increase the number of
turns in the antenna coil, as he only had 15,
and needed about 25 turns, or a little less,
to include the space between the plate tap
and the ground. Then, I tried varying the
resistance of the grid leak. He had been
using one 5,000 ohm leak, simply because
that was what had proved O. K. at some
other station. The test revealed that 15,000
ohms was the correct resistance. This was
obtained by connecting three of the standard
units in series. These four changes in his
transmitter and lead-ins resulted in an im-
mediate improvement of results. He was
fortunate, at that, for it is not so_very
often that an immediate improvement is no-
ticeable. Often enough, bad conditions set
in when a new system is tried, and fair
conclusions are not obtainable until after a
reasonable period of time. The actual ad-
ditions to the transmitter, after all, con-
sisted only in the grid leaks, and one choke

+ [T,
v AC. ’

The circuit of Fig. 1 was improved consider-
ably by a few minor changes, as shown.

coil L, which was simply built on any diam-
eter form handy by winding 275 turns of
No. 28 D.C.C. wire, on, preferably, a card-
board .tube with a little thin shellac or
varnish on the last few turns at each end
of the coil to act as a binder. The plate
blocking condenser C did not have to be
changed, as it was already of the proper
kind : mica, .002 mfd., 4,000 volts test. The
circuit shows the addition of a filter, con-
sisting of an iron core choke coil, of about
three henries, with condensers shunted across
the line at either end. These were sug-
gested, but not all installed. The addition
of an efficient filter will give a better note
and bring in more DX report cards.

He had hecome interested in the Meissener
circuit, which is now fast becoming our most
popular hook-up, due to its many advan-
tages. He asked that I look over his ex-
perimental Meissener set; I saw immedi-
ately that his arrangement could not work
efficiently. It consisted of three coils wound
on a single form. The middle coil of the
three, the antenna coil, was of 10 turns,
with the other two coils wound as close as
conveniently possible.

This arrangement, with two variable con-
densers across the grid and plate coils re-
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of trifles in connection with trans-
particularly to point out the usual

flG 3

The
employed in preference to the reversed feed-
back circuit.

Meisner circuit, the arrangement now

spectively, resulted in his having parasitic
oscillations in the plate and grid circuits,
causing harmonics to be radiated. In these
harmonics, small amounts of energy were
being radiated, and of course the energy
radiated on any wave other than on the main
one is a loss. Remember this, although it
may seem queer, the vacuum tube itself, in
the Meissener circuit, does not oscillate.
The only oscillating current present is in
the antenna circuit. With the set as he
had it, the tube oscillated feverishly off the
wave he intended the set to work on, there-
fore, the divided energies of the tube did
poor work.

THE PROPER METHOD

The proper way for him to have con-
structed the set would have been to wind
the plate and grid coils, which may be wound
on any form having a diameter of about
four inches, or that will go inside the end
of the antenna inductance. Or, better still,
make the coils “low loss” by winding them
with No. 16 D.C.C. wire on pegs set in a
four inch circle. If a condenser is used
across the coils, each should have about
15 turns; however, if condensers are not
used for tuning, and they are not absolutely
necessary, the coil should have 25 turns.
These coils should be separated at least four
inches. The best method is to put one at
each end of the antenna inductance, which
is any conventional inductance, and tapped
so as to obtain proper adjustment of wave-
length. Different numbers of turns in the
plate coil should be tried to find the most
efficient point; the grid coil needed changing,
for the 150 to 200 meter range. The grid
leak values were much the same as_in the
reversed feed-back circuit, and the Meisse-
ner circuit to be used is shown in Fig. 3
He could have, if he so desired, eliminated
the plate coil var'able condenser, as this is
an optional feature.

I advised the use of an inductive coupled
transmitter, as a permanent installation, such
as the Meissener circu’t, for two good rea-
sons: First, because the coupled transmitter
emits, according to my observations, a stead-
jer and stronger signal, and, second, the

(Continued on page 1236)


www.americanradiohistory.com

1170

Radio News for January, 1925

The Shenhandoah Short Wave Transmitter

o S

A front and side view of the low power short wave transmitter on the Shenandoah.
There are three tubes:

an output of 50 watts.

HE use of short waves for maintain-

ing radio communication between ait-

craft in flight and ground stations is

an accomplished fact. The results of

a remarkable communication test conducted

between the Bellevue Naval Research Labo-

ratory and the Shenandoah, master dirigible

 of the United States Navy, have established
this conclusion.

The Shenandoah, in its flight across the
continent—from Lakehurst, N. J., to San
Diego, Calif —maintained constant two-way
communication with Bellevue. This accom-
plishment, in itself, is not uncommon, be-
cause experiments preceding and during the
World War established the certainty of main-
taining radio communication between aircraft
and ground radio stations as well as between
two airplanes. However, when we are told
that these recent tests made use of short
wave-lengths, on the order of 80 to 90
meters, it is not difficult to realize that the
achievement is remarkable.

WORK WITH PHONE

Furthermore, radio telephone communica-
tion was negotiated between the Shenandoah
and the Laboratory while the former was
in flight over Washington, D. C.. Voice
communication was maintained over a range
of approximately 30 miles, the telephone at-
tachment being installed for the purpose of
enabling the pilot of this immense dirigible
to direct the operator at the landing field
during the operations of bringing the Shen-
andoah to its mooring mast. The voice

By S. R. WINTERS

dAn unusually interesting description of the short wave transmitter on the Shenandoal.
set, though employing exceedingly low power, operated efficiently and with consistency during
the entire flight of the ship from coast to coast.

power long wave set.

Sl

communication hetween the operator and
Bellevue was satisfactory up to a distanceé
of 30 miles, but this is hardly an accurate
nmeasure of the range of the phone instal-
lation.

Continuous wave telegraphy, however, was
the primary means of exchanging intelli-
gence between naval officials in Washington
and the Shenandoah as it journeyed across
the continent. During the trans-continental
flight, four-hour traffic schedules were in
effect between the Laboratory and the-dirigi-
ble. Daylight (two-way) communication
was possible until the Shenandoah had passed
Birmingham, Alabama. Then telegraphic
signals were exchanged between the ship
and the Government laboratory, each night,
the schedules operative at 12 and 4 o’clock,
Eastern Standard Time, until the Shenan-
doalh was safely anchored at the mast in
San Diego.

Lieutenant-Commander H. P. Leclair,
whose conservative scientific mind is not
given to extravagant claims, regards the re-
sults of this communication test as a record
achievement in the transmission and reception
of signals between aircraft and ground sta-
tions. On bebalf of the Radio Division of
the Bureau of Engineering, he is grateful
to amateurs for their co-operation in enabling
the Laboratory to develop high frequency
apparatus for use on aircraft. It marks a
departure and makes possible the use of
more or less idle wave bands for aircraft
and similar services. The amateurs also co-

www americanradiohistorv com

It proved more satisfactory than the high

T his

This set works on waves from 80 to 90 meters and has
A 7Y4-watt master oscillator, a 50-watt power amplifier and a 7V -watt modulator.

operated with the Navy Department in lis-
tening for the dirigible’s signals emanating
ou its trans-continental flight. Although re-
ports have not been received in Washington,
it is likely that many amateurs throughout
the United States intercepted the signals
without difficulty.
THE APPARATUS

The short-wave transmitter was designed
to operate on 90 meters with an output of
50 watts. Strangely enough, this outfit is
designated as the auxiliary or stand-by
transmitter on the Shenandoah, although its
trial performance would seem to indicate
that it is entitled to better than a secondary
classification. However, the main transmit-
ter, which has not been installed, will prob-
ably be the most powerful system ever placed
on aircraft. This is a four-kilowatt tube
transmitter which will operate over a band of
wave-lengths ranging from 500 to 2,000
meters.

The auxiliary transmitter is of the master
oscillator, nower amplifier type. The master
oscillator is a 7V4-watt tube, while the power
amplifier is a 50-watt tube. In addition to
the oscillator and amplifier tubes, there is pro-
vided a 7%-watt modulator tube. The out-
put is about 50 watts, governed by the 50-
watt power tube. The equipment is capable
of transmitting on continuous-wave teleg-
raphy or telephony, operating at 89 and 98
meters, respectively.

Contrary to ordinary practice on aircraft,

(Continued on page 1272)
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Multi-Stage Radio Freaquency Amplification

By JOHN SCOTT-TAGGART, F.Inst.P., A.M.LE.E.

OOKING at Fig. 31 it will be seen
that a middle tap is taken from S to
the filament of the tube. Under these
conditions the end E: will always be
at -opposite potential to the end E, with res-
pect to the filament. The oscillating poten-
tials across L, C, will be communicated
through the grid to plate capacity of the
tube to the end Ei, but the same potentials
are fed into the grid oscillatory circuit at
the opposite end E,, and these two coupling
effects will consequently cancel each other
out in their effect on the grid circuit.
Fig. 32 shows an arrangement which A. D.
Cowper has proposed for neutralizing the

E
= 5 i

s
Fig. 31. A circuit in which tube capacity is
neutralized by taking a tap on the grid circuit

[

N wl, |

inductance.
capacity inside the tube. The ordinary tuned
plate arrangement L, C, is employed, and the
potentials across this coil are used for com-
municating to the grid of the next tube. To
the coil L, however, is coupled another in-
ductance coil L, and this coupling effects a
reversal of phase which enables ns to apply,
through the condenser C, to the grid, poten-
tials of opposite sign to those which are
being communicated to the grid through the
grid to plate capacity of the tube.

Instead of using tuned plate coupling, as
in Fig. 32, the secondary of the transformer
which effects a reversal of phase may be
connected to the grid of the following plate.
Such a circuit is shown in Fig. 33, where
a tap is taken on the inductance L, and
connection made through the small condenser
C. to the grid of the tube. The arrow heads
on the right show the comnections to the
grid and filament of the next tube. The
high frequency transformer L, L, serves as
a coupling between the plate circuit of the
tube shown and the succeeding tube, but at
the same time by the transformer arrange-
ment it is possible to obtain a reversal of
phase so that potentials will he passed
through C, to the grid, of opposite sign to
those which are passed to the grid through
the various undesirable capacities.

The dotted line in Fig. 33 indicates that
the bottom of the coil L, is really connected

Part lil.

4 continuation of the series of articles on a subject of vital interest to every experimenter
desirous of increasing the range of his receiver.
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Fig. 34. An ar-
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rangement with two
tuned plate circuits
which has a pro-
nounced tendency
to break into oscil-
lation.
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to the filament of the first tube, because in
a multi-tube set working with a single bat-
tery, the lower arrow lead on the right-
hand side of Fig. 33 would go to the com-
mon filament battery.

ACTUAL CIRCUITS EMBODYING THE
METHODS DESCRIBED

Tt is now proposed to give typical exam-
ples of multi-stage amplifiers in which the
principles already outlined are carried into
effect. .

The first of the circuits shown is that
illustrated in Fig. 34, and here we have two
tuned plate circuits, In this arrangement
self-oscillation is very prevalent, although
only two stages of radio frequency ampli-
fication are shown. It will be seen that the
most stable form of aerial coupling is illus-
trated, and that the ground side of the
aerial circuit is connected to the positive ter-
minal of the filament battery, thereby intro-
ducing a large amount of damping into the
grid circuit of the first tube. This will
help greatly to stabilize the first tube, but
the second tube is more likely to give trou-
ble. This second tube has for its grid cir-
cuit the tuned plate circuit of the first tube,
and its plate circuit, of course, is tuned, as
shown. The plate current flowing in the
plate circuit of the first tube will help to
introduce damping into the circuit L, C, and
it is therefore undesirable that the filament
of the first tube should be turned too low.
This may help to stabilize the first tube, but
it will help to create instability in the sec-
ond tube. The grid of the second tube 1s
connected through the gridleak R, to the
positive terminal of the battery for the pur-
pose of introducing damping into the circuit
L, C.. but this will cause the second tube to
rectify, although this is no very serious dis-
advantage.

The last tube, of course, is intended to
rectify, and the bottom of R, is connected
to the positive side of the battery B,. This
will help to introduce damping into the cir-
cuit L; C..

All the coils should be spaced well apart
with a view to eliminating any inductive
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Fig. 33. A circuit
in which the tap is
¢ taken from the grid
| 3 circuit of the sec-
L3 ond tube.
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coupling between the coils, and also to reduce
the capacity coupling between the coils.

1f there is instability when the circuit is
connected up, self-oscillation may usually be
prevented by having larger condensers across
the tuned plate circuits and using smaller
inductances. Another precaution is to make
the resistances R, and R, of lower value
than usual, the experiment first being tried
with the resistance R,, which may be reduced
to about 200,000 ohms, or even 100,000 ohms.

USE OF PARALLEL DAMPING
RESISTANCES

In Fig. 35 is shown a method which has
been specially favored by myself in experi-
ments in tuned plate coupling. It will be
seen that there is a variable 100,000 ohni
resistance across the grid circuit of the first
tube, the plate circuit of the first tube. and
the plate circuit of the second tube. These
resistances should be capable of adjustment
to infinity so that it can be seen which, if
any, of the resistances are required to stabi-
lize the circuit. It may be that only the
resistance R, is required, in which case R,
and R may be adjusted to zero. It will,
of course, be appreciated that a certain
amount of feed-back effect is desirable in
radio frequency amplification, provided it
does not produce self-oscillation. A fine ad-
justment of the feed-back effect may be ob-
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Fig. 32. The Neutrodyne arrangement sug-
gested by Mr. A, D. Cowper.
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tained with the Fig. 35 circuit by suitably
adjusting the various resistances R, R, and

8o

In Fig. 36 we have an example of the use
of resistances R, and R, included in the
tuned plate circuit for the purpose of intro-
ducing damping. These resistances are of
the order of 30 to 50 ohms, but individual
experiment is necessary to find what value
is best suitable for stabilizing the circuit.
This method of stabilizing tuned plate cir-
cuits is one which appeals to the writer as
most likely to give general satisfaction, and

(Continued on page 1325)
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tured the imagination of experimenters

and constructors in spite of the fact
that there are still certain factors which have
prevented as consistent and efficient results
being obtained as in the case of the ordinary
straight circuit.

The reflex circuit is undoubtedly ideal,
from many points of view, for the construc-
tor who is limited to one or two tubes. The
experimenter with three tubes is not so
much concerned with the saving of the addi-
tignal tube, for this is the one and only merit
of a reflex circuit. On multi-tube sets I
am very much in doubt whether the saving
of an extra tube is worth bothering about,
and the added complication is an important
factor to be considered.

As Captain Round has pointed out, the
really fundamental difficulty with regard to
reflex circuits is the audio frequency buz-
zing due to the audio frequency currents
mndulating radio frequency oscillation, a pe-
culiar chain of audio frequency reaction being
set up. This, as has been pointed out in de-
tail in these pages, is due to distortion in
the reflex tube due to a defective charac-
teristic of grid potential plate voltage and
filament current. Irregularities in these re-
spects will cause the audio frequency currents
which are fed back into the grid circuit of
the reflex tube to modulate oscillations set
up, for example, by the reflex tube itself
when using regeneration. This form of buz-
zing is merely one of the many which it is
rossible to obtain in a reflex set, and it is the
most difficult to eliminate. A suitable ad-
justment of plate voltage, filament current,
and grid bias will do a lot to prevent this
form of buzzing, as also will the choice of

REFLEX circuits have undoubtedly cap-

4 new and successful method of
ticle. Many of the disadvantgges

The Resistoflex Circuit

By JOHN SCOTT-TAGGART, F.Inst.P., A.M.L.E.E.

reflex amplification of considerable merit is disclosed in this ar-
common to reflex circuits of the usual type have been eliminated.

AU TR T

A top view of
a completed
Resistofiex re-
ceiver made
from English
parts.  There
are four main
controls, the
t wo variable
conden -
ser knobs and
dials and the
adjust-
ing knobs on
the two honey-

comb coils.

a suitable tube. It is a good plan, in all
reflex circuits, to try different tubes, if
they are available, in the place of the one
acting as the reflex amplifier.

Having investigated very closely all the

different methods of eradicating the causes

of buzzing, I came to the conclusion that
the outstanding trouble was the funda-
mental one just described, and that the best
way towards the solution of the problem was
to cut out audio frequency resonating circuits
in connection with the reflex tube. The cut-
ting out of any audio frequency transform-
er or telephones should make a very great
difference indeed to buzzing tendencies. Most
forms of buzzing are due to audio frequency
oscillations being set up, these being depend-
ent, in pitch, upon the constants of the iron-
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core transformers used to feed-back the
audio frequency currents. This may be tested
out by connecting different sizes of condens-
ers across the secondary of the transformer,
a varying pitch of note usually being pro-
duced.

Several months ago a patent was filed for
arrangements which overcame many of the
disadvantages of reflex circuits. I desire to
make it quite clear that cutting out the audio
frequency transformer is not novel in itself.
Mr. P. G. A. H. Voigt is prominently asso-
ciated with the type of crystal reflex circuit
in which the rectified currents from the crys-
tal detector are used to charge a condenser
in the grid circuit of the reflex tube without
the intermediary of an iron core transformer.

In May of this year I appreciated the im-
portance of trying to cut out audio frequency
resonating circuits in connection with the
reflex tube, and directed my attentions par-
ticularly to that biggest of all problems, tha
application of the reflex principle to a tube
receiver using a detector tube. I do not sug-
gest that it is impracticable to use a trans-
former in, say, a two-tube reflex circuit in
which the second tube acts as a detector, but
1 do say that the difficulties are very much
greater than in the case of a crystal reflex
set. The impedance of. the crystal has an
undoubted influence on the stability of reflex
circuits. The raising of the cat whisker
on the'S.T.-100 is usually accompanied by a
violent howl, ample indication of the damp-
ing effect of a crystal detector. On the other
hand, there is undoubtedly a demand for a
reflex circuit not using a crystal detector,
and during the last two years I have been
trying to evolve an arrangement which could
easily be built at home. Readers are, no
doubt, aware that there are several sets on
the market manufactured by commercial com-
panies using the reflex principle with a de-
tector tube, but many stabilizing devices are
usually required to do this, and I very much
doubt whether the arrangements are suitable
for home construction.

An example of a circuit of this kind is
the three-tube reflex, which has given re-
markable results where the original specifi-
cation was closely adhered to. Unfortun-
ately, it appeared to suffer from the disad-
vantage that even small modifications may
result in disappointing results.

The present circuit is the result of much
experimental work in the direction of pro-
ducing a reflex circuit using a tube as a

(s
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Fig. 1. A simple Resistoflex circuit.

A “C” battery may be placei at point X to prevent rec.

tification in the grid circuit of the first tube.
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detector and eliminating an audio frequency
resonant crcuit. Although disapproving in
principle to extending the radio vocabulary
by unnecessary names for circuits, yet in
cerfain cases it is extremely convenient for
those of us connected with the press to evolve
an easily remembered name which may be
used in correspondence and articles as a con-
venient method of identifying a certain cir-
cuit or principle. The word “Resistoflex”
has, for the sake of convenience, been given
to the class of circuit about to be described.

The general principle is, like many other
useful principles, simple, and consists in feed-
ing back the audio frequency currents from
the rectifying tube through a high resist-
ance of the order of 50,000 ohms, the vary-
ing audio frequency potentials across this
resistance being communicated to the grid
of the radio frequency amplifying tube which
will now become a reflexed tube. The high
resistance is connected in the plate circuit
of the detector tube and is also preferably
connected in the aerial circuit.

A simple resistoflex is shown in Fig. 1.
Tt will be seen that the first tube V, acts as
a radio frequency amplifier, the aerial cir-
cuit containing the constant aerial tuning
condenser C,, the main oscillation circuit
L,C,, a condenser C,, another condenser C,
and the earth. The battery B, and the resist-
ance R,, which has a value of from 20,000 to
100,000 ohms, do not form part of the aerial
circuit proper. The radio frequency oscil-
lations produced by incoming signals are
communicated through the grid condenser C;,
to the grid of the tube V,. The usual grid
leak R, is used to prevent an accumulation
of electrons on the grid of the tube V,, and
a grid bias battery may be included at the

WD

A n interior
view of the
Resistoflex re.
ceiver showing
the two vari-
able conden-
sers and the
resistances.
Note the man-
ner in which
the set is
wired
ALLHN

but also in the grid circuit of the first. The
grid of V, will have its normal potential
varied at audio frequency by the rectified cur-
rents, and these are now amplified by Vs,
which is now acting in its reflex capacity.
The audio frequency currents pass through
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Fig. 2. This is a modification of Fig. 1. This circuit has certain disadvantages even though

the antenna circuit is simpler.

position X to prevent rectification in the
grid circuit. The condenser C; and the leak
R, have no connection whatever with the first
tube acting as a rectifier. On the other hand,
this tube should act purely as an amplifier.
The condenser C, is simply for the purpose
of insulating the grid of V, from the positive
terminal of B,, which is the “B” battery.
The tube V, now acts as a radio frequency
. amplifier, the amplified oscillations passing
through the primary L, of a radio frequency
transformer L,L,. They pass through the
by-pass condenser C, across the telephones
and through the condenser C, which may
have a capacity of 1 mfd. The amplified
oscillations are passed from L, into the cir-
cuit L.C; which is tuned to the incoming
frequency. The second tube V, acts as a de-
tector in the ordinary way, and the rectified
audio frequency currents in the plate circuit
pass through the high resistance R, through
the “B” battery B, and so back to the fila-
ment of the second tube. In passing through
R,, audio frequency potential variations are
produced across this resistance, and these
are communicated to the grid of the first
tube, through the inductance L. and through
the condenser C,, the resistance R, being not
only in the plate circuit of the second tube,

L. and so through the telephones, around the
battery B, back to the filament of V.. In
doing ‘so they actuate the telephones or the
loud speaker.

We therefore have here a stage of radio
frequency amplification, rectifying action by
the second tube, and a stage of resistance
audio frequency amplification.

1173

Great purity or reception is obtained, and
one of the causes of buzzing is eliminated.
On the other hand, we do not completely
eliminate the presence of an audio frequency
resonant circuit, because the telephones
shunted by C, form such a circuit. When
the three-tube development of Fig. 1 is used
(described later), the audio frequency res-
onant circuit disappears altogether.

Fig. 3 is a modification of Fig. 1 in that
the plate resistance is between the ground
and the filament battery. This arrangement
has certain disadvantages. The aerial cir-
cuit, of course, becomes simpler. The disad-
vantages are the same as those existing when
a transformer secondary is connected in the
position of the plate resistance. Full reasons
for this were given in a recent issue of
Rapio News in the article on “Reflex Re-
ceivers in Theory and Practice.”

Fig. 4 is a circuit similar to Fig. 1 with
regencration from the plate circuit ot the
second tube applied to the grid circuit of the
first. It will be seen that the regeneration
coil L, is included in the plate circuit of the
second tube, and that by suitably coupling
L, to L, a regeneration effect will be obtained
in the aerial, and also into the tuned inter-
tube radio frequency circuit. Separate tap-
pings off the “B” battery are shown, and a
grid bias battery might be included in the
position X in such a position as to make
the grid of the first tube negative.

(Continued on page 1331)
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Fig. 3. Regeneration from the plate of the second tube to the grid of the first tube is the

feature of this circuit.
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Analyzing High Freauency Resistance of Single-Layer Coils
By SYLVUAN HARRIS, Consulting Engineer
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Fig. 1.

HERE are a great many variable fac-
tors entering into the resistance of

coils, and although much has been’

written about them, it is not probable
that many of the radio fans have a clear
idea ‘of the subject. This state of affairs
is true, not only of the fans, but of many
designers of radio apparatus. .
We have reached the ‘“Low-loss” era in
radio. It has almost become a fad, a craze,
to use low loss apparatus in the receivers
and transmitters. It is a good fad, one that
is productive of good results, for when we
consider the very minute quantity of elec-
trical energy that comes into the receivers
from the ether, the necessity of being very
economical with it is obvious.

ANALYZE RESULTS

It is interesting to note that although there
has been much speculation about ways and
means of reducing losses, when we consider
the matter carefully, it is apparent that
there has not actually been a great deal
accomplished. This has been probably due
to the fact that many designers have looked
at the thing from the viewpoint of the
theoretical physicist or teacher. As an ex-
ample, we may remember that when we
were studying physics we were always im-
pressed with the fact that no matter what
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It is with pleasure that we publish this comprehensive article by Mr. Harris, dealing with
single layer coils and coils approaching them in characteristics, such as the present low loss type.
We believe that this treatise will fill a long felt want.

readings our instruments give, we should
mark these down and take them as the
results of our experiment. This practice is
good, but it is necessary to go several steps
further.

The next step is to learn the engineering
point of view; that is, not to take things
as we apparently see them in the results of
our work, but to analvse the results in such
a way as to prove of benefit to us. The
engineering point of view gives to each thing
its proper value. It attempts to deal with
the more serious things first, assuming, of
course, that they are known to exist. Much
has been done in the way of reducing the
distributed capacities of coils. Distributed
capacity, however, is only a negligible item
in single-layer coils, and in all coils is small
compared with the skin-effect in the wires.
Dielectric losses in coils are also serious,
and great advances are being made in re-
ducing them. Little has been done, how-
ever, in attempting to reduce the actual re-
sistance of the wire in the turns of the coil.
Many of the coils (single-layer as well as
‘multi-layer) on the market are made with
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exceedingly fine wire, with the result that
the resistances of these may run as high
as 60 or 80 ohms. This is a serious matter
when it is considered that power losses are
proportional to the resistance in the circuit.
As a means of illustrating the point the
writer has spent the last couple of months
computing the curves shown in this arti-
cle. It is acknowledged that it is impos-
sible to calculate, with any degree of pre-
cision, the high frequency resistance of
coils. The writer maintains, however, that
although great inaccuracy results from at-
tempting to apply the available formulae, the
various tendencies contributing to the resist-
ance of coils may be easily studied from
them. To tell the truth, the agreement
between the conclusions drawn from this
study and actual experimental evidence is
surprisingly good, not as regards actual
values of resistance, but as to the best wire
size to use, the best diameter, etc. These
will be pointed out as we proceed.
The factors contributing the high fre-
quency resistance of coils are as follows:
(1) The D.C. resistance of the wire (ohms
per foot of wire). (Ro)
(2) The skin effect in the coil. (R/Ro)
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(3) l’z.[‘;-n/eRglistributed capacity of the coil.

4) Losses due to dielectric effects in
insulation and in the forms support-
ing the coil.

(5) Losses due to eddy currents set up
in objects in proximity with the coil.

There may be other causes of coil resist-

ance, but these are the most important.
The nature of skin effect is generally un-
derstood; how the presence of the magnetic
lines of force inside a wire carrying high
frequency current causes the current to
travel at the “skin” of the wire; how this
asymmetrical distribution of the current
causes the wire to act as if its resistance
were raised to many times its ordinary vaiue
for direct currents; as to how this effect is
spoken of in terms of the ratio of the high
frequency resistance to the direct current
resistance, and so on. The effect is fur-
ther accentuated in coils, for the presence of
a strong magnetic field within the coils them-
selves causes the current in the wire to not
only travel on the surface of the wire, -but
to also limit the amount of “skin” used
to that portion on the outside of the coil.
The skin effect, therefore, in coils, is many
times that in straight wires.
(Continued on page 1248)
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Modern Radio Storage Batteries

By JAMES M. SKINNER*

A treatise on storage “A” and “B” batteries; their care, maintenance and operation. An ar-
ticle full of valuable information for the set owner.

Fig. 3.

ECAUSE of the relatively low cur-
rent demand, radio storage battery
operation is inherently rather simple.
An automobile battery must often

deliver current up to 300 or 400 amperes for
starting. Naturally it must be charged at
comparatively high current rates (10 to 15
amperes).

Even large radio receivers rarely consume
over two amperes, and the popular five
tube radio frequency set usually consumes
only 1% amperes. Radio charg-
ing rates are therefore low Q1
to 5 amperes).

It is fairly difficult and also
unnecessary to prevent the escape
of a small amount of spray
through the vent caps of an auto-
mobile battery charging at 10 to
15 amperes. It is fairly easy and
very necessary to eliminate all
spray in radio batteries charged
in the living room. Radio “A”
storage batteries. of good design,

24 Cell'B

= AT +
0 T Baﬂery
Radio a o—
Receiver" Charger
’ —a D—
To Use =— —>ToCharge

BoTTery'UniT——

By the use of the D.P.D.T. switch this “A” battery can be placed either on charge
or connected to the set.

Glass container “dry cell replacement”
storage batteries, which are often used inside
radio cabinets, may be kept perfectly clean
and dry on the outside by charging at |2
ampere. (See Fig. 2.)

With modern well-built radio batteries, the
spilling of acid should never occur. How-
ever, if such an emergency should arise, the
remedy is simple. The acid should be neu-
tralized by the free addition of ordinary
household ammonia, (baking or washing soda

Charger

Radio

Receiver

Fig. 1. Rubber container “A” battery with
permanent filler cap charge tester.

may be kept dry for living room operation
by the very simple precaution of selecting
the proper size of charger for each size of
battery:

30 to 60 ampere
ampere charger.

90 to 120 ampere hour battery not over 2
ampere charger.

150 to 180 ampere hour battery not over
S ampere charger.

hour battery not over 1

e7ice-President, Philadelphia Storage Battery Co.

Fig. 5. Circuit for convenient charging and use of a 96 volt “B” battery.

will serve if arpmonia is not at hand), fol-
lowed by washing up with warm water.

Most radio fans buy larger and, therefore,
more expensive “A’” storage batteries than
they need. A large size is needed where the
battery must be disconnected from the set
and taken to a service station for recharging,
but where current for recharging is avail-
able in the home, a rather small battery will
give the same excellent reception and is
cheaper. Beside being less bulky and more
easy to move from one place to another it
requires less time for charging which is a
feature that every fan should bear in mind.

Black
wire \Red.

-y wire

24 Call B
Battery Unit

(-]
B— g1 ‘8 Charging Ponel
pDefeclor ‘ J qnq
B+

Glass container dry cell replace-
ment “‘A” battery with visible charge indi-
cator in end.

Fig. 2.

BATTERY CHARGING

CONNECTIONS
A five tube set (UV-201A
tubes) requires 1}4 amperes.

Using it three hours a night con-
sumes less than four ampere
hours. A 30-ampere hour battery
will operate the set for a week,
and a 60-ampere hour battery for
two weeks. Recharging presents
no problem. Connect the battery,
the receiver and the charger to-
gether once for all by means of
a double-pole throw-over switch
or by means of the plugs and
sockets with which some chargers
are equipped. (See Figs. 3 and
4.) Thereafter the operation of
recharging consists merely of
throwing over the switch or of
shifting the battery plug from the receiver
receptacle to the charger receptacle. It is
unnecessary to disconnect any wires and after
once wiring up, you can forget all about
positive and negative. With charging as
easy as this, the fact that a small battery
requires more frequent recharging is unim-
portant compared to its saving in cost and
space.
“B” BATTERY CHARGING

“B” battery charging can be made as sim-
ple as “A” battery charging. Practically all
(Contimied on page 1234)

Radio
Receiver

Charqer

polor'uzéd
Conneclor Pluqs

Fig. 4.

Permanent “A” battery charging equipment with plugs and receptacles.

To Charqe
Recepfacie -

The “A”

battery can be connected to the receiver or to the charger at will.
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Reflex RadioReceiversinTheorvandPractice

By JOHN SCOTT-TAGGART, F.Inst.P., A.M.L.E.E.

Part lIl.

This is the third article of an important series dealing exhaustively with reflex amplification in

all its forms. A number of excellent single tube reflex circuits are presented.

‘%

Fig. 10. A simple single tube reflex amplifier employing a crystal detector for rectification.

IG. 10 shows a simple single-tube dual

amplification circuit. This circuit has

been chosen because of its simple

nature. A loose coupled circuit is
employed for introducing the high frequency
osci'lations from the aerial to the grid cir-
citit of the tube V.. A variable inductance
L. i: shown in series with a variable.con-
denser C;, while L, is loosely coupled to L,
and is also shunted by a variable condenser
C,. Both the aerial and closed circuits are,
of course, tuned to the incoming wave-
length. The high frequency oscillations are
applied to the grid and filament of the tube,
the connection to the filament being made
through the condenser C,, which has a value
of, say, .00} mfd. In the plate circuit of the
tube. we have the inductan e L,, and the tele-
phones T and the high voltage battery B..
The inductance L, of the primary of a fixed
transformer L, L, is designed to suit the
wave-length to be received. The telephones
T are shunted by the fixed condenser C, of,
say, .002 mid. capacity for the purpose of
by-passing the high frequency currents from
the plate circuit. Across the secondary L,
are connected the crystal detector D and the
primary T, of the step-up transformer
T: T, which is of a type generally known
as step-up intertube transformers. The
primary T, may be shunted by a con-
denser C, of .002 mfd. capacity, and this is
often done when a crystal detector is being
used. The secondary T, is connected in the
grid circuit of the tube V, the condenser
C: acting as a short circuit of T, insofar as
high frequency currents are concerned.

HIGH FREQUENCY POTENTIALS

The high frequency potentials communi-
cated to the grid Gu of a tube V, are ampli-
fied by the tube, the amplified currents pass-
ing through L, and being passed on by in-
ductive coupling to L,; the oscillations in L,
are detected by the crystal detector D and
pulses pass through the primary T, of the
step-up transformer T: T,. Currents of an
alternating nature are produced in the
secondary T,, and as the right-hand side of
T, is connected to the filament, and the left-
hand side is connected through the induc-
tance L, to the grid, the low frequency ciir-

rents are applied to the grid. The low fre-
quency potentials applied to the grid now
cause large low frequency variations in the
plate current of the tube, and these pass
through the telephones T and operate them.
As L, L, is an air core transformer and the
coupling, as regards audio frequency cur-
rents, is extremely weak, no audio fre-
quency currents will be -passed into the
detector circuit. It is also hardly necessary
to point out that the radio frequency cur-
rents passing in the plate circuit of the tube
will in no way affect the telephones T, which
will only respond to the amplified audio fre-
quency currents produced after rectification.

There are several points of design which
have been observed even in the simple circuit
of Fig. 10. It may be useful to point these
out. In the first place, it will be noticed
that the filament rheostat R, is connected in
the negative lead to the filament—i.c., the
rheostat is connected between the negative
terminal of the battery and one side of the
filament. The effect of this is that when
the rheostat is in circuit the current through
the filament and through the rheostat
will produce a drop of potential across
the latter which mav amount to one volt.

G

The effect of this is that the negative
terminal of the filament battery B, is at
minus one volt potential with respect to the
negative end of the filament F,. It will be
noticed that the right-hand side of T, is con-
nected to the negative terminal of B,. The
result is that the grid G, is given a normal
operating potential of about minus one volt.
This is highly desirable, because the tube
acts purely as an amplifier in the Fig. 10 cir-
cuit; it amplifies both high and low fre-
quency currents, but in both cases it is highly
desirable to avoid the establishment of grid
current due to the grid becoming positive
with respect to the negative end of the
filament. By keeping the grid at a negative
potential, grid currents wi%l only be set up
when the signals are very strong. By this
little device distortion due to damping of the
positive half-cycles of current, and conse-
quent rectification, are avoided. If a larger
negative potential is required, a small “grid
battery” is connected at the point X in the
circuit so that some such operating point as
B in Fig. 8 is in use.

It will also be noticed that the high volt-
age battery, B,, and the telephones, T, are
connected together at what may be termed
the bottom of the plate circuit of a tube. The
high voltage battery B, has its negative ter-
minal connected to the positive terminal of a
filament battery. By doing this we get the
additional voltage of the battery B, com-
municated to the plate A, of the tube, where-
as if we had connected the negative termi-
nal of the high voltage battery to the nega-
tive terminal of the filament battery we
should have lost this extra voltage. Some
definite convention is highly desirable, and
the practice of connecting the negative ter-
minal of the high voltage battery to the
positive terminal of the filament battery is
one always to be recommended, except per-
haps in very special cases which need not
be discussed here. .

POSITION OF HIGH VOLTAGE BATTERY

The question of whether the high voltage
battery should be in the position shown, or
should change places with the telephones T,
is a doubtful point in a single tube circuit.

Cy

Fig. 11.
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When two or more tubes are used the high
voltage battery should be connected next to
the hlament battery, but when a single tube
is used there are arguments which may be
advanced in favor of the idea of having
the telephones next to the filament battery.
The most cogent argument is that when the
high voltage battery is next to the filament
battery. as shown in Fig. 10, if there is
any leakage between the telecphones T and
the operator wearing the telephones, a shock
may be received. This is not likely to
happen in the case of Fig 10 because the
battery B: is ordinarily insulated unless
definitely grounded. If, however, an actual
connection were taken from the negative ter-
minal of B, to the ground. as shown by
the dotted line in Fig. 10, the argument
might apply. In any case, the author docs
not consider that this is an nmportant point.
because telephone receivers are generally
well insulated and the chance of shock, or
of injury to the telephones, is very small.

SPECIAL GROUND CONNECTION

It may be pointed out here that a con-
nection between the ncgative of the battery
and the ground, as shown by a dotted line
in Fig. 10, is generally desirable in the
case of a loose-coupled circuit of this kind
and helps towards stability.

It might be asked, “Why should not the
telephones T be comnected next to the plate
of the tube?”’ Here we have an example
of the principle that no piece of apparatus
which is likely to have a capacity to ground
or a leakage to ground should be connected
near a point at high frequency potential to
ground. This question of capacity to ground
is a very important one, and it might be
as well to exp]ain the meaning of the term.
Anything which is connected by a short wire
to the ground is considered as being at
ground potentnal If a large condenser is
connected in between the ground and the
object, the latter, to all intents and pur-
poses, may be said to be at ground poten-
tial. Even a medium-sized condenser in-
serted in the lead between the ground and
the object will not alter the fact that the
object is substantially at ground potential
when high frequency currents are flowing
through the leads to the ground. When,
however, low frequency currents are in-
volved, a medium sized condenser would not
have the cqulvalent effect of an ordmary
wire connection. If the condenser in the
lead is of relatively small capacity, say .0005
mfd., high frequency currents flowing
through this condenser will set up potentla]s
across it and the object previously men-
tioned will certam]y not be at ground po-
tential.

EFFECT OF THE BODY

Now there are many objects of substan-
tial size in a wireless receiving station, and
the principal object is the operator himself.
He is, to a certain extent, a conductor, and
since he stands on the floor he acts as
one plate of a condenser, the earth acting as
the other plate. The human body, there-
fore, has a capacity to ground. If, then,
we were to touch the aerial terminal of
the receiver, it would be equivalent to con-
necting a large condenser across aerial and
ground. Incidentally, it would also be more
or less equivalent to connecting a leak
across aerial and ground. because the oper-
ator is not usual]y perfectly insulated from
the ground. The “capacity to ground” effect
of the human body is particularly noticeable
when the hand is placed near a condenser
or other part of a sensitively adjusted re-
ceiver working on short wave-lengths. The
higher the frequency of the currents in a
wireless receiver, the more susceptible will
they be to interference by the capacity
effect of the human body. In the case of
low frequency currents the capacity of the
human body is not sufficiently great to inter-
fere quite as much with these currents. The
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A single tube reflex circuit similar to that of Fig. 11,

but with the addition of

regeneration.

result is that on an ordinary receiver we
can touch either of the telephone terminals
of the receiver without making a difference
to the signals received. In the case of
badly designed reflex circuits, or reflex cir-
cuits in which one or other of the telephone
terminals is in such a position that by touch-
ing it one is altering the high {frequency
conditions in the circuit, the signal strength
may be greatly varied and perhaps low fre-
quency oscillations or buzzing produced. If,
however, the low frequency circuit is quite
separate and unconnected, as regards mutual
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The Expenmenter

has come hack! If you are one of the one

hundred thousand readers of the old ELEc-

TRICAL EXPERIMENTER, you will no doubt be

glad to hear that the ExPERIMENTER is com-

ié-l‘g,Ebuck BIGGER AND BETTER THAN
R.

Experimental Radio

Nothing but experiments, written by the
foremost radio authorities, also a monthly
editorial by H. Gernsback. A fine roto-gravure
section to brighten up the magazine. But
best of all for you radio readers, is the big
radio section of over twelve pages of some
fifty radio experimental articles—and mind
you, NOTHING BUT EXPERIMENTS.

LIST OF INTERESTING ARTICLES TO
APPEAR IN THE JANUARY ISSUE
OF THE EXPERIMENTER
How to make the new mercury electrogen-

erator By C. A. Oldroyd
Simple experiments in chemistry
By Raymond B. Wailes
Striking experiments in diffusion
By Earle R. Caley
Single tube reflex experiments with the hook-
up board Clyde J. Fitch
How much does your amplifier amplify?
By William Grunstein
Be sure to reserve a copy from your news-
dealer before the issue is sold out.

THe ExPERIMENTER will be on sale at
all newsstands December 20, 1924.
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effects, to the high frequency circuits, touch-
ing either terminal will not make much dif-
ference. This should be the case in the
Fig. 10 circuit.

If, however, we had the telephones T
connected next to the plate of a tube, the
circuit would continue to operate, yet the
results might easily not be so good, the
reason being that a substantial capacity and
a possible source of leakage is connected
across the inductance L,

CAPACITIES TO GROUND

Any large body, such as a filament bat-
terv or high voltage battery, or even tele-
phone receivers, have a capacity to ground.
This capacity is the condenser effect between
the battery, say, and the ground lead, and
between the battery and the walls of a room
and the floor, etc. Small objects, such as
connecting wires, grid condensers, and simi-
lar objects. have no appreciable capacity to
ground, and any undesirable effect which
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might arise with a larger object is absent
when the object is small. In the case of
the high voltage battery and filament bat-
tery, these have a substantial capacity to
ground, and the telephones also, cspecially
when worn on the head, have a capacity
to ground. A little thought will show that
the effect of connecting the telephones T
next to the plate in Fig. 10 would be
equivalent to a condenser being connected
across L, Quite apart from the capacity
of the different components to ground, they
have a very important self-capacity effect
towards each other, so that even if there
were no capacity to ground it would still
be undesirable to connect the telephones T
next to the plate. For example, when stand-
ing near the receiver, the human body and
high voltage and filament batteries would
form a condenser, and since the telephones
are being worn on the head, there is a
condenser effect between the telephones and
the human body. Here again we should
have a capacity effect across the inductance
L,. Even if the telephones were lying on
the table, they and their leads would form
a condenser with the batteries. Not ouly
is there a capacity effect in these cases,
but there is usually a certain amount of
leakage. This may easily happen when tele-
phones are being used, but it is far less
likely when a loud speaker is being em-
ployed. For this reason, and also because a
loud speaker has no very large capacity to
ground when kept away from the batteries,
it is far less injurious to have a loud speaker
connected next to the plate of the tube in
the circuit of the Fig. 10 type than tele-
phone receivers. This point must be borne
in mind, as, indeed, must all the points
dealt with here, because it is sometimes
necessary to connect the telephones or loud
speaker in a position which is not the most
satisfactory from the point of view of gen-
eral principles. Special cases may necess'-
tate the inclusion of telephones or loud
speaker next to the plate of a tube and in
between the plate and an inductance carry-
ing high frequency currents. The dangers
which are likely to arise by doing this
should be noted.
AN ADDITIONAL POINT

An additional point which should be borne
in mind is that when telephones are used,
the capacity they have in respect to ground
and other pieces of apparatus is continually
varying owing to different adjustments of
the telephones on the head and to the fact
that the operator is not ahsolutely station-
ary, and his hands are being used to make
various alterations in tuning, etc. While a
capacity effect of this nature is bad, a vary-
ing capacity effect is very much worse, par-
ticularly when receiving on short wave-
lengths and when the apparatus is adjusted
in a very sensitive manner to a weak signal,

(Continued on page 1192)
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Awards of the $50 Radio Wrinkle Contest

First Prize

UNI-CONTROL FOR TUNED RADIO
FREQUENCY SETS
By ROBERT VAN BUSKIRK

The problem of operating three dials at
once on the Neutrodyne and various other
tuned radio frequency sets can be easily
overcome by arranging the three tuning con-
densers in a triangular position on the panel,
as shown in Fig. 1, and by placing the
three brackets with soft rubber vernier
rollers attached and central operating knob

exactly in the center.
© By grasping the center knob and pushing
in, it will operate all three condensers si-
multaneously and in the same direction. For

'
'

An ingenious idea for the control of a tuned
radio frequency or Neutrodyne set. The
three condenser knobs and dials are clus-
tered in the manner shown and worked upon
by separate verniers. By turning the center
knob all three condensers are manipulated.

final adjustment the center knob is released
and each condenser is tuned separately with
the vernier knobs.

Below is shown a cross section view of the
Uni-Control. The central operating knob is
mounted on a shaft having a collar soldered
on the inside, and should be free to slide
in and out of the panel bushing. The
spring tends to keep the knob free from
the verniers for separate adjustment of the
condensers.

The air-core transformers do not have
to be mounted on the condensers, but can
be placed in a straight line at the customary
six inch spacing and at the customary angle
of approximately sixty degrees.

By pressing down on the central knob it is

brought in contact with the three verniers.

Turning the central knob rotates the ver-

nier and consequently moves the condenser
dials.

ey

Prize Winners

First Prize $25

UNI-CONTROL FOR TUNED
RADIO FREQUENCY SETS

By ROBERT VAN BUSKIRK,
3687 Field Ave.,
Detroit, Mich.

Second Prize $15
A COMPACT DUST-PROOF
CRYSTAL DETECTOR

By PHILIPPE A. JUDD,
1525 Tenth Street,
Portsmouth, Ohio.

Third Prize $10
SELF SUPPORTING LOW-
LOSS COILS

By HARRY VAN DER STAAL
120 Liberty Street,
New York City.

i
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Second Prize
A COMPACT, DUST-PROOF 'CRYS-
TAL DETECTOR
By PHILIPPE A. JUDD

A hooded dashboard lamp of the type
shown in the illustration may readily be
converted into a crystal detector stand of
compact proportions requiring only one $3-
inch hole for mounting. It takes up very
little space on the panel and its highly
nickeled finish harmonizes well with the
other fittings.

The hood is insulated from the socket
proper by means of a thin strip of mica,

BAKELITE KNOB

BINDING POST
I\SOLDERED TO
HOOD

HEXAGONAL NUT
SOLDERED OVER®
HOLE IN HOOD

~TAICA OR FIBER
STRIP TO
INSULATE
HOOD FROM
SOCKET

\CRYSTAL MOUNTED
IN' LAMP BASE SHELL

An excellent dust proof crystal detector made
from the parts of a cowl lamp.

14 inch wide, and long enough to encircle
the socket ﬂange over which the hood fits.
A 4-inch hole is drilled in the center of
the hood. A 6/32, hexagonal, brass nut is
centered and soldered over the hole to ac-
commodate the threaded shank of the ad-
justing knob, which is provided with a coiled
catwhisker of phosphor bronze wire at its
free end. The small binding post, shown
soldered to the side of the hood, serves
as one terminal of the detector, while the
other lead may be fastened to any part of
the socket.

Crystals to be used are mounted in the
shells of old lamp bases, as shown. These
are taken from burned-out lamps and thor-
oughly cleaned, after which the crystals are
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inserted and the remaining space filled with
Wood’'s metal or some similar alloy. Thus
the crystals may be changed as quickly and
easily as are vacuum tubes.

Third Prize

SELF SUPPORTING LOW-LOSS
COILS

By HARRY VAN DER STAAL

Besides the spider-web and basket-weave
low-loss coils, there has come into wide use
the type illustrated herewith. For want of
a better name, and because they are wound
on pickle bottles, they have been named
“Pickle Bottle Coils.”

Not only does this coil possess all of the
desirable features of the low loss coils, but
they are a little easier to wind. Secure a
bottle that has six or eight sides, as shown
in the drawing. Secure strips of gummed

WINDING

SIX-SIDED PICKLE.
+" BOTTLE

f
& GUMMED STRIPS OF NEAVV PAPEIL

Method employed for wmdmg the low-loss
coil. The coil is secured by the gummed tape.

paper, and run them with the gummed side
up along each side.

Then start the winding. Number 20 wire
will do. When the required number of
turns have been wound, bend over the
gummed strips, and secure them solidly.
Then remove the whole coil from the bot-
tle, by sliding it off. If you have wound
the wire too tightly, it may be necessary
for you to break the bottle. This can be
done without danger with a small hammer.

The finished coil will be found to be
self-supporting, easily mountable, and to
possess minimum losses.

ROTOR CONNECTION FOR VARIO-
COUPLER

In the construction of the rotor connec-
tion illustrated in the accompanying diagram.
the parts needed are to be found in most
any fan’s junk box. All that is needed is a
telephone plug and single circuit jack.

Two holes are drilled diametrically oppo-
site in the tube carrying the rotor wind-
ing. The phone plug may be inserted in
one and a brass rod, ¥ of an inch in diame-
ter, secured by two nuts in the other. The

PAPER

STRIPS

Appearance of the completed low-loss coil after
having been taken off the bottle and secured
by wrapping the strips of tape around it.
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wires from the two ends of the rotor wind-
ing are secured in the binding posts of the
phone plug, just as phone tips would be.
T'he single circuit jack is placed on a suit-
able hole in the tube carrying the primary
or stator winding. Connections may be sol-
dered to the lugs of the jack in the usual
manner and the result is a commection to
the rotor, which is quiet and which fur-
nishes a solid bearing. This arrangement
ullows the rotor to be turned as many times
as desired without the necessity of stops to
prevent the pulling loose of flexible leads.
The jack also maintains an even tension
counteracting any unbalanced condition of
the rotor, which makes for accurate tuning.

piece of sheet rubber 3 x 3 inches is mounted
on these blocks with thumb tacks. The rub-
ber sheet is taken from a discarded auto-
mobile inner tube and provided with four
holes to contain the four prongs of the tube
to be used. On top of this are fastened two
other blocks 3 x 1 x %% inch, as shown.
Another sheet of rubber the same size, with
a hole 134 inches in diameter at its center,
is mailed with enough thumb tacks to hold
the sheet securely. In case a WD-11 tube
is used, the hole should be 1%4 inches in
diameter instead of 13£ inches.

Flexible wires of sufficient length are sol-
dered to the prongs of the tube and serve
as leads to the rest of the set. The tube
is then inserted into the socket and all the

. 2

J-PLuc SECURED BY

TWO SMALL SCRENS

leads soldered to their rqspective places,
being careful to clean the joints after sol-

An excellent contact for the rotor connections
of a variometer or variocoupler can be made
from a plug and jack as shown.

The same scheme will find its application
in many places, where variable leads will
cause awkwardness. With the cheapness of
present day apparatus, it solves a trouble-
some difficulty inexpensively.

—Contributed by Malcolm F. Jameson.

AN EFFICIENT, CHEAP SOCKET

Although a reader of Raplo NeEws and
other radio periodicals for almost two years,
I have not come across a simple explana-
tion as to how to make a socket that is
really shock-absorbing, has not loose con-
tacts and most of all is cheap and easily
constructed by the ordinary radio fan. Most
sockets, supposed to be free from shocks,
lose their ability to absorb them when they
are connected to the rest of the set by
stiff wires.

To remedy these defects, I constructed the
following from parts easily obtainable. This
socket being of rubber, compares favorably
with bought ones in almost all respects.
The average socket has about 12 loose,
unsoldered contacts or connections which are
recuced to eight soldered ones in this socket.

Two blocks of wood 3% x 1 x ¥ inch
are placed parallel, 2 inches apart. A

versial nature, if the proponents of the

different angles of the discussion descend
from an academic or impersonal presenta-
tion of the question and intrude the dragon,
acrimony, upon the scene, or resort to inuen-
do, to personalities and insinuations, the
real merits of the subject are apt to become
lost in the fog insofar as the audience is
concerned. There is scarcely any question
before the world today that deserves more
careful, impersonal, - unprejudiced presenta-
tion to the public than that of an interna-
tional language. But to clear up the very
palpable and unjust inaccuracies and ambigu-
ous insinuations strewn through the article,
“Esperanto or Ilo—Which?” published in
the October issue of Rapio NEws in the
FEditor's laudable effort to be fair, I must,
to some extent, descend to a similar vein
in order that those influenced by that arti-
cle may know the truth and not withhold
themselves from learning Esperanto, espe-

IN considering any matter of a contro-

HOLE i3] i

Iln.
DIAM. IN |
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@UPP‘ERSHEE@ ‘%

SIDE VIEW

A vibrationless vacuum tube socket made from
spare parts. To avoid losses, the connections
are soldered directly to the tube prongs.

Esperanto and [do

By JAMES DENSON SAYERS

cially since the latter is so universally ac-
%eptledd by such organizations as the A. R.

I need only touch briefly upon the feature
of the article, the comparison of the Ido
translation of my radio talk with the orig-
inal Esperanto. The Idists sooner or later
will learn that such comparison brings their
plagiarism no credit with real students and
linguists, for the reason that such compari-
sons bring out the greater strength of Es-
peranto in its pronunciation. The distorted
sense of euphony in the auricular orifices
of the three men who strained and brought
forth the mongrel infant, Ido, led them to
eliminate the sounds that make for greater
strength and audibility in Esperanto. Such
action resulted in making Ido much more
difficult to understand when spoken than
Esperanto, as innumerable students, includ-
ing myself, have proven. Quite frequently
people ask, when hearing Esperanto spoken
in public, if it is Italian. Recognizing mu-
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dering. The socket can then be screwed on
the baseboard.
—Contributed by Poblo Unson.

STANDARD INSTRUMENTS

It seems rather far fetched to claim that
a vernier rhenstat can be made from a
standard rheostal. Not only is this true,

A standard rheostat can be made into a ver-
nier rheostat in the manner shown.

but it can be accomplished by using all
of the components in such a rheostat, and
without any additions whatever.

A regular 6-ohm rheostat is secured, and
the resistance unit, usually supported upon
a fibre form, is removed, and the resistance
wire unwound. This wire should be care-
fully preserved. The fibre form is cut, as
shown in the illustration. The wire is wound
again on the form. A small ‘hole drilled
in the fibre will provide an anchoring place
for the beginning and ending of this wind-
ing. Then. the resistance unit is replaced,
the part cut off being used to stabilize the
new winding.

A vernier effect will be obtained with this
rheostat toward the thin end of the resist-
ance unit, because each turn of the resistance
wire introduces a smaller change in current
drop than on the high end.

As it will not require all of the wire orig-
inally wound on the fibre form, the resist-
ance of this new rheostat may be less than
the original. The extra wire may be wound
on a form, and connected externally, so as
to still have the required ohmage. The
operation of this vernier rheostat is no dif-
ferent than that of a standard type.

—Contributed by Harvey Longstone.

sical euphony of the language and having
learned that Italian is the most musical of
known languages, they naturally assume that
it is Italian they hear. The Idists like to
search out tongue twisters in Esperanto com-
posed of many words in sequence containing
the elements “sh” and “zh,” giving such as
a “fair” (?) example of the euphony of the
language. Where is the native to English
who would not resent a statement by a hater
of English that “she sclls sea sheils by
the sea shore,” or “long slim slick pine sap-
ling,” are fair samples of English euphony?
T will leave the decision with the reader as
to the morality of such methods. A little
further on I wish to point to the use of
such method by the writer of the ahove
mentioned article.

AN ACCUSATION

What could be more unjustly insinuating
in its studied ambiguity than the fourth
(Continned on page 1274)
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BY AUTHORITY OF THE POST
OFFICE DEPARTMENT

. .. Evidently Lee has

& 4_':\ > done it again. Wit-
A5 e ness, Springficld Sun-
day Republican, Sept.

28, “Priority of DeFor-
est Patents Settled,—
Has new features. Uses
audion as regenerator
 of UNSTAMPED os-

cillations.” Will some-
one inform us whether or not these new os-
cillations should be turned over to the post
office department for cancellation, provided
we capture any?

Contributed by Grant W. Crotto.

CHEAP AT HALF THE PRICE

We learn from the ]
program of Radio Sta- "—'a‘l F ﬁ
tion WEAF in the f"‘“--.l}_.;'-.t =i

Post of Oct. 10, some-

thing fetching in the
way of novelties. Pro-
gram reads: “9:00-

10:00 Dance Orchestra.
Flat; all improvements.
Rent $18. Inquire” There you are! If
you have the eighteen bucks they broadcast.
If you're as flat as they, they will stay off
the air.  “All improvements” probably means
the orchestra is self starting and motor
driven.
Contributed by Louis R. Atwater.

VERY MUCH ATTACHED TO HER
RADIO

Hark to this. In the
question and answer de-
partment of the Boston
Globe, Oct. 20, Mrs. E.
of Boston, informs the
readers of said paper
that “My antenna is
ahout 150 feet in length
ANDIAM GROUND-
ED TO THE WATER
PIPE.” Furthermore, she says, “I have
never been troubled with interference un-
til recently. Now it is very bad. How
can this trouble be remedied?” We would
suggest that she ground her husband to the
water pipe and go to the corner movie.

Contributed by Everet Coffin.

OUT FOR THE MORNING CONSTI-
TUTIONAL
In an article on a
radio frequency receiver
in the October, 1924, is-
sue of The Wireles Age
mention is made of cut-
ting grid leaks short
and says to boot: “It is [
exceedingly more effi- -
cient than running your
highly important GRID
LEAKS all over the set, before they reach
their destination.” Now in our time we
have seen a lot of flexible grid leaks, but
this one that stretches all over the place
is a new one. Maybe this boy was using
a garter snake for his leak.
. Contributed by W. H. Sellars.

SUN’S EFFECT, NO DOUBT

In the radio section
of the Philadelphia
Inquirer of Oct. 5, was
the following Hot
Dawg add: “A five-
bulb Neutrodyne,
FADED PARTS, cost
$225. Will sell $125.”
All of which proves
that owners of five-tube
Neutrodynes should put shades on the tubes,

Radioftics
&

" NEICHBORS
. AERIAL

ONE WAY
TO
ELIMINATE
RADIATION

or the parts will fade away with the effect

of the lamps.
Coniributed by Harry L. Cardon.

If you happen to see any humorous mis-
prints in the press, we will be glad to
have you clip them out and send to us.
No RADIOTIC will be accepted unless
the printed original giving the name of the
newspaper or magazine is sSubmitted.
We will pay $2.00 for each RA.
DIOTIC accepted and printed here. A few
humorous lines from each correspondent
should accompany each RADIOTIC. The
most humorous ones will be printed. Ad-
dress all RADIOTICS to

Editor RADIOTIC DEPARTMENT,

c¢/o Radio News

ANOTHER FAIRY TALE

This from a radio
story in the Argosy All
Story Weekly for Sept.
20, 1924, and it’s a hot
one. We quote:
“Snatching the RADIO
TUBES FROM HIS
EARS, he swayed un-
steadily to his feet,”
and if that doesn’t
sound as though he pushed his head into the
radio set we'll reflex the phones. But no—
further on the author states that “With
fumbling fingers the old man thrust THE
TUBES BACK IN HIS EARS,” all' of
which goes to prove that the old sock was
stark mad. On second thought maybe he
was a prestidigitator. .

Contributed by Milton L. Baker.

FOR THE RADIO BATH ROOM

New ideas in Radio
are constantly being in-
troduced. Nattans, in
the Baltimore News.
Oct. 10, advertise “Mag-
navox FIVE TURB
tuned R. F. set operated
by one dial only.” The
tubs are connected in
series parallel with the
water system and grounded through the tile
floor, mounted on red rubber sponges, con-
sume 12 quarts each per washing-hour, and
the loud speaker is connected to the hot
water line. Truly a set for the large family.

Contributed by Milton Shaffer.

,.-’
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SOME OF GOMPERS’ WORK
Hooray or curses—
as your opinion may be
—it is announced in the
Oct. 11 issue of the
Telegram and Evening
Mail (New York) that
the Ever-ready Radio
Company of Brooklyn
has put out a new tun-
ing unit called the
Ever-ready TUNING UNION. There will
be fear. in the hearts of many tonight lest
the walking delegate will stop all tuning
unless the operator has a union card. Laugh
and be merry, for tomorrow we unionize!
Contributed by Albert Greenbaum.

THE CANDID ADVERTISER

The Radio Shack hits
another home run! In
their ad in Radio Digest
for Sept. 6, they offer
for sale a radio kit con-
cerning which they
make the following
statement: “You can
take these parts and

' make up a set that is
good for distance and WONDERFUL FOR
INTERFERENCE.” From the way the
air sounds nowadays the Radio Shack stock
should be almost as valuable as Ford or
Anaconda. Interference?—Nothin’ else but.

Contributed by Edgar A. Palts.

PREPARE THE SKILLETS

In the radio section of - D

the Evening World d ﬂ / f_"{.a‘
le} -

R

(New York) for Oct.

4, we find the announce-

ment: ‘“To broadcast :
gold fish.” We hope
they do this on Friday.
It is also stated:
“Though it is not gen-
erally known, fish, and
particularly gold fish, are most susceptible
to music. They can even be made to repeat
minor chords, if trained at any early age.
To this end I am devoting my time and
study so that a more familiar relationship
may be fostered between the public and the
little understood gold fish.”

Contributed by David Lader.

RADIO’S COOK BOOK

Here is a hot ad from
the classified section of
the Nowv., 1923, issue of
Potvlar Science Month-
ly. “Tested Radio Re-
ceipts. One Skinder-
viken transmitter button
mixed with radio set
gives amplification and
. loud speaking. The K
Electric Co., N. Y.” Use wooden bowl, tin
spoon, pour slowly, mix rapidly, allow to
harden, remove from bowl with chisel, grab
result and hurl it out the window.

Contributed by Trygve Norhougen.

ST. PETER’S SET

Thorola has a theo-
logical staff. They
state in their ad, No-
vember issue of Ranio
NEws: “In using the
Thorola Loud Speaker,
no ETERNAL battery
is needed.” Our idea of
Heaven is a place where
no batteries at all are
needed. This is the first real step to the
higher plane. Now let someone design a per-
petual vacuum tube.

Contributed by William A. Zander.
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marks on the left-hand margin and can be cut from the magazine and kept for further reference.
of 5¢ to pay for mailing charges.
RADIO NEWS has also prepared a handsome heavy cardboard binder into which these

] EVERY month we present here standard hook-ups which the Editors have tried out and which are kn

prepaid on receipt of 20c.

In time there will be enough sheets to make a good-sized volume ¢

index will be published enumerating and classifying the various hook-ups.

sheets may
ontaining all important hook-ups.

own to give excellent results. This leaf has perforation
These sheets can also be procured from us at the cost

be fastened. This binder will be sent to any address,

Every year an alphabetical

Handy Reference Data for the Experimenter

Circuit No. 70. A long distance re-
ceiver employing three stages of radio fre-
quency amplification is shown in diagram
No. 70. This type of circuit may be used
with a loop with excellent results, but if
desired, a tuner may be employed with an
antenna and ground. A variable condenser
of .0005 mid. capacity is employed for tun-
ing and may be used to tune a standar!
coupler or a loop. A potentiometer of 400
ohms is connected across the “A’ battery
leads to control the oscillations of the tubes.
Where a potentiometer is used, a filament
switch should always be employed so that
this part of the circuit is always discon-
nected when the receiver is not in use. It
will be noticed that the grid returns of all
the radio frequency tubes are connected to
the movable arm’ of the potentiometer, but
the grid return of the detector tube goes
directly to the positive of the “A” battery.
In a receiver of this kind, the radio fre-
quency tubes should, if possible, be selected
so that they will all have the same oscilla-
tion point. If these tubes oscillate at dif-
ferent points they will not be operating at

loop or Juner
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A DX receiver employing threc stages of untuned radio frequency amplification.

gram. The grid leak R of 1 megohm is
connected between the grid and the negative
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Single circuit regenerative receiver with one stage tuner R.F. ampiification.

maximum efficiency. A “B” battery voltage
of about 90 volts is recommended for the
amplifiers. The detector voltage will nat-
urally be at its best working point.

CIRCUIT NO. 71. The above dia-
gram shows a simple single circuit regenera-
tive receiver, having a stage of tuned impe-
dance coupled radio frequency amplification.
A variable condenser, C; of .001 mfd. ca-
pacity, and a honeycomb coil, L, having
35, 50, or 75 turns, form the antenna tuning
circuit. Coils L, and L. may be those of
a variocoupler, across the primary of which
is shunted a variable condenser, having a
capacity of .0005 mfd. L, acts as a tickler
coil, and supplies regeneration in the detec-
tor circuit. A potentiometer is required to
supply the proper grid bias to the radio
frequency tube. and should have a resistance
of between 200 and 400 ohms. Two 35-
turn honevcomb coils may be used instead
of the variocoupler, in which case the lead
from the plate of the first tube is connected
as indicated by the dotted line in the dia-

filament binding post of the detector tube.
A precaution to be observed is, if Loney-
comb coils are used, to have the coil in

the antenna circuit at right angles and scpa-
rated as far as possible from L. and L.

CIRCUIT NO. 72. This circuit is a
radio frequency feed-back amplifying unit
that uses two tubes and is resistance cou-
pled. Resistances R; are 10,000 ohms and
R, are 50,000 ohms. The terminals marked
“input” are connected to the tuning unit and
those marked “output” go directly to the
detector tube. The output from the tube A
is fed into the tuhe B, which in turn is
fed into tube A again through the tuner.
As this action is continuous, the resulting
input to the detector tube is larger than with
%hc usual type of resistance coupled ampli-

er.

It is best to use either the UV-201A type
tube with this radio frequency amplifier,
or the Western Electric “E” tubes, as with
these it is possible to use high plate
voltages. It is necessary to have separate
“B” batteries having a voltage between 100
and 150 volts, as the voltage drop across the
resistances is very high. The resistances
R, and R, may be of the Lavite type. i'his
unit may be more expensive to maiatain
than the ordinary type.
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Resistance coupled feed-back radio frequency amplifier.
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Sodion tube circuit that will not radiate.

CIRCUIT NO. 73. This circuit has
as its detector the Sodion tube introduced
last winter by Mr. H. P. Donle. The con-
denser C: of .001 mfd. capacity, is in
series with the primary of the variocoupler,
I.,. The secondary of the coupler, L,, is
tapped about 10 turns from the bottom and
connected to the collector terminal of the
tube. L, is shunted by the variable con-
denser, C, of .0005 mfd. capacity. P is
a 200-ohm potentiometer and the resistance,
R,, has a value of 100 ohms. The rheo-
stat, R, used with the tube, is of 30 ohms.
The Sodion tube can be used only as a
detector and is an excellent one to use i
crowded city sections, as it will not oscil-
late and, therefore, the set can not radiate
and create interference. The tube has many
advantages over the crystal detector and the
diode tube and avoids some of the disad-
vantages of these devices for detection. This
circuit with the two-stage audio frequency
amplifier (diagram No. 75) will give excel-
lent results.

AFT

To Plate
of
Detector |

™ |
70 Rhwostat

of
Detector

L

CIRCUIT NO. 75. In this circuit are
shown two stages of audio frequency ampli-
fication, having hlament control jacks. The
use of these jacks will mean in the long
run a saving to the builder, as only the fila-
ments of the tube that are being used
are lit. This amplifying unit can be built
as an integral part of a set, or can be
built in a separate cabinet for the experi-
menter's work bench. If built as a sepa-
rate unit, binding posts are used to connect
it with the tuner. Four binding posts are
needed for the “A” and “B"” battery ter-
minals and two for the input. A precaution
to be observed is to place the transformers
at right angles to each other to reduce, as
far as possible, any losses that may occur.

CIRCUIT NO. 76. In this diagram is
shown the Superdyne receiver,

with two

=,

G

q

An excellent hook-up for C.W. reception.

L, and L, may be 50 and 25 turn duo-lateral
coils respectively. This rather unique cir-
cuit should prove of great interest to the

AFT

)
2220

[

QLLI

Two stages of transformer coupled A.F. amplification with ﬁiament control jacks.

CIRCUIT NO. 74. This circuit is an
excellent one for the reception of C.W.
signals. The four inductances shown are
honeycomb coils, their size depending on
the wave-length band to be covered. The
variable condensers C, and C, have a
capacity of .0005 mfd. and C, is .001 mfd.
The plate voltage on the oscillator tube is
not critical and may be 45 volts. The first
tube, called the modulator, is connected
across the oscillating circuit of the oscillator
tube. The space between the filament and
the plate acts as a resistance, the value of
which is varied by the incoming signals im-
pressed upon the grid. No “B” battery is
necessary for the modulator tube, as its plate
is supplied by high frequency current from
the oscillating circuit.

This circuit may also be employed for the
reception of broadcast programs by the use
of the proper size inductances. Coils L; and
I.; may be a variocoupler and inductances

experimenters, because heretofore it has not
heen used very extensively.

stages of audio frequency amplification. I,
is four turns of No. 22 D.S.C, wire woun:
directly over the 42 turns of L, These
windings are on a tube four inches in diam-
eter. L, is 36 turns of the same wire on a
rotor, which is 334 inches in diameter. This
rotor is inserted half way into one end of
the four inch tube and is arranged with
bearings for rotation. The plate induc-
tance coil is 45 turns of the same wire,
wound on a four-inch tube. The variable
condensers, which should be of the vernier
type, have a capacity of .0005 mfd. When
constructing the set, it is important that the
plate coil be at right angles to the coupler
to prevent any inductive effects. This set
will give excellent results also with a short
indoor antenna connected to the grid side of
L., the negative side of the “A” battery
being grounded. This eliminates L,, which
is used for an outdoor antenna. A grid
leak is sometimes necessary, depending upon
the type of detector tube used and is placed
in the position shown by the dotted resist-
ance R. The negative feed-back, which is
controlled by L, prevents the set from
oscillating and in this way enormous ampli-
fication is obtained.
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Superdyne receiver using the negative feed-back principle.
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Correspondence from Readers

WHAT THE RURALS LIKE
Editor, Ranio NEws :

I have just returned from a trip through
the following states: Maine, Massachusetts,
Connecticut, New York, Pennsylvania, Ohio,
New Jersey, Maryland, West Virginia and
Indiana. I have interviewed several hundred
owners of receiving sets, bhoth urban and
rural, as to kind of programs liked hest and
what was the most pleasing on such pro-
grams; also, what they did not like. For
brevity's sake, will make the results in short
paragraphs:

The greatest favorite of all was Hawaiian
music, because it seems to come in perfectly.

The next was band music, especially when
the band played in the open. The following
stations were the most favored in this line:
KDKA, WLW, WOC, KFI, WTAY and
WCAP. WOS and WCBD were also
praised.

The high grade music from the orchestras
at WEAF, KDKA and WEBH was given
much praise.

Organ music was generally liked, though
not always.

Baritone solos and choruses, as well as
mixed voices were generally commended.

The barn dances by WLS were liked very
well, although their orchestra music was
criticized and was not liked.

As all farmers go to bed early, all lec-
tures to farmers were not heard. Once in
a while someone would hear one and his
criticism was likely to be: “The gol darn
fool don’t know what he is talking about.”

Travel talks are fairly well liked.

Could get no comment regarding church
services.

The two things most condemned were so-
prano solos and technical lectures. The first
would nearly always cause a listener to tune
it out.

Political speeches were never listened to,
but when the President talked, he was always
listened to. The Demacratic Convention was
listened to with great interest everywhere.

Jazz music was almost universally con-
demned. Old songs were the favorites, al-
though some of the new ores were also
liked.

By far the greatest majority of listeners
were past 21 years of age. Usually very
intelligent people.

News over the radio is always gladly lis-
tened to, no matter where from.

While most of the receiving sets were
small. the owners were quite familiar with
all matters concerning radio.

Many farmers with one-tube sets reported
hearing Pacific coast stations last winter.

The piano playing of Harry Snodgrass at
WOS was freaquently praised.

Frwoop WASHINGTON,
294 Towle St..
Hammond. Ind.

COMMENTS FROM SCOTLAND
Editor. Ranto NEws:

Having read Mr. I'. M. Howe's letter in
your September issue, I must say a few
words in defense of British radio products,
and of the British broadcast stations.

T should be the last to defend the stand-
ard of public demonstrations aver here. It
is very seldom that you can go into a store
and hear a decent demonstration, a state of
affairs which one of our English magazines
has commented upon more than once. But
Mr. Howe should not take a store demon-
stration as his basis for comment. T venture
to assert that practically all the sets in this
country containing two or more tubes, one
stage heing radio frequency, are capahle of
receiving all British stations. The statements
in the Harmsworth Wireless Encyclopedia
are obviously absurd, unless they refer to
receivers in which regeneration has been
completely eliminateéd.

It may also interest Mr. Howe to know
that I receive the Bournmouth station reg-
uvarly, some 430 miles distant, on a loud
speaker, with a three tube set, detector and
one stage each of R.F. and AF. I do not
claim anything special for this; it is only
ordinary reception.

With regard to appdratus, we do see Amer-
ican goods over here, and, if Mr. Howe is
prepared to accept the Western Electric
headphone as typical of American style and
quality, I'll say that the Brown phone has
it beaten all along the line. Not only is
signal strength hetter with Brown’s, but, in
my opinion, they are much more comfort-
able to wear.

Mr. Howe refers to our .06 ampere tubes
and to others which sell at 21 shillings.
Among the others at 21 shillings he will find
the Dextraudion, with a current consumption
of one-tenth of a watt (1 volt, .1 ampere),
which is, T believe, the lowest in the world.

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radic magazine
in existence.

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

List of Radio Articles
Appearing in the Janvary
issue of
**Science and [nvention™

A Special Eleven Tube Super-Heterodyne
Remarkable Six Tube Receiver
By Grandon Lyons
A New Distortionkess Amplifier
A Miniature Crystal Set
By W. ]. Rittall

T

Nauen Radio Station
Tuned Intermediate

Super-Heterodynes
Radio Signals Race Around the Earth

By Leon Adelman

Latest Radio News in Photos
Radio Oracle—Questions and Answers
Radio Wrinkles
Gimbel Bros. New Broadcast Station

Transformers for

The D. F. A. at 30 to 35 shillings are special
purpose tubes, capable of handling large
speech currents.

The well known Mullard and Osram tubes
sell at 12 shillings and 6 pence (say, $3 nor-
mal exchange rate). Yet we have quite a
number of tubes selling at 10 shillings, which
at the present rate of exchange is about $2,
so that Mr. Baves was more or less correct.

In conclusion, T should like to know how
Mr. Howe is able to tell that radio appa-
ratus is of inferior quality simply by read-
ing the advertisements. If he would share
the information, it would save manv of us
from being badly hitten.

1. T. KENNEDY,
7 Comphill Road.
Braughty Ferry,
Scotland.

RE CORRESPONDENCE RELAT-
ING TO 5XZ
Editor. Rapio NEws:

I have followed closely the correspondence
nnder the above heading, and feel inclined
to add a few words thereto, with your kind
permission.

From the tone of 5XZ’s letter in the June
issue, one surmises two facts, namely: That
he is peeved with Americans and also that
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he has never been to the States, as every
one of his statements are erroneous, with the
exception of that relative to the Autoplex,
Albright and Colpitt’s circuits, which, as far
as my knowledge goes, I will grant, s right.

As an operator of some standing, and with
over three years’ experience with American
broadcasting, I quite agree with Mr. Mayer
when he says Mr. Bayes is “talking through
his hat.”

As regards “mediocre” programs, let Mr.
Bayes pay a visit to America and listen to
some of vour broadcasting from WGY,
WBZ, KDKA and a host of other stations,
as apparently only his receiver gets, quoting
2LZ’s letter, “harmonics from the high
power stations and the ‘boiler repairers’.”

I might inform Mr. Bayes that the power
of the B. B. C. stations is 1% k.w. output,
and not 1 k.w. input as he states; also that
this station would be received in America
with the greatest of ease if its modulation
were improved.

To his statement regarding prices, I am
bound to answer aquality for quality and
price for price, the gain is all on the Amer-
ican side, as I have bought practically every
radio_component in both Great Britain and
the United States.

Referring to Mr. Howe’s letter, I might
state that I have received 2LO at Algiers
(a distance, T believe, of over 200 miles)
with every word and note quite clear, on a
two tube set. one radio and one detector.
The same night I also got Cardiff., Man-
chester and Newcastle, which were good for
the distance, but not as good as 2LO.

The latest authentic information he quotes
regarding ranges is published, I agree, hut
I 'am inclined to state that those ranges are
very conservative, as I have often, with care-
ful tuning, got treble the distance, but even
then those ranges are not as high as 'the
quoted American ranges.

I heartily agree with Mr. Howe in his ref-
erence to the receivers installed in British
land stations, but would like to know what
transmitter he refers to, as the “latest ma-
rine radio installation.” If he refers to the
1% k.w. quenched gap set, I might remind
him that he has only seen one, and efficiency
and ranges of sets cannot be judged from
external appearances, but only by actual
working, as some of our “Western QOcean"”
vessels will prove.

Yes, Mr. Bayes, take Mr. Howe’s advice
and study the American methods; T have
done so, and it has helped me considerably.

WM. Woon,
Box 279,
Halifax, N. S., Canada.

ELIMINATING DELCO ENGINE
INTERFERENCE
Lditor, Rapio NEws:

Delco engine spark interference may he
reduced almost to the vanishing point by
properly grounding the small bulb protrud-
ing through the spring retaining cap on one
end of the ignition coil.

Contributed by D. I. Gue.

CONCERNING A PRIZE WRINKLE
Editor, Rapio NEws ;

[ have read in your October issue, on page
497, the article written by Jesse J. Hipple,
entitled “A Real Loud Speaker for the Man
Who Bnilds His Own,” which I think may
convey a wrong impression.

The instrument described by Mr. Hipple
is known as the Davis Tone Amplifier and
is the invention of John E. Davis, and pat-
ents are now pending.

Mr. Hipple bought one of these tone am-
plifiers some time ago, and it is from this
he gets his description, although he over-
looks the one most vital point, which he
fails to mention. One gathers the impres-

(Continted on page 1202)
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does not matter whether or not they adver

pendent organization, with the improvemen
ted prove to be built according to modern radio engineering
up” such as those given below will appear in this departmen
tests, it will be returned to the m
published on these pages, and only apparatus which has been teste
electrical construction is described. Inasmuc
turers whether they are advertisers or not, it is necessary that all goods to be teste
Address all communications and all parcels to

RADIO manufacturers are invited to send to

not be accepted by the Laboratories.

Park Place, New York City.

RADIO NEWS LABORATOR

t of radio apparatus as its aim.
practice, they will eac
t of RADIO NEWS. If
anufacturers with suggestions for improvements.
d by the Labora
h as the service of the

IES, samples of their products for test. It
tise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

If, after being tested, the instruments submit-
h be awarded a certificate of me:it, and a “write-
the apparatus does not pass the Laboratories
No “write-ups” sent by manufacturers are
tories and found to be of good mechanical and

RADIO NEWS LABORATORIES is free to all manufac-

d be forwarded prepaid, otherwise they can-
RADIO NEWS LABORATORIES, 53

FIXED CRYSTAL DETECTOR

The Radio Craft, 1216 Polk
Street, at Sutter, San Francisco,
Calif., submitted one of their fixed
crystal detectors. This detector is
small in size and is enclosed in a
metal box. The cover may be re

moved and the detector adjusted in
case it becomes knocked out of
adjustment, A very sensitive Crys-
tal is furnished with this detector.
It may be used in reflex sets or in
ordinary crystal receivers.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 570.

GOODRICH EAR CUSHIONS

The Goodrich radiophone ear
cushions are of comparatively soft
rubber shaped so as to fit over the
average telephone receiver cap.
The larger opening covers the entire
ear of the person wearing the head
set and excludes all foreign noises.
In addition to this, the wearing of
a head set is made more comfort-
able. Those who are in the habit
of wearing a head set for any
length of time will find these ear
cushions very convenient. Manu-
factured by the Goodrich Rubber
Co., Akron, Ohio.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 5§78.

STA-PUT JR. PLUG

The salient features of this plug
are its small size and the method of
making contact with the phone cord
tips. No tools are required for con-
necting the plug; the tips are simply
held in position by the spring con-
tacts and they cannot be pulled out

of place without unscrewing the in-
sulating case. Manufactured by the
Martin Copeland Co., Providence,
Rhode Tsland.

Arrived in excellent packing.

AWARDED THE ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 594,

HAMMARLUND CONDENSERS

The new Hammarlund model C
condensers embody both electrical
and mechanical improvements over
the older types. The metal end
plates are ruggedly fixed together

by four metal bars. The station-
ary set of plates is securely held
and insulated by two short strips
of hard rubber. The losses of the
instruments are too low to be ac-
curately measured on our capacity
bridge at 1,600 cycles. The capaci-
ties of the various condensers are
as follows:
11—plate 12.72 to 235.24 MMF.
17—plate 16.16 to 373.62 MMF.
23—plate 18.20 to 511.36 MMF.
43—plate 25.86 to 962.20 MMF.

Hammar-
33rd. St.,

Manufactured by the
lund Mfg. Co., 424 W.
New York.

Arrived in excellent packing.

AWARDED THE RA%)IO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS.
605, 606, 607 and 608.

NEUTRALIZING CONDENSER

The illustration shows a neutra-
lizing condenser having very good
electrical and mechanical features.
The rotor plate is electrostatically
coupled to the two sets of stationary

plates. A capacity variation of 1.28
to 10 MMF is obtained. Manufac:
tured by the Martin Copeland Co.,
Providence, Rhode Island.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 593.

MAR-CO WD-.11 SOCKET

The Mar-Co WD-11 Socket con-
sists of an insulating block with
four nickel plated side contacts that

carry the binding posts for con-
nections. A hole through the cen-
ter serves for mounting purposes,
only one screw being used. Al-
though compact in size excellent
contact to the vacuum tube termi-

Aprparatus Awarded Certificates

nals is obtained. Manufactured by
the Martin Copeland Co., Provi-
dence, Rhode Island.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 591.

RESISTOR COUPLER

The No. 178 Resistor Coupler
manufactured by the Martin Cope-
land Co., consists of the variable
grid leak, a variable coupling re-
sistance, and a .006 mfd. fixed con-
denser, connected and mounted so
as to form a single unit. Its main
use of course is for resistance cou-
pled aundio amplifiers. The variable
grid leak has a range of 10,000
ohms to 3 megohms. The coupling
resistance has a range of 7,000 to
125,000 ohms.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 595.

SWITCH PLUG

This instrument will be found
useful when it is desired to operate
either a head-set or a loud speaker
from the one set. Both instruments
may be connected to the binding
posts of the plug. A small push
button switch, also attached to the
plug, is used to connect either the
head set or loud speaker in the
circuit. Manufactured by the Mar-
tin Copeland Co., Providence,
Rhode Island.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 596.

VERNIER DIAL

The 23 inch type 302 brass dial
has a gear directly attached to it
that meshes into a small pinion

attached to the vernier knob. A
very fine control is thus obtained.
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A spring keeps the two gears en-
gaged. The metal dial has a satin
silver finish and is of pleasing ap-
pearance. It is manufactured by
the General Radio Co., Cambridge,
Mass.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 585.

GENERAL RADIO
VARIOMETER
This variometer, type 269, is
much smaller than the standard in-
strument a