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Bring World Events to Far-
Distant Vacation Lands

ACK-COUNTRY isolation melts into world contact as you tune-in on music,
CUNNINGHAM drama, and the final battles of the Presidential Campaign.
TUBE PRICES

—
|
|

Make your camp, your cottage, your yacht the center of hospitality and enter-
C-301A—5 Volts 14 Ampere -

filament . ......... $4.00 tainment
C-299—3 Volts .06 amp. . . . . .

R;‘Xn Battery  Det. 54“88 Perfected Radio will do it, and Perfected Radio means the use of Cunningham
C-fgg—lft biish s 1;(4103(-] Radio Tubes. The Cunningham dry battery detector and amplifier tube, tvpe

el e F % g pa . 3

C-L—11 Volis (5 amn, C-299, makes it possible for you to treble your vacation pleasure by use of a

18’4 attery et. an . . . . o .
oA, Specal Base. .1.00 portable receiving set. The special filament in this tube, using a current so low
-12—S8imilar to C- with . N a )

standard base ... ...$4.00 that it may receive its supply from standard No. 6 dry batteries or even from

PATENT NOTICE ordinary flashlight batteries, makes possible this far-reaching application of Radio.

Cunningham  tubes  are

covered by patents datel 4 il 1 1 1
2.18.08, 2-18.12. 12-30.13. The receiving set you now have can be readily adjusted to use this tube and be a

10-23-17, 10-23-17, and source of use and pleasure on your vacation trip. Your dealer.can give you useful
others issued and pending. g -

Licensed only for amateur, suggestions for the purchase or construction of a highly efficient portable set.
experimental and enter-
tainment use in radio com-

munication.

Any other use will be an
infringement.

DATA BOOK o ?

Cunningham 40 - page ’
Data Book fully explaining
care and operation of Radio
Tubes now awvailable by
sending 10c. in stamps to : e

San Francisco office. Branch . .
CHICAGO 182 Second Street, San Francisco B Y ORE
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I TOWER'S GIFT TO THE WORLD!

_[Reproduction of All Radio in Cello-tones

For years Frank S. Tower played the cello,

the richest-toned instrument in the world,
giving concerts and recitals
throughout Europe and America.
With the soft, sweet ‘“cello-torie”’
clearly in mind, he hassuccessfully
manufactured the TOWER’S
scientific headset, which accurately
reproduces all radio in the same
liquid tones.

A

TOWER'S scientific, lightest of all in weight,
offers higher resistance, with elimination of
distortion. Longer cord (full 5 ft.f, Every set
tested and approved by licensed radio oper-
ators. Every set covered with our money-
back guarantee.

Order today by post card and we will ship
immediately by Parcel Post C. 0. D.

Our  $200,000.00 company stands squarely
back of every headset.

Frank S.Tower

I

THE TOWER. MFG. (9.

98 °t* Brookline Ave., Boston, Mass.

¥

Scienlific [
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% SYNCHROPHASE

TRADE MARK

BROADCAST Receiver that marks

“It is only swhen the cold .
season comesthat weknow anOther long Step forward 1n
R e radio design and establishes a new set
—Confucius of standards in craftsmanship.
» Pkghe coning fofigeqson Whrite for literature

be not surpassed by thy
neighbor-setthe pacewith

ur Grebe Synchrophase.
e et A.H.GREBE & COMPANY, Inc.
CZVMA\ Van Wyck Bivd., Richmond Hill, N.Y.
Western Branch: 451 East 3rd St., Los Angeles, Cal.
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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-

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-

cerns, regarding the article on which
you desire information, would be quite
a task.

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 e,

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.

READERS’ SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

RN-10

Please advise the firms listed below that I would like to receive detailed information on their product as
advertised in the .........ccocoeeviei... issue of RADIO NEWS.

If Catalogue
of complete
line is want-
ed, check in
this column

NAME ADDRESS

(Street — City — State)

List here specific article on
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.

Your own name here ........cooooiiieeeeeenn.

AQAIESS oo

DIf you are dealer
check here.
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Book No. 3
e
RADID EREOUENCY

ARPLIFICATION

Many men fafl in bufld-
ing their Radio sets
because of some trivial
error that could easily
have been corrected bes
fore it was too late,
The E. I. Company has
compiled a book that
will help you avoid
all the common pit-
falls while building

yeur Radio sets -

PRICE 25¢

The man who wants to
build only those PRAC-
TICAL Radio Sets that
are guaranteed to give
good results when prop-
erly constructed wiill
need this hook. Gives
the principal successful
hookups of practical
Radio Construection.

PRICE 25¢

Question No. 1—What
is Radio? This is the
nature of the questions
that this book answers.
Then it answers ques-
tions on all the prinef-
pal parts of a Radio

Receiver. It isahandy -

book to keep in your
radio File.

PRICE 25¢

Distance lends enchant-
ment—and ils the Ra-
dic Freauency Amplifi-
cation that brings in
the distance on your

Radio Receiver. If you
contemplate adding any
Radio Frequency to your
set you will want this
book at your side

PRICE 25¢

Don’t struggle in the
davk, looking for sta-
tions—here is an inex-
pensive book that gives
y o u detailed instruc-
tions on just how teo
handle your Radio set.
You will be surprised
at the increased results
that can be obtained
through proper tuning.

PRICE 25¢

Book No. 6

The complete gset of E. I. Company Books
shown on this page make up a library that
covers practically every important detail of
Radio Receiving Sets, The low cost of the
eomplete set as compared with the amount of
valuable Information contained in it is the
Reason why many Radio Set builders have a
complete library at home that is constantly
referred to. Size of each book is 7% inches
by 5% inches, contains 52 pages and printed
srith 2 handsome two-color cover. You can
obtain these books separately or all together
from your Radio Dealer or by writing to us
direct enclosing the price of each book.

L
L T

Book of Infc

and Lo
with

Log Record, Etc.

contained in this book:

Vacuum Tube Table:
Radio Batteries:

day of the week.
you receive on your radio.
the Radio Set owner.

from us on receipt of 50c.

Postage

AN

Radio Broadcast Listeners §
oﬁ‘ﬁg‘m

One Radio Book
Everybody Needs

The Instant Reference book
giving essential Radio Informa-
tion, List of Broadcast Stations,

No Radio Book on the market today is just like this

new book of the E. I. Company. It is not only a com-

plete, practical book of those essential Radio facts

that everyone who owns a radio should know, but it is

also a handy log record for those who want to keep
a record of the stations they receive.

The book is enclosed in a handsome two-color cover,
bound in Loose-leaf fashion, so that new pages can be
inserted if necessary. It contains 80 pages, each one
containing information more valuable than the last.

The following is a brief summary of the information

Information for the Broadcast Listener:

Meter wave lengths:
Wireless code chart:
Station log Chart:

Complete List of Broadcast Stations of the United States,
giving Power, wave length, and Time of Operation each
Log Sheets for tabulating the dial settings of the stations

This book is the most valuable record ever prepared for

Copies can be obtained from your Radio Dealer or direct

Paid

E. I. Company

233 FULTON STREET
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Can you imagine a
better book for your
work bench? Gives dia-
grams, hookups, and de-
tails on Radio Hook-
ups galore. One of the
most complete hookup
books published. Au-
thentic, and up-to-date
in everyr respect.

PRICE 25¢

Everyone whif constructs
a radio set ghould
know, before he starts,’
the simple fundamentals
of the varfous parts
that go to make up the
set. The E. I. Com-
pany has set these forth
in a compact little book
that is valuable at all
times.

PRICE 25c¢

Book No. 8

The Vacuum Tube is a
marvelous piece of ap-
paratus. A short study
of it as given in this
book gives you the prin-
cipal on which every
Vacuum Tube Radio
Receiver operates.

PRICE 25¢

Eversbody knows the
famous Neutrodyne

hookup. One of thef -
finest Radio Receivers j§ NEUTH(,I WE
in use today. This 52- § R ABDUT |7

page E. 1. Company
book gives an explana-
tion of every detail of
the Neutrodyne and §
how it all works

PRICE 25¢

Anyone with this handy
book as a guide can re-
pair and keep in order
his own radio set. Cor-
ers every detail of the
modern radie sets and H
tells how to lecate. and
repair  any trouble.

PRICE 25¢

e Consrad Company
- Selling Agents

NEW YORK CITY
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3 eautiful
all 4Tube

Non-Oscillating Receiver

to tune that the novice will handle it like an expert.

doesn’t. make good our claims,

Beautiful Solid Mahogany Cabinets

Just compare the beautiful outfit pictured above with the usual radio box and
hiorn! The speaker cabinet appears as part of the combination unit. Designed
by a master designer —fashioned of the finest solid mahogany, it will har-
monize with the furnishings of the finest homes. Yet through our different
way of merchandising, this exceptional cabinet value —plus the unequalled
mechanical qualities of the Marshall Set—plus easy terms— costs you actu-
ally less money than the ordinary sets sell for on a cash basis.

Complete Outfits If Desired

In buying from Marshall, you have the choice of a set complete with all
accessories, or the set alone. You have choice of dry cell or storage battery
outfits. Unless you already own the accessories, you can buy them from us
at less-than-market prices, with your set, on easy terms. Your outfit will
come all ready to set up and operate within a few minutes,~saving time and
trouble— and saving money, too.

MARSHALL RADIO PRODUCTS, INC.
1 Marshall Blvd. and 19th Street, Dept. 59-47, Chicago

o

Complete with all accessories

RITE TODAY for full particulars of this most exceptional offer. Marshall Sets embody the very latest improvements
known toradio. They are licensed under Pfanstiehl Patents Pending, and utilize the wonderfully efficient Pfanstiehl Non-

y Oscillating System. This discovery of Carl Pfanstiehl is the big sensation of the 1924-25 radioseason. It brings the first
real improvement over the Neutrodyne, Superhetrodyne, Regenerative, and Reflex circuits. It is positively non-regenerative.
It brings to radio a new degree of musical quality. Its selectivity will delight the experienced radio operator. Yet it is so easy

Easy Monthly Payments—2Weeks FreeTrial

This is the remarkable offer we are prepared to make you! Two weeks to prove that the outfit you select is everything we have said for it. If it

] ! back it comes, and your deposit will be cheerfully refunded. But if it fulfills all your expectations, you may pay for
it in easy monthly installments. You don't risk a cent when ordering from us. 1

radio buyers the country over are rushing to take advantage of such an offer? If YOU are interested, figure on getting your order in early, while
prompt shipment can be made. Everyone predicts a serious shortage of radio supplies this season. Send for full particulars today.

d
4

Solid
Mahogany
Cabinet
of unique and
artistic design

Sold with or
without the
Loud Speaker
Combination

00

DOWN

ou must be satisfied, or we don’t do business. Is it any wonder that

Send Coupon for Special Offer!

If you have any idea of buying a radio set this year, don’t let this
chance slip by. Our terms ang liberal guarantees have set a new
pace in the radio business. The low prices we will make you on
a 3,4, or 5 tube Marshal] set will surprise you. A letter, postcard,
or just coupon will do. But send it today.

We also have a most favorable offer for radiwo dealers. Write.

447

The Greatest Advance

et made in

Lo usennsnnsnsns e

Marshall Radio Products, Inc.
Marshall Bivd. and 19th St.. Dept. 59-47, Chicago
Please send me your special offer price, terms and full description of Marshall Radio

Outfits. Though I may change my mind on receiving your proposition, my prefer-
ence now is for a:

w3 Tube e 4 Tube ... 5 Tube (Please check)

Name

Address.._.

www americanradiohistorv com
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IT IS EASY TO BUILD YOUR OWN RADIO SET

OUR SPECIAL VARIOMETER
F410 Yariometer.
Each $2.
Accurate wood forms
thoroughly  seasoned.
a| Plenty of large sized
f wire insures highost
cfficlency. A high -
grade instrument that ~a 5
will give vou lasting service. 3/16 inch
¢ shart. Range 180 to 630 meters.

OUR SPECIAL VARIOCOUPLER
F418 Yarlacoupler.
Bacl, «spgwiis-s ..51.80
The most efficient type
o 0f coubler. Primary and
secondary wound on
balkelite tubes. Primary
tapped for flne tuning.
3/16 ineh shaft. Range

180 to 630 meters.
SUPER MOULDED VARIOMETER
F412 Each.....$2.48
Polished black
moulded rotor and
stator forms. Maxi-
mum inductance with
greatest efficlency and
minimum distributed
capacity. A highgrade
instrument that will
get the best results.
Wave lencth 180 to 600 meters.
SUPERIOR 180° VARIOCOUPLER
F521 ¥ach SI.
A wonderful
Produces
sults.

value,
excelient re-
Green silk wind-
ings on_black fibroid
tubes. Rigld mounting
support. Primary tapped
for tine tnning. 3 inch
shaft. Range 200 to 600
Meters.
Varlometer—same style. Each..§!.10

SUPERIOR VARIOMETER
....$3.68

F522

F525 Each ...
Forins mould:
balelite

Green

ings calculated

st efficlency. 14

inch shaft.  Neiseless
pigtail conneetions.
Produces superior re-
sults in _any type circnit 180 to 650 meters.

F527 Variocoupler. Same style, Primary
tapped for fine tuning. Each........$33.6
SUPERIOR VARIOCOUPLER
" F523 Each....... $3.35

Stator tube and rotor
P ball of moulded red
£/ brown bakelite. Large

size green silk windings
Insure highest efficiency.
3 inch shaft. Suherior
results in ecircuits for
180 to 630 meters. Tan-
ped primary for tinest
tunlng.  Noiseless contacts.

F526  Special type for single cireult Re-
generative Hook up. Each........... $3.

EXCEL MOULDED VARIOMETEB

F524 Each ...$3.95
A wonderful value at

our price. TPolished
black bakelite rotor
and stator  forms.

Large size green silk
wire fnsures greatest
efficlency. 3% inch
shaft, Noiseless pip-
tail connection. Split
stator winding.

PHUSIFORMER

Bich. peéaisaila. $6.85
A ne\\- device esbecially de.
signed for tuned radlo fre-
quency circuits. Consists of
primary and secondary in-
ductively coupled coils con-
nected with variable con-
denser, all  enclosed in
moulded case with binding posts and with
shaft of condenser. Size about
square, 2 in. Three such

dial on
4% in.
units occupy small sbace and can be used
to make up a very cfficient 5 tube set at
low_cost.

thick.

Over 50,000 Barawik Radio Sets Are
Operated All Over the World

All of these sets were built with Barawik Standard Radio Parts mostly by per.
sons without any previous radio experience.
sults the best factory made sets—many are even superior and at a cost only a frac-
tion of the cost of the factory made sets.

These home-made sets equal in re-

You can easily equal these results.

INDUCTANCE COILS (Honeye
Carefully made—finc looking
coils. Low resistance—high
self inductrnee. Very firm im-
pregnation. Mounted coils have ¥
standard p lug mountings,
Npeelfy when ordering whether
mounted or unmounted type is
wanted.

|Not | Not |
Tns | No. [Mtd| Mtd Trns Mtd | Mtd
25{F301($.28]$.75 200! F3 7| .66($1.20
35/F302| .30] .90 500|F311] 1.06! 1.57
50{F303| .32| .96 1000 F314] 1.64) 2.18
75/F304] .3711.02 || 1250(F315] 1.86] 2. gﬁ
1001F305| .52|1.07 || 1500/F316] 2.10] 2 50
INDUCTANCE cOIL MOUNTI GS
F340 3 Coi $2.
F341 2.35
Made of bolished blaek
bakelite. Mount on

front of panel.

Back of Panel Mounting

Mounts back of panel,
dials on front of panel.

\\'luxknobs

or
Takes 3 colls of any size.
F342 Each

COIL MOUNTING PLUGS

Moulded of genulne bakelite.
F3 Piug for mounting
‘‘Honeycomd”* cofl .........36¢
F345 Plug to fasten moumexl
coil stationary to panel.....
F346 Movable plug to fasten moun!ed coll
to panel so it can be rotated..... m— L]
F343 TFibre strip to hold colls for mount-
Two foot Diece 15¢

BAKELITE TUBING

ing.

==, Best grade genuine hakelite
= tubing. Pleces 3 inches long
only.
F985 Inside dia. 2% In. 29¢
F986 Inside dia. 3 in. ... ...38¢
F987 Inside dia. 3% in.
F988 Inside dia. 4 in.

MAGNET WIRE
Insulated copper wire. Best quality even
drawn wire, one plece to a sponol. Prices
quoted are for 8 oz. spools umless other-
wise stated. Note, our brices are prepaid.

Double|Enam-| wire| Sinale Double
Cotton| eled Size , Silk Silk
White Green Green
F990 | F992 F991 F993
3%¢ | 3le 18 54¢ 75¢
43¢ | 35¢ 20 60c 82¢
49¢ | 39¢c 22 70¢ 95¢
57¢ | 45¢ 24 85¢ $1.05
70¢ | 50¢ 26 95¢ 1.30
95¢ | 55¢ 28 $I.15 1.60
$1.15 | 60c 30 40z. .80 |4do0z. .10
1.4 G5¢ 32 4o02. .95 |4d0z2. 130
85¢ 36 4o2. 1.95 |40z. 2.50

F548 Each .. =

For the set bt 5

better coils in less time. saves )

its cost in short time. Clamps

to table or bench. Has three

adjustable fingers to  hold

tubes up to 4 inches diametcr.

Spring In handle prevents un-

winding of coil when tension is rcleased.

ENCLOSED DETECTOR

One of the finest crystal
detectors on the market,
subersensitive Zalena crys
tal enclosed In heavy glass
shield. Quiels, positiva
adjustment.  Brass parts
polished nickel finish.

F730 Tach...... .....88¢

coIL Wlle)ER =
s 18

SWITCH LEVERS
Yery neat polished black com-
vosition knob. Expbosed metal
parts polished nickel finish,
Tritted with panel bushing and &
two set nuts. A high grade %

switch.
134” Radius. Each [4e

F381

INDUCTANCE SWITCH
5'285 Price including knob and
al

Mounts switeh points and con-

tact lever behind Dbanel. Qnly

. one hole necded to mount. 12

ﬁ% switeh points, any number of
e whieh_may be used.

SPIDER WEB COILS
F290— 25 turn 39c F292—50 turn 47¢
F291— 35 turn 42c F293—75 turn 54c
F294—100 turn. Each...
A new popular type of 1
est efficiency. Lowest distributed eapacity
and lowest high frequency resistance. Firm

green :ilk windings with filhre mounting
strips.

F299 Torm for Winding spider web
CollS | oo mncmwban ppetion t IRdwEBIwe 9F

Easy fine adjustment. Crys-
tal mounted in cup. Moulded
base and knob. Brass parts

" GALENA DETECTOR

dolished nickel finish. An un-

cqualed value.

£732  Enich . aies s nigisbbinsss . 47 59¢
DETECTOR cRYSTALS

F736 Galena, Arlington tested, piece 19¢

F738 Silicon, Arlington (este(l, picce 19¢

F735 Tested. Galena. Mounted, piece 9¢

F737 Tested, Silicon, per piece. 9c

F739 Genuine million point erystal. En, 29¢

F733 Meteorite crystal. Bach....... s4 12

F734 Silver Clay crystal.  Each.

F746 Dutec Crystal. Each.........

STANDARD BRAND FIXED CRYSTAL

DETECTORS

The latest developments in Crystal Delee-

tars. Give better results and more reliahle
than old style. Used in Reflex circuits
F742 Grewol Detector. Each........ $1.48
F743 R Metal Detector. Each. 1.39
F744 B Metal Crystal. Each .45
F747 RW Detector ...... .
F749 Brownlie Detector

F750 DBrownlie Renewnl

PANEL MOUNTING VARIABLE
CONDENSERS

These ave espceially high
Rrade condensers and we
guarantee them to Dhe me-
chanically and electrically
perfect. Fine Dolished end
plates  of heavy Dbakelite.
Shafts %4 inch diameter.
hea\y aluminum alloy plates per-

Sturdy,
fectly spaced to insure smooth, even relluble

c’chity Our low mlces save you money.
F8l 3 plate ... ee...08c
F816 5 plate .97¢
F814 11 plate .0()02 mrd. 1.13
F817 17 plate .00035 mfd. 1.20
F813 21 plate .0005 mfd. . 1.27
F812 43 plute .00l mfd. ........... 1.40

VERNIER VARIABLE CONDENSERS
Including Dial and Knobs.
These condensers are of ihe
very best make and are not
to be compared with many
inferior, cheap condensers
offered. We guarantee them
to please you oOr your money
back. One separately con-
trolled vernier plate which
permits of the best tuning.
F825 14 plate .n00253 wfd.
F824 22 plate .0005 mfd.
F826 44 plate .00l mfd.

LOW LOSS VARIABLE CONDENSERS
The latest type condensers.
Reduce current losses in-
creasing efleiency of set.
Heavy aluminum plates.
Vernier type has single
vernier Dnlate controlled
by lever. 14 inch shaft.
3 inch dial required rfor
vernier type

Vernier Type (No dial lncluded)
F833 11 plate, .00025 mfd. .........
F834 23 plate, .0005 mfd. .
F835 43 plate, .001 mfd. 3

Plain Type (No dial included}
F836 11 plate, .00025 mfd. .$
F837 23 plate, .0005 mfd.
F838 43 plate, .001 mfd.

ENCLOSED VARIABLE CONDENSERS

One of the best made con-
densers.  1tlgid, accurately
spaced  aluminum plates.
Formica ends. Engraved
seafe.  Knob and pointer,
F806 42 plate .001

MAd:  sme o bsibs v
F808 21 plate .0005 Mfd........... 2.45
COTO VARIABLE CONDENSERS
F784 00025 mf $3.
F785 0003 mfd o
F786 001 mfd. ..... 4.98

An unusually high grade

condenser.  Copper plates,
soldered connections,  Low
loss type.  Frietion type
vernier controlled by sep-
Complete with dial.

REMLER VARIABLE CONDENSERS
F820 .00035 mfd. Ea. $4.25
F821 .0005 mnfd. Ea. 4.25
A new type of condenser.
Each set of plates monnted
on sepavate shalts which
are geared to dial shaft.
Plates fold into each aqther
complete revolution of dial varles. capacity
from almost abselute zero to maximum
rated. No other condenser has such 2
range and this feature especially adapts 1t
to superheterodyne and other sensitive cir-
cuits. Complete with dial.

ACME LOWEST LOSS CONDENSERS

F8IG Dok swerammannn $5.10
Designed by Acme engineers
for long service and efficient
operation. -Losses reduced to
a minimum. Rotor plates sup-
ported on cast aluminum shuft,
Enclosed in dustproof celluloid
case. Friction vernier with knob. 2{ Inch
shaft. Requires 3 inch dial. One size only..
Maximum _eapactty .0005 mfd.

ONE HOLE MOUNT
F832 Each......,....5.20
Only a shaft hole need be
drilled in panel for mount-
ing variable condensers when
using this  device. Saves
drilling and permits easy sccure adjustment
in any position.

arate knoh,

FRESHMAN CRYSTAL DETECTOR

F760 Each....... PR I [}

A double adinstable crystal de-
tector especially suitable for re-
flex and other sets requiring =a
high grade detector. Tor front

or back of panel mounting.

DUBILIER MICADON TYPE Gﬂl

F510 .00
F501 .006.

DUBILIER MICADON 601G

~ F Same style condenscr as
‘4] above with mounting far

J tubular grid leak. No grid

leak included.

F581 .00025 mfd. La. 36¢c

F582 0005 mfd. Ea...3Ge

DUBILIER MICADON 601T
Cousists ‘of a Type $01 condenser with
bracisets desikned to fit over terminals on
audio frequency transformers, binding nosts,

ete.

F583 .001 mfd.
F584 002 mfd. ..
F585 .0023 infd.

3lc
F516

F517

F529

FRESHMAN VARIABLE GRID LEAKS

F177 Freshman back
of hanel style..... 5%¢
F178 Freshman back
of panel style with
.00025 Condenser 79c¢

L0086,
. .60c

F171 Freshman base
mounting type iwith
.00025 Condenser . ........... s 71 790
C R L VARIABLE GRID LEAK
Fi73 Without condenser but
arvanged to take any standard
grid condenser . $1.03 I
FI75 With 0002

A lugh grade article. Turning
knob varles resistance from % to § meg-
chms. !

BRADLEYLEAK
F168 Without condenser Resistance %
to 10 megohms .. $1.74
FI169  With _00035 " condenser. .. ....

TUBULAR GRID LEAKS

Cut shows leak monnt-
ed. Leaks and mount-
ings quoted separ-

ately. -
F849 Grid leaks (ean
be used with Dubilier
60]G condensers)

Resistances—%, 1, l‘é, 2, 4,57 and 10
wanted.

megohms. Specify resnstan'e
Mountings. Bakelite Lase,

F840 Single mounting. Each........
F842 Double mounting. Each...
F844 Triple mounting. Each...

SUPERIOR RADIO JACKS

Finest grade jacks.
Improved desisn,
Best materials.
Phosphor bronze

springs. Silver con-

tact points. Nickel finish. DMount on
panels ¥4 to 3§ in,

F390 Open cireuit. Bach........ samas32C
F391 Closed circuit.

Two clrcuit. o
Single circult filament control. .

F394 Two circuit fllainent controt....59¢
STANDARD JACKS

F387 Open circuit jack. Each........ 22¢c

F388 Two circult jack., Bach. .28¢

8 .
Well made, durable, smooth \\ml\ing, nick-
el finished frame. Well Insulated.

NEW STYLE JACKS
F379 Single ecircuit .........
F380 Double circuit .........
Occupy less space than ordmarv
jacks. Binding posts muke sclder-
ing unnecessary. Well made, dur-
able smooth working. Well insu-
lated.

s
B
JACK SWITCHES

Compuet and dur-

able radio switches.
Mount on ponel
5 same as jacks. Fur-
nished eomplete
with On

knob
pointer.
F280 Two springs. Usually used as “*A”
battery switeh. Each 57¢
F281 Three springs.

and Off name plate, and

For switehing Tlom

long to short wave, froin one bhattery to
another;, ete. Bath,sociseasiseissvw. .- §5¢
RAD1O SWITCH
F287 Bacht seiwbsbd . portye 25¢
Cuts current on and off in
stantly by a push or pull.
Very neat. Well made. Durable. Saves

tubes and hatteries.

SUPERICR RADIO SWITCH

F283 Esch .............
A switeh fully equal to 'my
on the market at a Drice
about half what is usually ask-
ed for a switch of an¥where

near equal quality.

THE BARAWIK CO

House. Beware of

Chicago’s Original Radio Supaly

tmitators

www americanradiohistorv com
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TH BARAWIK STANDARD RADIO GOODS

VACUUM TUBES
Standard Lirands—Cunningham,
Radiotron. Every one guaranteed
new and perfect. We will ship
brand in stock unless you spe-
¥ cify otherwise.

F 105 Detector UV200, C300.
Bach ....cvvvecncianas 3
F112 Amplifier, UV201A.
C301A. Each ...........
F118 5-Watt Transmitte
F107 WDI11, C1l. Each
F101 WD12, C12. Euach
F102 UV99, C299. Each.
ADAPTERS

To use dry cell tubes in standard
base sockets simply insert one ef
these adabters in the socket.

FI04 For UV199 or C239

FIOB For WD11 o €11 tubes 43:
VERNIER DIAL ADJUSTER

F941 Each

Easily installed at edge

nier adjustment of con-
denger or inductance. A
Polished black Lnob.

great vilue.

SOCKET

cil
F136 Each
Genuine moulded brown baie-
lite. Coutact springs make
firnl contact with tube. Ior
Cll or WDI11 tubes.
BAKELITE
F140 Standard base...
Fl141 UV199 base .
Moulded of genuine red
brown bakelite. Binding
pest connections. Strong
cantaets. Real values.

EXTRA STRONG SOCKET
F142 Each 38¢

Extra heary. Double 'reln-
forced contact springs. TFor
standard base tubes. A won-
derful_value.

PANEL MOUNT SOCKET
F143 Each 42c
The best socket value ob-

tainable anywhere. Lxtra
heavy, moulded, genuine
brown bakelite. Double ve-
inforced contact  sprinuss.
gZ777-3 \Vill mount on panel behind
rheostat.
METAL TUBE SOCKET

F134 Each
Nickel plated brass tul)e
set in best grade com-
position base. Plalnly
marked binding posts.
An excellent value.

STANDARD TUBE SOCKET

Each........
B'lhelne hase. Pollshed
nickeled tube. Highest

quality socket on the mar-
ket. Best insulation. Posi-
tive contact, Marked ter-

minals. For base or panel
maunting.
199 SOCKET pra—
FI45 Each ....... ..59¢ @D
Moulded of higl ating
material. Sponge rubber base

Drevents
Plainly

in
marked hinding post
connections. Neat and eombact.

ringing tube.

BINDING POSTS
?rass. polished nickel finish,

Washer and
32 in, screw extending 5 in.
F370 Large F Large
size — barrel size with hole
and knob ¥ for phone tip

% in. long. or wire.
Dozen ...70c Dozen ...80c
F372 Smalter F378 Smalil
size barrel and knob size with hole for
9-16” long. Dz. 50¢ phone tip or ire.
Dazen: scasmasion: 35¢
LETTERED BINDING POSTS
- g F375 Set of
elght ssnee - 39¢
Nickel plated
washers, Com.
position tans
lettered as

-l shown in fllustration. Ellminate
engraving, Improve appearance.
Sald_in sets of eizhit onlv.

COMPOSITION TOP

must suit you in every respect.

YOU SAVE MONEY WHEN YOU BUY FROM US

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

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
FAST SERVICE—TRY US AND BE CONVINCED

THIS GUARANTEE PRGTECTS YOU—Examine the goods we ship you.

the goods at once and we will refund the price you paid.

RADIO “BAKELITE” PANELS
We supply genuine Balkellte, Condensite,
Celeron or Formica, all of which have Drae-
tically identical properties. Machines well
without chipping. Won't warp. Waterproof.
Attractive natural polished black finish
which can be sanded and oiled.

They

FILAMENT CONTROL RHEOSTATS

FI132 6 ohm. Each....38¢

F129 20 chm. Each....40c

F131 30 ohm. Each....44c

FI35 6 ohm. Vernier 85c

Nest grade.  Will glve

real service. Durable and

= lasting. High heat vesist-

ing Dbase, diam. 2% in.

Tapexcd polished bhiack knob 134”7 dian.

Potentiometers.  Match above rheostats.
Same hizh grade cnn:nuctlon

FI51 200 ohm. Iach. .58¢

FI152 400 ohms. Faeh.

SUPERIOR RHEOSTATS

Fi47 6 ohm .........60c
F148 20 olim 4
F149 30 ohm

One of the finest rheostats

we have ever seen at a price
that makes it the best value obtainable
anywhere. Genuine bakelite base. Beanti-
fully shaped biack balkelite knob with white
arrow. Single hele mounting. A rheostat
you will be proud te have in your set.

FROST METAL FRAME RHEOSTAT

FI161 6 omn plain
F162 6 ohm verniel
F163 35 ohm blaln
F164 35 ahun vernfer.
Nickel plated
Bakelite knob.
mounting. Smooth action.
to atell above rheostats.
FI65 200 ohm
F166 400 ohu

hrass
Single hole
Potentiometers

AMSCO RHEOSTATS
A complete line of rheastats
and potentiometers of the
highest quality. Dases and g
knob ave genuine bakelite.
Flange and arrow on Lnob ¥
give same effect as a dial. g
Smooth action.

F225 6 ohm plain
£226 20 ohm plain .
F227 30 ohm plain..
F228 6 ohm vernler

F229 20 ohm vernier 9
Potentiomelers to Match Above Rheostats
F230 230 ohmy ........ ois Al éiaa51. 10
F231 400 ohm .......... e npisme 1230
HOWARD RHEOSTATS

A well known line of rheostats
and potentiometers that is giv-
ing very satisfactory service to
its users. Complete with knob
and pointer.

F211

6 ohm plain rheostat g
F£212 6 ohm vernier rheostat 1.25
F213 25 ohm plaln Theostat .. .85
F214 25 ohm vernier rheostat. 1.25
F215 40 ohm plain rheostat.... .85
F216 40 ohm vernier rheostat . 1.25
F217 200 ohm Petentiometer 1.25
F218 400 ohm_Potentiometer 1.6¢
£347 6 ohm Mlidzet rheostat . .85
F348 25 ohm Midget rheostat . .85
F349 40 ohm Midget rheostat .. .85
Single Hole Mounting Type with ‘Bial
F250 6 ohmn plain rheostat ....... $ .95
F351 6 ol vernier vheostat . .95
F352 25 ohm plain rheestat .. .95
F£353 25 ohm vernier vheastat . .95
F354 40 ohm plain rheostat . .85
F355 40 ahm vernier rheostat. .95
£356 200 ohm I'Otentioineter 1.30
F357 400 chin Volentinmeter . . 1.69

BRADLEYSTAT and BRADLEYOMETER

F208 Bradlevstnt. Each ..51.74

Lutest stvle. Can be used with
all types of tubes.

F209 DBradleyometer 200 ohm.

.................. §1.89

reter 400 ohm.

§2.89

ACME POT.RHEO.

A yheostat and Dotentiometer
combined in one unit. Does
the work of two separate instru-
ments. 300 ohm patentlometer.
F237 with 6 chm rheostat ..52.6¢

If you are not satisfled with your purchase return Panel | % thick |3/16"thiclc) _ % “thick
Islze léln'P Art. ﬁrc.
ouR SPECIAL AUDIe FREQUENCY | 57 | Faer sl e s | Faro 51
i S,EQSNSF”RMERS 6x10% | F451 86| FA61 1.i0{ F47t .60
F550 5 to 1 ratio. . 2.45 _:v{'"’IN‘ - Tx14 F458 1.38} F468 1.73| F478 2.35
Tal qiality (6! fone ,and 2 '«--v: 7x18 F453 1.78, F463 2.27 | F473 3.15
quality one an & Tx21 F457 2.05| F467 2.65( F477 4.10
volume of sound, the [ESSSS 7x24 F459 2.42] F469 2.97 .
t)lulr;gs[ a transformer ili — 7X26 ) F462 3.25
u or we Euaraitee el %
to equal or surpass _any ?51%4 { F:%g gg‘;’ ';:;g 3.15
other transformer. —INeat 13x21 F466 4.25| F. 3%
in appearance. Carefully made. Fully \ -25) F476_5.70

connections.

mounted with plainly marked binding post

RUBBER COMPOUND PANELS

Wonderful vesults on one, two | Made of a special eomnound having a rub-

or three steps without distortion or howl- | ber base. Xuual in appearance i

ing. A quality item in every respect. essential _points to any other“cc}a:sl nolf1

OTHER STANDARD BRANDS AUDIO | Panels. Fine smooth polished finish. Can
FREQUENCY TRANSFORMERS be drilled or cut without chipping. Guar-

Fresh, Clean Stock in Original (,nnlulnels anteed not to wurp and to he a perfect

F587 Thordarson Ratio 3% to 1 ....$3.30 | insulator for radlo use. Smooth, clean

Fggg T{mldmson Ratlo 6 to 1. "."370 | edges. Thickness 3/16. inch.

F Thordarson Ratio 2 to 1 3.95

F531 1 American 10 to 1 shielded 3.80 BIack Size MaRogamy

;ggg A{l Amerlcan 5 to 1 shielded 3.80 | Art. No. | Price | taches| Art.No. | Price

All Awmerican 3 to 1 shiclded 3.60

F534 All American Push Pull, Each 5.10 ;gg; y Z;g ;::g ’F::gi sl'gg

F531 Modern 10 to 1. Each. .. 4.50 F483 1.00 | 7x14 F495 1.20

F592 Modern Push Pull. Pai 9.90 F484 1.25 | 7x18 F496 1,50

Fggg g:ggg{ Q‘n 226. ggg F485 1.40 | 7x21t F487 1.65

Fo12 Rudie Co 70 F486 1.70 7x24 F498 1.95

F595 Amertran 3 1. Tach 6.30 COMPOSITION DIALS

F596  Amertran 5 to 1. Bach.....oo 6.30 Handsome dlals moulded

TRICOIL RADIO FREQUENCY AMPLI-
FYING TRANSFORMER

in one piece of polished
black compesition. 2 inch
size has 270° scale marke

F560 For 201A or 301A ed 0 to 100 finely en-
SRODES| .| v s 50K 4 1.58 graved in contrasting
F561 For 199 or 11 or 12 \vlme enamel. 3 and 3%
IRULVES)| [ o Gk et St inch size tave 180° scale
’{Ilis transtormer wiil pro- marked 0 to 100.
duce wonderful results in any
tyDe of regular or retlex ra- shaty| _Mahogany
dio frequency cireuit. Pter{ect for onei two | No. Price |Diam.| Size| No. Price
or three stares. Compact, convenient form. | Toor T Foo6
easily nml_nmenl. ange 173 to 60 meters, Eg"z;:?x :g: g:f :;l:g Eé;g;; igz
22 3 c
- ?UBILIER RURATRAN Fu24 22¢ 3" t/4 | F929 26c
37562 Each...... $3.48 | Fg25 | 27¢ 47 1 174 | F930 | 32¢
@\ Ligh grade, adio
Y trequency  “transtormer that GENUINE BAKELITE DIALS
will give excellent vesults. | F931 2 in. Diam. for 3-16 in. shaft.

Range 220 to 630 meters.

grade

ACME TRANSFORMERS

F553° A. F. Transformers

Each . $3.95 =
Acme transformers are well F934 3 in. Diam. for 14 in. shaft
known to every radio fan. Each ..cvvuiiiineinneeianns

They are made of the best £935 4 in. Diam for % I shaft, I]n “48¢

meterials
give excellent service.

and will Moulded in one piece of genulne bakelito

in polished black finish. Iinely engraved

F
F366 Sing

Handy and
aking
other Dbarts
firmly in st
removed.

F563 R2 TN scale in contrasting white enamel. Sure

Stn;,?e Ea. §3"§§ grip knob that fits the fingers. Higher

F566. RS Second | grade dials for xood sets. Match pertectly,

Stage. Ea. 3.95 GANG SOCKET

F367 Ri Third | Fr44 Bach «.oocovovooioiionnonn .$1.39

Stage. ¥a.  3.95| Same construction as F143 socket but takes
FAHNESTOCK CONNECTons three standard base tubes. For base or

F367 Double.

panel mounting.

UNIVERNIER CONTROL DIAL
F918 Tor 3/18 in. shaft., silver

dial, hlack knob ,.... .Sl
shaft,

F919 Tor %% In.
dial, black kncb
F916 Gold dial, ina Linob
for % in. shait. Each.....§1.29
Replaces ordinary knob or dial.
Gives Derfect vernier contrel on condenser,
variometer, variocoupler, tickler, ete. Posi-
tive easy action. Looks fine. Easily in-

silver

Dozen .St
Dozen
convenient for
connections on binding Posts or
of instruments. Wires leld
oring grip but may be instantly

le.

FAHNESTOCK ANTENNA CONNECTOR | stalled.  Esnecially desirable 1n tuning
£368 Autenna Conmnector. neutradyne sets.

Eaeh .. 8e _# BEZELS

Requlres no sol x ies Finest quality. Fit any

connection in 1 few secands. . thickness panel.

TINNED COPPER “BUS BAR" WIRE Nickel % in diam.

Rize 14 tinned copper wire.

Por wiring

sets.  Mest size for neat job and easy
sFoglg;rinI% 1. T feet f 12 ]
ound. Ten feet for............ ) 2 S0
F958 Soquare. Ten feet for............ tac iy‘i:x“- ]?‘lq“l
SPAGHETTI 1% in. Diam., Ed

Tor covering conmeeting wires in sets. | F810 Gold % in. Diam. Each
For size 12 and 14 wires. F9Il Geold 1 in, Diam. Each
F955 I‘:nest (ulnlll\ts(‘] lln.\gded :éml satur- | F912 Gold 1% in. Diam. Each.
ated with best haked lustrous transparent
inmulating varnish, 3 feet for .........14¢ Fe37 P PANEL ENGRAVINGS 19¢
£956 Uest quality brald and coveved with € SEU. gewiy: mmapa s omw - ra R AYY

black insnlating campound.

A comnlete set of transters in neat white

3 feet for..9c dials,

marking counections.

lettering  for

THE BARAWIK CO.|

ply House.

Beware of Imitators.

BINDING POSTS | | F238 with 30 ohm theostat. - 2.69 BRASS ROD ete. Easily applled in a few scconds. Look
F374 Dazen 45c.  Hundred $3.00 Supplied only in 8 inch lengths. like real machine engravings, contrasts
Comnosltinn top, nickel plated bedy. AMPERITES F961 Threaded 6/02, per 8 in. length 6¢ | neatly on black or mahozany panels. Plenty
/52 serew with washer, ¢ | Gliminates FF%%%’; Thl‘““g‘}lgl" , per ~°§ in. lle“g(tlll %0 of titles for the largest set. .
] Selid in., per § in. length 6c
SWITCH CONTACT POINTS rheostats on F967 Sniid 14 in., per 8 in. length.... 9¢ BASE BOARDS FOR CABINETS
trass polished nickel finish. Have 54 | amplifier tubes Fasten to battom of panel and fit inside
in. long size 6/32 screws and two nuts. | where  adjust- COPPER FoIL cabinets. About 3 ineh thick, 6% inches
F363 Dozen ....10c Hundred 75¢c | ment is noi FOE8 Per hiece ..............so.e:e 25¢ | iide,
honsand $6.75 critieal. Automatieally Thin copper foil for shielding panels. —
T - adjust resistance ac- 6 inches whde, 2 feet long, .005 in. thiek. Art. (Lengath ) Price | Art. jLength g Price
Solder Lugs to Fit Contact Points N
Also for connecting wires to bind- cording to flow of current keeping tubes at SUPERIOR VERNlER ADJUSTER No. | Inches{ Each ] No. _Inches [ Each
A e p{-o:)er p(;‘m'. for t{minmum efficiency. Com- | F942 Each............. 6c Fass| oV | 25¢ |F439 | 1772 33¢c
2 plete with mounting \
Fa6 Doren ...8 Hundred....30c | 50 “For UVIOIA or 301A tubes....95% | nier copiaved 10 white Faso| o | e RGO O 1 5%
SWITCH LEVER STOP F222 For UV200 or C300 tubes -95¢ | Spring  adiustment. Need Fa3? | 11v. 29¢ | F442 | 25V 39¢
Brass poli@hed nickel _finish. F223 For TV199 or C298 tuhes. 3 not be disassembled  for Fa38 I3'/: 3te ! Faa3 | 350 506
£386 Dozen ...i8¢ Hundred....$51.05 | F224 For WDI11 or C11 tubes .......95¢ | mounting. Easily installed.
Chicago's Original Radio Sup-

102 South Canal St., Chicago, 11l
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BUILD YOUR SET BETTER-AT LOWER COST

CABINETS

Fine looking cab-
inets solidly built,
Elegant h a n d
rubbed dark ma-
hogany finish. You
will be proud of
Your set mounted in
one of these cabinets.
rabbeted to take panels.
cluded.

Front

Hinged tops.
Panels not in-
Inside depth 7 inches except 9x1i,
12x14, 12x21 which are 10 inches deep.

Panel | Art.] Price || Panel | Art.] Price
Salze No. | Each |l Size | No. | FEach
B8x7"” F420 §1.95[| 7x217|F425| $3.25
8x10% " |F422 2.45[] 7x21”7{F429| 3.60
7x10”  |F42( 2.60|] 7x26”|F431(| 3.95
7x12” [F424 2.85|| 9x14”IF428[ 3,55
7x14”  |F423 2.95]|12x14”| F430{ 4.00
7x18” |F426] .3.05/[12x21”|F432]  5.05
DE LUXE CABINET

=

=
The finest quality cabinet, A piece of
furniture worthy of the best set. Made of
genuine solid wainut jn elegant hand
rubbed brown finish. Top has piano hinge
and 1id support. Feet at base add to strik-
ing appearance. Inside depth 9 jnches.

Panel | Art.| Price || Panel | Art.| Price
Size | No.. Each || 81z (No. | Fach
IxZ1 |F445| $7.75|| 7x26 |F447] $9.50
7x24 |F446| 8.25]] 7xi46 |F448| 11.75
RADIO TABLE
F901 Prepaid Dprice, each..........$8.25

Well made of hardwood in flne dark
mahogany finish. Extra strong. Top large
enough for any set. Shelf holds all bat-
teries and accessories. Drawer for tools
and tubes. Just the thing for the home
or for displaying sets in stores. Top is 16
by 30 inches. Height 28 inches.

COMBINED RADIO TABLE AND LOUD
PEAKER

F903 Prepatd
price, each $19.95

Holds set. bat-
teries and acces.
sorfes, A very
fine loud speaker
with erille open-
ing in front is
bujlt just under
the top. Speaker
h a s unusually
good tone_ and
volume, Titted
with Eenuine
I Baldwin unit,

Made of selected
wood with extra quality antique mahogany
finish. Top size 29 x 15 in. Height 29 fn.

CONSOLE RADIO CABINET
. F902 Prepaid

price, each $37.50

Neat appearance.
Elegant  finish.
Looks well among
finest furnishings.
Roomy compart-
ments hold any
set with batteries,
@l charger and all
accessories. Can
be entirely closed
and locked. Very
accessible. Strong
durable construe-

ion. Paneled
doors. Fine mahogany flnish. Takes Panel
7x33 in, or smaller. 37 in. wide. 14 in
deep, 42 in. high,

CABINET TYPE LOUD SPEAKER
FE0S Prepald e
price ea. $12.50
A flneloud-.
speaker with a
ful rich tone
and unusual
volume. Ampli-
fying chamber
and unit en-
closed in fine
mahogany fin. = - 3

ished cabinet with silk backed grille front.
Very convenient and better looking than
most other types of spenkers. A wonderful
value at our price,

Only high grade parts are
feet. Each one of these
different conditions,

will give most satisfactory results,
throughout. If dry cell tubes are to

Parts

Complete Sets of Parts for Popular Circuits

used in thesa sets and each part is guaranteed to he per-
circuits has been tried
( The detailed instructions and diagrams supplied with each
set make it easy for any cne without previous expericnce to build an outfit that

) be used specify type of tube in order and cor-
rect parts will be furnished without additional eost.

and successfully operated under many

supplied are for UV20(A or C301A tubes

PARTS FOR 5 TUBE HAZELTINE NEUTRODYNE CIRCUIT

F858 Complete set parts...... $33.50

All the parts needed to build this
circuit which is the leader of all eir-
cuits today. Tunes thru interference.
Easy to find stations once they have
been located. Brings in distant sta-
tions on the loud speaker in clear pure
tones with wonderful volume. Essen-
tial parts licensed under Hazeltine pa-

1—Kit containing 3 licensed neutroformers
and 2 licensed neutrodons.

1—7x21x3/16 Bakelite panel drilled to
mount parts,

1—Rasebonrd.

1—7x24 high grade eabinct.
4 fnch dials for neutroformers.

5—Bakelite sockets,

7—Marked binding posts.

tents. Only the higher grade parts
are used. The following items are
included.

2—Rheostats 1-6 ohm, 1-30 ohm.
1—.00025 grid condenser with leak.
2—.006 mica fixed condensers.
2—Audio frequency transformers.
2—DNest quality jacks.

1—"A’" battery switch,

30 ft. Tinned bus wire,

12 ft. Spaghetti tubing.
Instructions for wiring and

PARTS FOR 8 TUBE SUPER HETERODYNE CIRCUIT

Py + ¢ o+ ¢

——

F884 Complete set of Parts.........ccouuen.. feesesteenrinniaas 0ODEO00000000 $57

One of the newest circuits, Produces

.95
wonderful results when properly handled.

This set requires careful construction and tuning and we only recommend it to Persons

who have had some experience in bullding sets.

Deslgned to be used with loop.

Brings in distant stations thru any interference, with good volume and with unusually

clear pure undistorted tones. Drilled panel
The following parts are included.
1—7x36x3/16 Rakelite pan-
el drilled to mount parts.
1—RBaseboard.
J—Intermediate
transformers.
1—Filter coil.
1—Oscillator_cotl.
2—DBest grade vernier vari-
able  condensers  with

dials.
8—DRakelite sockets.

(requency

formers.
1—4 inch_dial

with leaks.

8§—30 ohm rheostats.

1—6 ohm rheostat,

1—400 ohm potentiometer.
2—S8ingle circuit jacks,
2—Double circuit jacks.
2—Audio (requency trans-

1—""A* Battery switch,
2—.00025 grid condensers Instructions for assembling.

and clear instructions insure best results.

5—.00025 mica condensers.
2—1 mfd. by pass con.
densers.

1—.005 mica condenser.
1—.002 mica condenser.
7—Marked binding posts.
40 ft. Tinned bus wire.

b 9 (t. Spaghetti tubing,
Screws, lugs, washers, ete.

PARTS FOR 5 TUBE PHUSIFORMER CIRCUIT

F852 Licensed Neutro-
dyne Kit ..... $14.95
Includes three licen-
sed Neutroformers, 2
neutrodons, panel lay-
out, template and
book of instruc-
tions for building
up neutrodyne set.
By adding other
parts a neutrodyne
set can Dbe built
at low cast,

FADA NEUTRODYNE PARTS
FB3S .. i, $21.00
A combination package of three neutro-
formers and two neutredons with instruc-
tion book.

FADA PARTS FOR § TUBE SET

F857 Complete
Contain all necessary parts including
drilled panel, careful fnstructions, sockets,
Ofals, condensers, transformers, bus bar
wire and fine mahogany finish cabinet.

SPIDER WEB COIL FOR
REINARTZ CIRCUIT
F296 Each ........... $L.10
A very unusual volue. Made
of green silk covered wire,
spiderweb wound, 21 taps go
arranged that crossing avoid. 3
ed. Mounting bracket permits various styles
of mounting. Directions included. b

COCKADAY PARTS
F208 Per set ....$1.65
" Complete set coils for
¢ Cockaday ecireuit. Prop-
i erly calculated and made
to give best results in
this new wonder circuit.
Amplex grid-denser for Cockaday
Improved 5 tube cireuit.... ..$1.10
F277 48000 ohm genuine ”* Re:
sistances, Each..................... §1.05

ERLA REFLEX PARTS
Genuine Erla Parts

F579 No. 2 Reflex Transformer 3,95

Sl F597 6 to 1 Audio

H Transformer ..,$3.95 1
F598 3% to 1 Audio Trans-
former ................ $3.95

F740 Erla Crystal

= |
Detector ........ 89¢ olis|

PARTS FOR SUPER HETERODYNE

F880 Complete set of parts $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. The following parts
are {included:

1—.00025
with lea

1—7x26x3/16 Bakelite panel
drilled to mount parts
1—RBaseboard
3—Phusiformers with dials
5—MHNakelite sockets
2—Rheostats, 1—§
1—30 ohm

ohm,

1—.006 mica condenser
1—.001 mica condenser
1—3 spring jack

1—Single circuit jack

kgdd condenser 2—Audio frequency trans-

formers
1—"A’" Rattery switch
7—Marked binding posts
30 ft. Tined bus wire
12 t. Spaghetti tubing
Instructions for assembling

handle, The three tube provides loud speaker
Parts listed below for a one set and in addi
Yheostats and has a 7x21 panel.
1—Green sflk spider web
Reinartz coll
1—7x18x3/16 Bakelite panel
drilled to mount parts
1—Raseboard
1—11 plate vernier conden-
set with dial

1—3% inch dial

6—Switch stops
1—DRakelite socl

tr distant stattons.
cost yet produces fine results,

3—8witch levers
24—Switch contact points

1—6 ohm rheostat

PARTS FOR REINARTZ CIRCUIT
F862 Complete set of parts for one tube

[ T, $10.75

F863
B8l Liiiiiiiieiiieeiiieinineaennan,t 17.95
of the best circuits for bringing in
Can be built at very low
Easy to
volime on distant stations. It eontains all
tion 2 sockets, 2 audio transforemrs and 2

One

The following parts are supplied for the one tube set,
1—23 plate plain condenser 1—Single circult jack

S5—Marked binding posts

1—,00025 grid eondenser
with leak

30 ft. Tinned bus wire

12 t. Spaghetti tubing

Instructions for 14

ket

ERLA REFLEX CIRCUITS

Complete parts, one tube set $19.75

Complete parts, 2 tube set...: 27.80

Complete parts, 3 tube set.... 34.90
These circuits have obened a new fleld in
radio. One tube does the work of three in
an ordinary get, two equal four, three equal
five Crystal detector improves quality of re-
Production preserving (he full mellow tones
of the original. Easily handled, will bring
in distance well. All parts are exactly as
specified in Erla efrcuits. Panels are drilled
for easy assembly. One tube set has ¢x7
Danel. two tube 7x14, three tube 7x18.

COCKADAY

<3
I

[ —
"‘_".'H.l.

i %)

B

F873 Comblete parts. one tube set..$10.25
F874 Complete parts, 3 tube set.... 18.75
A very selective set that will tune out even
near by stations. A (avorite circuit with
many builders. One tube set has 7x14 panel
3 tube Tx21. Panels are drilled for easy
assembly. Instructions furnished for as-
sembly,

IN addition to the cireuits described above
we can furnish complete parts at attractive
prices for Harkness, Acme Refiex and all
new circuits, Write for prices on any cir-
cuit in which you are interested.

F885 Raven Su-
per Heterodyne
Kit

tuned stage
transformer
coll and three
intermediate
frequency trans-
formers.  Cofl
forms and trans
- - former cases
moulded of genuine bakelite. Book on
Super Heterodyne construction ineluded.

REMLER SUPER-HETERODYNE KIT

FB87 Peor set .....cooeceevennenns $22.00
Set includes one oscillator coil, one tuner
stage t mer with d mountings
attached, three intermediate [requency
transforniers, and wiring diagram. These
parts in circuit recommended have been
built up inte some of the most satisfactory
sets.

BRANSTON SUPER-HETERODYNE KIT
FB89 Per set .........cevvvnnn.e. $29.50
Contains the special parts necessary for a
seven tube Suber-Heterodyne set, an oseil.
lator coubler, one tuned stage transformer,
three intermediate radio frequency trans-
formers and one antenna coupler. Panel
layout and fnstructions included.

PARTS FOR ULTRADYNE CIRCUIT

F892 Set of four transformers. One in-
put and three radio frequeney transform-

(8 0c0g0005a0000000003000009000060 2.00

F893 Antenna Coupling Coil. 1.90

F894 Oscillator Coil .............. 1.90
ULTRA AUDION colIlL

F207 Each .............. $.85

Spider web wound of green

silk covered wire. Four taps.

Produces wonderful results,

- Fibre strips and wooden rod
for mounting and directions included.

F865 Complete set of parts for Ultra

Audion one tube set using above coils $7.95

F866 Cowplete parts for 3 tube set $15.95

DIXIE SCREW ASSORTMENT Q
F351 100 pieces screws and |[28:
nuts  ....iiliiiieee.. 43c
Contains screws and nuts of gize

and style needed for asgsembling

any radio set,

THE BARAWIK CO.

Chicago’s Original
ply House. Beware of

Radio Sup-

Imitators
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STORAGE *“A”
A high grade bat-
tery. Guaranteed for
three Years.

BATTERY

at the end of that
time you are not
fully satisfled with the battery return it
and we wlll refund the purchase price. Note
that our hrices are prepald. Transportation
cost considered these are the lowest prices
obtainable. We deliver this high quality
battery to ¥ou for less than the cost of in-
ferfor hatterles.
F194 6 volt, 60 amp. size. Each...$9.90
FI96 ¢ volt, 100 amp. size. Each...i3.25
BATTERY CHARGER
Connect charger to
110 volt 80 cycle
light socket and
your battery
charges automa-
tically over night
at a cost of
only a few
cents, Cord
and clins for
_on n ections
inctuded .
F201 For 6 volt battery. §$12
F203 For 12 volt battery.
Noiseless Rectifier Builb
Tungar or Rectigon.
F255 2 ampere size
F256 5 ampere size ..

HYDROMETER
F190 Each

48¢
Helps keep batiery In better shape by
showing cxact _condltlon.

BATTERY CLIPS
F198 Two for Be
CHp onto storage battery
terminals, lead coated. Make
Dositive non-corrosive contact at all times.

“A” BATTERY CORDS
" FI91 Per pair
T wo heavy insulated
stranded copDer wires 5
feet long.
on one end and binding
nost terminal on other end.
Eliminate shorting of a
battery. Provide positive connections.

=0 CONNECTING CORD SET

2

Consists of 5 connecting cords with brnid
over all. Each cord has distinctive colored
covering. Terminals for connections. Makes
connecting of both A and B batteries to
set easy with no mistakes in polarity or
voltage. Long enough to reach from table
to floor or for use in any type cabinet. Does
away with unsightly wires.

PLATE CIRCUIT “B” BATTERIES
Reduced prices. A
teading standard brand ot
advertised to seil at
much higher prices.

No better battery

made. Longest ser\'lce. [
F180 Small size 2 by

2% by 3% inches """,é volts. Each ....
Ten for . ...58.60
Fi84 Large size. 5 taps

inches. 22% volts. Each

Ten for

F188 Large size.
inches 45 velts.
Ten for

VERTICAL “B' BATTERIES
Fi8t 2215 volt. New upright
size 3x2%x5% in. Takes less
space in set, $1.50
FI83 45 volt upright size 3x7x
8 in. Each $2.90. Ten for $27.9G
F185 New Jumbo size 45 volts.
Height 7% in. Length 8% in.
Width 4% in. Especially de.

signed for lwge sets. Gives about twice
the service of above battery.
Each 4.45. Ten for
“c*” BATTE
F186 415 volt C Battery size 4!1%:'! in.
§.42.  Ten for 3.95

B

0 taps.
Each

STORAGE “B”
12 cells, 24 volts.
$4.18

BATTERIES

F202

Each

More economical

dry cell ‘B’ batteries fiag

on sets using 3 or more M

tubes. Can be recharged

when run down. Capa-

city 2500 milliamperes. A high grade hat-

tery. Glass jars with rubber caps. Strong

moulded tray. Shipped dvy so as to be

mailable. No Electrolyte included, It

electrolyte not obtainable locally order below.

F204 Electrolyte for ahove (not mait-
4

“B"” BATTERY CHARGER
F205 Each 8.95
Recharges 21 or 48 valt
B batteries from 110 volt
60 cycle light socket ra-
pidly and_at practically
no cost. Keeps hatteries

in good concition.

1

Battery elip |

l

apparatus that will give superior results.
are lowest.

We Pay Transportation Charges In U. S. East of the Rockies

PRESERVE THESE PAGES—0ORDER FROM THEM AND SAVE MONEY
FAST SERVICE—TRY US AND BE CONVINC
THE PRICES QUOTED DELIVER THE GODDS TO YOUR DOOR
OUR GUARANTEE PROTECTS YOU—We handle only the best goods. carefully
tested and checked by expert radio engineers.

Our goods equal or surpass the claims we make for them.
attempt to deceive or mislead. Our reputation for fair dealing is our most valued asset

You are assured of getting guaranteed
And while our goods are best, our prices
We do not

or Bank Draft for Total of Order.
ticns are followed.

HOW TO ORDER-—Write your Order plainly, state Article Number, Description
and Price of items wanted. Send Postoffice or Express Money Order, Certified Check
Prompt Shipment is assured when these direc-

F770 Per Set. 2000 chi

BARAWIK QUALITY HEAOSETS
ms

$2.60
These headsets have proven on rigid tests to be one of the

an_unusual volume.
finish with polished black ear pieces.
covered head band.

| very best on the market. The tone quality is excellent with
The receiver cases are fine pollshed
Comfortable fabric
Supplied with 5-foot cord. Thesc sets

were designed to sell for much higher prices than we ask, -

and at our Drice are a wonderful bargain.
that you will be pleased with them.

We guarantee

DARD BRAND HEADSETS

STAN
Little Tatiler Head S
Baldwin Type C .
Baldwin Junjor Headsets
Frost, 2000 ohm
Frost, 3000 ohm
Murdock 58, 2000 ohm ..
Murdack 56, 2000 obm ...
Braudes Superlor, 2000 olim.
Brandes Navy, 3000 ohm

BATTERY METERS

FI89 Each............ §.89

Reads 0 to 50 volts. Accu-

rately tells you condition of

“B'* Battery. Convenient

watch size. Polistied nickel

case with wire lead. Tests

22% and 45 volt batteries.

F(93 Combination meter .30
5 . Test

CIT_and A" dry cells.
PHONE CUSHIONS
F774 Pair
Made of soft sponge rubber.
Lisht as a feather. Fit any
phones.  Exclude all noises
and make wearlng Dhones a
bleasure.

OUR SPEGIAL LOUD
SPEAKER

F613 Bach..........$6.75

Careful tests have Droven

this speaker to be equal

in quality of tone and vol-

ume to most speakers ad-

vertised at $25.00 or less.

That’s a strong statement if

you bear in mind the price we

ask but we are so sure that

this speaker will pleass vou

that you can try it for 10 days,

If you don’t like it at the end

- of that time, return it and get

your money back. Beutifully finished fiber

horn, bell diameter 10 inches. Height 21

in. Handsome heavy base prevents tipping.
Conneetlng cord included.

STANDARD BRAND LOUD SPEAKERS
| AND UNITS

Brandes Table Talker

Pathe Loudspeaker ..

Atlas Loudspeaker

Baldwin Loud Speaker o
RBaldwin Jnnlor Loudspeaker. ..
M M4 Loud ker....2

). ox R3 Loud k

M M1 Loud } 0
Musie Master Loudspenker o 27 00
Morrison _Adjustable Unn ... 4,43
Genuine Baldwin Type C unlt. 475
Atlas Unit. Each 0.75

LOUD SPEAKER UNITS WITH PHDNO-
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 Victor, So-
nora, Silvertone and other
phonographs having same size tone arm.
F602 Baldwin Loud Speaker Unit with
phionograph attachment. $8.80
F607 Western Electric Loud Speaker Unn
with phonograph attachment

PHONOGRAPH ADAPTERS

F771 Fits single unit to tone

arm. Each 39¢

F773 Fits any double headset

to tone arm. Each...65¢ L

Convert your phonograbh

into a loud spcaker. Take

off the reproducer and re-

place with adapter and

unlt or headset. Such a combination will

equal or surpass in tone and volume mauy |

high priced speakers.

SUPERIOR RADIO PLUGS

Both styles take
two sets of cord
tips, Polished
round barrels.
F397 With turned fiber barrel Highest
grade ohtainable. Each 44c
F393 _With black moulded comvosmon bar-
rel. Each 25¢

NEW_STYLE PLUG
) o1 39¢

F401

Cords are held ﬂrmly in

place but c¢8n be

tached instantly \mhout taking plug apart.

No screws 1o loosen. Bakelite body. Fits all

standard jacks. Best Plug made.

MULTIPLE PLUG

F402 Each it
Attach any number of head-
sets up to four. Cords attached

or detached iustantly without taking plug

apart.

EXTENSION CORDS =

F403 201t ....... $1.95

Place loud sbeaker wher.

ever desired without moving set. Consists

of high grade receiver cord of length spe-

cified with plug on one end and Jack on

other to take Dlug on loud speaker cord.

F404 30 foot cord only. No plug or Jack.

Baeh st.1g

—t RADIO SCREW DRIVER

F945 Kach 10¢
Nmall serewdrlver especially suitahle for
ralio work. Length 434 inches. Insulated
handle,

LONG BLADE SCREWDRIVER
F947 6 inchr ...20c¢ e
F948 8 inch ...25¢
F949 10 inch
Long narrow blade makes it easier to get
in difficult places. Wood handle. Lensth
given is over all.

LO NOSE PLIERS
NG Fo70 Each 83c

| filling. Easy to solder Jjoints in

AUTOMATIC BLOW TORCH
F543 Each.vvevvvenesn. SLIO

Burns denatured alcohol.
Automatically generates point-
flame in a few seconds,
Eagy to solder joints in hard
places. Lights with a match.
Burns 20 minutes on one fill-
ing. 5% inches high, % inch
diameter cylinder. Works fine
\\'ith Tinot llsted below.
SUPER BLOW TORCH
F544 Each.........39
Burns denatured alcohol. Blowing
on rubber tube Pproduces a hot
pointed flame. Lights with a
umatch. Burns 10 minutes on one

lard places 3 in, high. % in. cy-
linder. Produees fine joints with
Tinol.
HEXAGON NUT WRENCHES
F950 Set of 3...60c¢
Handiest tool made v
for tightening hexagon nuts. Fit nuts for

! 4/36, 6/32, nd 8/32 serews, the three most

popular radio sizes.

ANTENNA MAST FITTINGS
- F952 for % inch pipe v:;

set ... .$2.
Set includes adjustable base
to fit roof peak or flat sur-
{ate, center guy wire fasten-
ing ring and top cap with
pulley for rope to raise and
lower antenna. No pipe in-
cluded. Makes the installa-
tion of a first class antenna
simple and inexpensive.

STRANDED ANTENNA WIRE
Cabled of fine copber strands. Very flexible.
High tensile strensth. Rest for aerials.
F248 100 rt. cofl 48c F249 500 ft, coil §2.30

SOLID BARE COPPER WIRE
Solid bare copper wire for aerials. leads er
wlring instruments,

Solict Bare Conper Wire, Size 15.
F240 100 ft. coil 42c F242 500 ft. coil $2.05

S R?I':)T(IEN;"A lNiSULlATORS
hbe orcelain  in- ('
;:ulntor, 2% in, long. Ea. Ge C})P

dazen

F260 Size 1x3%. (,oumosmon

metal eyelets. Two for 17
F265 Ribbed porcelain insulator—5 inches

long. Each 15¢

Antenna wire is brought in
without drilling a hole, Place
on window sill and window can
be closed down tizht and lock-
ed as before. Well insulated.
Can be bent into any shape. Made of
copper_strih properly 1lnsulated.

pliers for radio
work. Made of
fine nhardened
steel. Length 57,

DIAGONAL IAW NIPPERS

F972 Each

For fine electrlcnl
work, made of hard-
ened steel. Cuts wire
clean in tight places.
length 5 inches.

RADIO SOLDER SET

F538 Com-

lete ...83e

andy for

soidering radio

connections or for

general small re-

patr Jobs. Con-

aists of soldering

copper with handle, sal ammoniae, solder-
ing salts. solder and sand paper.

RAD10 SOLDERING iRON

This guaranteed iron is exactly right for
radio work. A neat solld connection quickly
and easlly made. Operates on any lghting
current 100 to 120 volts. 6 ft. cord with
attaching plug. Length 13 inches.

Heavier irons for general repair work.
Waonderful values at our prices.

F541 Medium size
F542 Large size

TINOL F969 Per tuhe .. 19

A combined solder

O T——— and flux in handy

ﬁ_ ﬁ form. Put a little on

------ the connection, heat

with a match, torch

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

LEAD-IN INSULATORS
F270 I‘or 47 walls

r les 42¢
F27I Fol 9% walls,
or less 69¢c
The most practical
lead-in insulator for aerial wires. Small.
neat, effective, durable. Fits inch
hole. Securely locked by two adjustable nuts.
WALL MOUNTING INSULATOR
F262 Each
Dozen
Galvanized

mounting. Lead in
wire passes through center of porcelain in-
sulator and is kept away from possible
grounds. Easily installed.

PORCELAIN BASE SWITCHES

Fine white
lain bases.
contacts and
blades. Can be
used ag antenna
gwitches. e
F385 Single Pole Single Throw. Ea...20¢
F383 single Pole Double Throw. Ea.:32¢
F384 Double Pole Double Throw. Ea..50¢

OUTDOOR LIGHTNING ARRESTER

Protect your instruments
with this lightning ar-
rester. Weatherproof
Bakelite case. Underwrit.
ers approved.
JEWELL LIGHTNING ARRESTER

E98! Bach............ .85

A dependable protector, a]-

ways on gwrd Small and §%

compact. eatherproof por-

celain case, Easily fastened

and connected. Underwriters

approved.  Lists for $1.10.

SUFERIUR LIGHTNING ARRESTER
F982 Each

Poreelain block twith
brass binding posts. De-
pendable and effective.

THE BARAWIK CO.

Chicago’s Original
ply House.

Radio Sup-
Beware of imitators

www americanradiohistorv com



www.americanradiohistory.com

452

Radio News for October, 1924

CIC are the
who have put
on Formica

EARLY every well-known independent radio manufacturer is represented

in the list of Formica radio customers which we show below. These men
know what they are doing. Their preference for Formica is based only on
reasons of quality and service. They have tried everything. They know that
the reputation of their sets depends as much on its insulation as on any one
thing. Experience with hundreds and in some cases thousands of sets weekly
has shown them that Formica fills the bill.

Some of them use Formica panels, Formica winding tubes, Formica base panels
and Formica back panels. In all hook-ups incorporating radio frequency ampli-

fication, the tendency is distinctly to — use more Formica!
A. C. Electric Co. Dayton Fan & Motor Co.
Acme Apparatus Co. DeLancey, Felch & Co.
Ainsworth-Gates Co. Doron Bros. Elec. Co.
Air-Way Electric Appliance Co. Eagle Radio Co.
American Radio & Research Co. Echo Radio Co.
American Steel Package Co. Eclipse Manufacturers, Inc.
Andrea, Frank A. D. Electric Machine Corporation
Apex Radio Company Elliott, Howard W.
Bailey Engineering Co. Experimenters Information Service Co.
Benwood Co. Fargo Radio Service Co.
Bowman Co., A, W. M Fast Feed Drill Co.
Brandes, Inc. Federal Institute of Radio Telegraphy
Branston, Inc., Chas. A. Federal Telegraph Co.
Bremer-Thulley Co. Federal Telephone & Telegraph Co.
Bunnell, J. H. Ferbend Electric Co.
Cardwell Mfg. Co., Allen D. Fireside Radio Set Co.
Carter Radio Co. Franklin Engineering Laboratories Co.
Central Station Equipment Co. Freed Eisemann Co.
Chelsea Radio Co. Galvin Electric Co.
Chicago Radio Apparatus Co. Garod Corporation
Clapp Eastham Co. Gled Radio Co.
Cleartone Radio Co. Golden Luetz Co.
Cleveland Apparatus Co. Great Eastern Radio Corporation
Cleveland Products Co. Hall Radio Co.
Cleveland Radio Mfg. Co. Hallock 8& Watson
Connecticut Telephone 8& Elec. Co. Halliwell Electric Co.
Consolidated Radio Cali Book Co. Hartman Electric Co.
Coto-Coil Co. Heintz & Kohlmoos, Inc.
Crescent Radio Mfg. Co. Herzog Radio Corporation
Crosley Mfg. Co. Heslet Radio Corporation
Cutting 8& Washington Howard Radio Co.

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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Radio Manufacturers

their stamp of approval

Ingersool Radio Shops

Jones Radio Co.

Karbon Products Co.

Kellogg Switchboard & Supply Co.
Kennedy Co., Colin B.

Klaus Radio Co.

Koehler Machine Co.

Lynn Radio Co.

Luma Electric Co.
Magnovox Co.

Malone Lemmon Co.
Manhattan Electric Co.
Marco Meyer & Co.
Merchant Co., A. P.

Mercury Radio Products Co.
Midwest Radio Co.

Modern Electric Mfg. Co.
Moon Radio Corporation
Murad Radio Laboratories
Murdock Co., Wm. J.
National Transformer Mfg. Co.
Northwestern Radio Mfg. Co.
Ozarka Radio Co.

Pathe Phonograph & Radio Corporation
Phanstiehl Radio Co.

Pioneer Hardware Co.
Precision Machine Co.

Radio Apparatus Co.

Radio Corporation, R. T.
Radio Guild, The

Radio Electric Co.

ehes.

Radio Instrument Co.
Radio Reception Co.

Radio Service Co.

Radio Service Laboratories
Radio Service & Mfg. Co.
Radio Shop, Inc.

Rauland Mfg. Co.
Reynolds Radio Co.
Sargent, E. M. Co.

Seeley Radio Co.

Signal Electric Co.
Simplicity Mfg. Co.
Simplex Radio Co.

Sleeper Radio Corporation
Stern & Co.
Stromberg-Carlson Tel. Mfg. Co.
Telephone Maintenance Co.
Thompson Mfg. Co.

Trego Radio Co.

Trosco

Tuska, C. D.

Unique Radio Co.
Waveland Radio Co.

Wells Mfg. Co.

Western Coil & Electric Co.
Western Electric Co.
Western Radio Co.
Wholesale Radio Electric Co.
Wilcut, J. A. :
Wireless Mfg. Co.

Wireless Shop, The

Amateurs naturally feel that if Formica is best for these manufacturers to use
in some of the best sets built in America — it is best to use in their own sets.
Dealers know that Formica builds business for them —- and that Formica

service is the best in the business.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue, Cincinnati, Ohio
Sales Offices

50 Church St., New York, N. Y.

1210 Arch St., Philadelphia, Pa.

516 Caxton Bldg., Cleveland, Ohio

422 First Ave., Pittsburgh, Pa. 1026 Second Ave., S. Minneapolis, Minn. 9 S. Clinton St., Chicago, Iil.
1142 Granite Bldg., Rochester, N. Y. 585 Mission St., San Francisco, California 708 Title Bldg., Baltimore, Md.
419 Ohio Bidg., Toledo, Ohio Whitney Central Bldg., New Orleans, La. 47 King St., Toronto, Ontario

SHEETS

ORMICA

Made from An

Bakelite Resins

UBES _RODS
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Demanding This Famous Trade
Mark Is Like Having an Engineer

Buy Your Radio Parts

Built into each Cutler-Hammer radio de-
vice is the experience of more than a quarter
of a century in electrical control design. When
you ask for this trade mark that brings you
the best in engineering skill, you are doing
merely what electrical engineers in industry
have done for several decades.

To thousands of inexperienced radio en-
thusiasts, this trade mark has been the guide
to success in reception—for in demanding it
on the apparatus for their sets, they have ob-
tained, without knowing just what to look
for, the features and precision that radio en-
gineers recommend.

Radio News for October, 1924

The Name
CUTLER-HAMMER

Is Practically a Synonym
for Electrical Control

From the large control ling
apparatus of giant steel mill
machinery to the little 70-50
switch of which more than
three million are serving on
appliancé cords today, the
C-H trade mark is a guar-
antee of satisfaction. W her-
ever electrical control is
required, the name Cutler-
Hammer is in evidence.

The C-H
Seventy-Fifty
Switch

HCUTLER-

www americanradiohistorv com
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The Secret of Success in Radio

Lies in Precise Control

Rheostats may be built down to a size, a

price, or anyother restriction—but the Cutler-’

Hammer engineers recognized that quality
and precision were the outstanding require-
ments of apparatus for control of the very heart
of your radio set, the vacuum tube. Hence
C-H rheostats were conceived in metal, with
rea/ bearings to give true operation through-
out the entire life of the set. They give an even
change of resistance, through long, flexible
contact fingers that afford constant pressure.
You can demand them for the control of any
tube—and be swre of maximum receiving
pleasure.

Buy With Care—Build With Confidence

The C-H Variable Grid Leak, too, is a refinement
worth many times its cost. By accurately controlling the
discharge of the grid condenser, signals are given a clar-
ity and roundness of tone that adds a new enchantment
to every program.

Then the C-H potentiometer with the resistance unit
that does not wear and cannot be displaced, even under
continuous use, is ideal for-the most exacting require-
ments of radio construction. The C-H Radio Switch, of
which more than one-half million are in use today—the
switch with the real radio mechanism—affords conven-
ient and quiet control. The new orange-shell socket
whose low-loss design has attracted the attention of every
radio engineer; all of these will help you to build a bet-
ter set, and their cost is no higher despite their guaran-
teed quality. Demand the C-H trade mark and build
with confidence!

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufacturers of Electrical Supplies
MILWAUKEE, WISCONSIN

N
HAMMER

.

www americanradiohistorv com

Instruments of Guaranteed
Quality Assure Success
in Radio

The C-H Radio Rheostat

Furnished in 4 ohm, with or without
vernier, 30 ohm, and 125 ohm to provide
berfect contyol for any tube.

The C-H Variable Grid Leak

Mounted on the tube socket-panel con-
trolled. Adjustable for all grid con-
densers.

Ll
The C-H Radio Potentiometer

The potentiometer with the resistance
unit that does not wear and cannot be
displaced under use.

The C-H Radio Socket

The low-loss socket with the orange
shell. Perfect design —silvered contacts
—attractive appearance.

The C-H Radio Switch

The switch with the perfect mechanism
for providing easy control of the most
delicate circuit without introducing mi-
crophonic noises — one hole mounting.
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Are You Within the Headlight’s Beam?

of interest and new ideas for motor campers
new and old so that all can keep abreast of the
progress of Motor Traveling.

Moror CAMPER & TOURIST is the beam of
the headlight, illuminating the roadway of

The big, practical idea behind MoTor CaMP-
ER & TOURIST is to help everybody get the most
from their motor trips, helping everybody to
motor pleasantly, conveniently and comfort-
ably and helping everybody to select the most
favorable itinerary for their trip.

Each Month are published new, interesting
routes, new motoring hints, new scenic points

Motor travel everywhere. Get in the beam’s
light by sending in your subscription on the
coupon below provided for that purpose in-
closing $2.50.

Motor Canxtrer & TouUrisT is edited by H. Gernsback, editor of Radio News, Science and

Invention and Practical Electiics.

The managing editor, Mr. John ID. Long has camped up

and down the highways and byways of the United States and is the Author of the book

“Motor Camping”,

FOR YOUR SUBSCRIPTION

GERMOTT PUBLISHING CO., Inc.
53 Park Place, New York City

Gentlemen:

the authority on Motor Touring.

R.N.-10

Enclosed find $2.50 for my subscription for one year to MOTOR CAMPER & TOURIST.

Name ... coivveernernnnnnn.
Address .................l.
City and State..............

..................................... Sscecccccsessavsstearna

..............................................................

.............................................................
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Soft Mellow Light

You attach the light cord to
any socket and switch on a
soft glowing light., Then and
there you will be convinced
that you have the most beau-
tiful library lamp money can
buy.

SRS N e

s i T T——— A LT e

" Light glokes
[t the 2y S

Special loud
speaking init 4

- Radio

457

v/ Clear Resonant
i, Radio Tone

/ Simply attach the Radia-
lamp in place of the head
y phones. Then switch on your
set. . Instantly  the
room . is “flooded “with music
so amazingly' clear—so flaw-
lessly  resonant—you  will
wonder that any Radio loud
speaker can give such per-
fect reproduction. No. extra
batteries—no adjustments.

‘This Amazing New Tivin-Feature
RADIO LOUD-SPEAKER

HERE have been “horn tvpe” loud
speakers, box loud speakers, cabi-
net loud speakers—but never before
in the history of Radio has there been

such a sensation as the RADIALANMP.

It is a loud speaker.

It is a library lamp.

pare the RADIALAMP with any of the
old type horns. Examine it carefully—see
the latest scientific principles that make
it a superior Radio horn. From the loud
speaking unit concealed in the base the
tone is amplified through the tapered

Also it is an indescribably
better loud speaker, from the
perfected unit i the base, to
the taut parchment shade
that gives it the flawless,
human tone resonance. And
it is an incomparably more
beautiful lamp, from the ar-
tistic cast metal stem to the
light-mellowing shade made
of specially selected parch-
ment.

Two Superior Features
For the Price of Either

As a loud speaker alone com-

| 1s Hghted and the¥ can

DEALERS

You Can Cash In On
This Radio Sensation

Tut this beautiful lamp
and radie horn on your
counter and sell it for the
price of either a good
lamp or loud speakev
both for the price of one.
Put 1t inte the window.
See the radie ‘ans collect
—wateh them stream in to
ask questions, see them
admire the beauty of the
lamp—especially when it

appreciate the soft, mel-
low light as well as hear
the perfect tone reproduc-
tion. Thousands are buy-
ing Radialamps in New
York. It will make Just
as big a hit in Your city.
Write for further infor-
mation.

tone chamber to the “sound
mirror” in the top of the
shade. Here it is deflected
into the parchment shade
through the warm air which
is kept at a uniform heat by
the light globes. The sound
waves are intensified by the
warm air which greatly in-
creases the purity of the tone.
Even if you already have an
old-type loud speaker you
will also want the RADIA-
LAMP for its beautiful mu-
sic and its excellent reading
light. You can put it in an-

ON SALE AT LEADING RADIO STORES EVERYWHERE

\D

1A

TRADE MARIC

LAMP

LOUD SPEAKER

www americanradiohistorv com

other room—if you wish to. Easily con-
nected by a long wire to your receiving
set.

Step in to your dealer to-day—see the
RADIALAMP for vourself—you will
be won over instantly by its astonishing
beauty — it will positively add to the
grace and charm of the already lovely
furnished home. As an art piece—you
will see that it is in a class by itself, and
the price—the RADIALAMP is a su-
perior lamp and loud speaker for the
usual price of either one. If your dealer
hasn’t it, just fill in and mail the coupon.
It will bring vou complete information.

Radiolamp Company

Dept. 110
334 Fifth Ave. New York

L}

1 Radiolamp Co., Dept. 110

: 334 Fifth Ave, New York.

: Please send me at once complete information
I about RADIALAMP loud speaker.

L}

1 NAME  pecmat v s bFnihdiqd fasswass oo ae
L}

: Address « 84 o bibs mms i s bad amos s d o badamesomnnls d
L}

B City ome oo dmmmet 48 5 hmecog b Statescsssane.
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RADI

And all about it
in a New Refreshing
Manner

40

NON-TECHNICAL
ARTICLES IN THE
OCTOBER ISSUE

The Radio Department of Science and invention
is written in an entirely new and refreshing man- E
ner. Radio with all its technicalities is un-
tangled and featured in simple words and pictures
so that everything is clear and easily understand-
able. It separates Radio from its technicalities so
that everyone can grasp its apparent mysterious-
ness.
This Radio department is one of the many efforts
of Science and Invention to delve into every corner
of both the mysterious and practical sides of
Science in its effort to place before you the prog-
ress of the world from day to day.
Science and Invention is the gold covered maga-
zine symbolizing the golden age of Science. It is
crammed full of wonderful pictures on every con-
ceivable subject that is new and interesting.
Just ask your Newsdealer to let you see a copy the
next time you visit him.
Sold by All Newsdealers at 25¢ the Copy
Subscription Price $2.50 Per Year

Experimenter Publishing Co., Inc.
53 Park Place New York City

@i@m@@ and Pubished by
[nvention oo

Motor Camper and Tourist

IN PlG'l'llllES and Practical Electrics

The Gold Covered Picture Magazine
of Scientific and Inventive Happenings

www americanradiohistorv com
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National Radio Institute Graduates
Are “Cashing In”
On These Wonderful Opportunities!

Austin Riu, one of our graduates, is now an operator of broadcast-
ing station PWX of Havana, Cuba, and earns $250 a month. Merle
Wetzel, of Chicago Heights, I11., another graduate, advanced from
lineman to Radio Engineer, increasing his salary about 100 per cent.
even awhile taking his training! Emmet Welch of Peculiar, Mo.,
right after graduating started in Radio, earning $300 a month and
expenses as a radio salesman. William West of St. Louis is earning
big money as a radio correspondent.

AVIATION

Not a week goes by without our receiving urgent calls for our
graduates. “We need the services of a competent Radio Engineer”
writes a prominent radio fium, “Would appreciate vour recommend-
ing any person who could fill position.” “We want men with execu-
tive ability as well as radio knowledge, to become our local man-
agers” writes another firm. ‘“We will require the services of several
resident demonstrators”—these are just indications of the great vari-
ety of opportunities open to our graduates!

More Money forYOU inRadio

Are you “cashing in” on your Radio Knowledge? If you're not,
you are passing up the best bet that has ever come your way. It’s
entirely up to you. There's nothing impossible in Radio for the man
who has nerve enough to try. In a few months at home, you can
casily become a recognized radio expert—and to these radio special-
ists, Radio offers remarkable salaries, easy, fascinating work, short
hours—and a wonderful future!

Earn$2500to$10000aYear

You can earn bigger pay than vou probablv ever dreamed
possible.  Only don’t let yourself stay in a rut. Sit up— THIS FREE BOOK

look up—make up your mind that if others can make big I;:”;,‘osu ;rhESu:g;‘;

money and big successes in Radio. so can vou. The National
Radio Institute has a sound practical radio course that defies
comparison. It has a record of successful graduates that is
unquestionable evidence of its ability to qualify you quickly
for a big money position in Radio.

Our Free Book “Rich Rewards in Radio” tells all about
the amazing opportunities Radio offers yor, and describes
how you can become a recognized radio expert at home in
an astonishingly short time. Now—while vour ambition is
warm—mail the coupon for this big-monev Free Book!
National Radio Institute, Dept. 13KA, Washington, D. C.

National Radio Institute, Dept. 13KA
Washington, D. C.

Without obligation send e your book, *“Rich
Rewards in Radio,” which teils all about the
opportunities in Radio, how spare time study at
home will qualify me quickly as a Certified
Radiotrician so I can get one of these splendid
positions, and how your Employment Service
helps me to secure a hig pay position.

Name. secerinl biFubs 5 1 Sowmaiivrias s Agen. ol
Please write plainly

SEIEEE v vvevveereeetsvarrererensunrennnnonnsana

Ciltvig el o Meers o h b o a5 b s i Statesaners v
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he Practical We
toE Buy Radio

S That Button

O identifies the
O  Ozarka Factory
(? Representative
5 in your city. It is
o your assurance
o) of complete radio
o satisfaction.
O
o
O

THE automobile is a success today because of the
service station. Little things sometimes go wrong with

Radio News for October, 1924

More Ozarka

O theb ‘ :
est of cars—exasperating to the owner but very easily R =
A . epresentatives Wanted

O  corrected by the trained mechanic. L )

Lo} The same condition is true of radio instruments. No matter what any- RADIO ;md'eter thet}(l)za.rk;tfl’(l_aréofffers aﬂé}(()%egt:or;{al
O  one tells you, the most perfectly constructed radio instrument sometimes Fac&l;gorllléglreysegta gvrég ha\l’!é 86316‘1}&“6 d ﬁgfje:;
o requires service. ] k :

o The pleasure you derive from radio depends not only on the quality of oRl;fjiglaigs:roursneelrl;t install and service the Ozarka
o your instrument, but on the quality of the service you can secure on that The man we wz;nt - employed—he ha< held
1o} particular makg Of. Inshrimenit. . his present position for some time—he is not a *“floater”
Ozarka Radio instruments are sold only by direct factory represen-  jumping from job to job. He feels certain that there must
o tatives — men who have been thoroughly trained on our ld>g:t ,somi way vt:'hefrebé’ thet can better his con-
o instrument and no other Ition=nells not, alraicl to, toy;
o] The Ozarka Representative knows every part, every wire of the i : He m?y not be aﬂfalesn}n]an }Putkhe can tarlfk ctcin-
o  Ozarka. Infact he completely assembles his own instruments. His 2@@ H ;;ndagsnfl °nbs?’;‘vees 'ng that he “g‘:’i e
training on installations, aerials, ground connections. operation and T - ond bl};t e i ‘;’ b ekm,z,ly Ha joay 'L‘“C
o service comes directly under our own engineers who designed and Four Tube g;m';, fx’lclmed h: ?so wull;ggeto gwg (s)z’:f;a e
° perfected the Ozarka circuit. A spare time in study in his own home under our
() This method of training men for radio sales and service is not an RADIO engineering department.
o untried idea. It was originated by Ozarka, Incorporated, two as Low as .
# yearsago. Today nearly 1900 men are delwenng The Ozarka Plan will give such a man more
[2) ¥l ‘this service. More are right now going £ o money, more independence, and possibly his first
thru their training. The sign of the long dis: 395 real opportunity to build up a permanent, profit-
tance goose is your protection. The Ozarka = able business of his own which will quickly justify
representative will gladly set up an instru- giving it all of his time.

ment in your home without any obligation
on your part. He will set it side by side with all others
for beauty, distance, volume, tone and ease of operation.

He won't tell you he has the best--he’ll let you prove it
by your own operating. His complete installed price
backed by Ozarka service will be much lower than you
can possibly buy any instrument of similar quality. The

Ozarka plan of selling direct from factory toyou through
our own factory representative makes it easily possible
to sell four tube long-distance instruments for loud
speaker operation as low as $39.50. Our illustrated

book No. 200 describes the Ozarka instrument fully. A
copyis yours for the asking, Please mention thename
of your county.

www americanradiohistorv com

The Ozarka Plan is fully described in a large
illustrated book. A copy will be sent to men who are willing
to tell us fully about themselves. Unlike any book you have
ever read, the Ozarka book is a true story of life, of men, of
why they fall and how they succeed. It is founded on the
principle that nothmg is impossible to the man who is deter-
mined and willing to try.

In territory not now covered, the right man is wanted.
The investment in money is small, but the investment in
time and study is considerable. If you are determined and
willing to put forth the necessary effort to obtain a splendid
profitable business of your own, write and say “Send me your
Ozarka Plan Book No. 100.” It may be the turning point in
your life. Don't fail to mention the name of your county

OZARKA, Inc., 804 Washington Blvd., Chicago, Iil.
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What Outfit Shall [ Buy?

By HUGO GERNSBACK

HIS editorial is addressed to those who are thinking of
acquiring a radio outfit for their entertainment. The editor
is continually in receipt of letters from readers in every
part of the country who wish to know what outfits they
should buy. As a rule the correspondents fail to give some
of the most important information, namely : First—for what service
the outht is intended; second—what range it should cover; and
third—what price can be expended upon the set in question.

In the first place it should be understood that a radio outfit
is not very different, as a utility, than an automobile, a phonograph, a
suit of clothes or a pair of shoes. Individual taste, usually, is a
predominant factor in the choice. Before an adequate reply can
be made to anyonme, the price, which probably plays the most im:
portant part, should be considered.

You can get good radio outfits at costs ranging from $10 to $500.
If you are located in or near a city and wish to receive local stations
only, and if you do not care to spend more than $10, there is a
large number of good crystal sets to choose fromi; and these sets are
not as mediocre as many think. The crystal outfits are famed for
their clearness in reproducing sound, and, while they do not give
very loud sounds, the tone is usually sweet and clear with a good
pair of phones. Loud speakers—in the overwhelming majority of
cases—cannot be used with them. With a crystal set, as a rule, radio
concerts are not heard clearly further than 15 miles from a broad-
cast station. While some have received from stations as far as 1,000
miles, no honest manufacturer will claim a great percentage of
his sets will actually cover such a range.

We next have the single tube set. If this set is of the regener-
ative variety—and there is a number of good ones to choose from
—the volume from local stations will be very much greater than
with the crystal outfit. Good one-tube sets bring in broadcast re-
ception with sufficient loudness to be heard all over the room, In

many cases, when the telephone receivers are placed on the table.
Such sets usually are just as good for long distance as the
multiple tube sets. By that we do not mean to imply that a one-
tubc set will bring in a 1,000 mile station as loudly as a multiple
tube set. but you will be able to hear it well in your telephones
and that, after all, suits many people. With such a set, an aerial
and ground are. oi course, required. The set cannot operate 2 loud
speaker except under very unusual circumstances or in the near vicin-
ity of a broadcast station. Single tube sets, unless they are of the
radio frequency-crystal combination, or reflex-crystal combination,
are never recommended for loud talker purposes by conscientious
manufacturers or honest dealers. 2 single tube set generally
gives very clear reception and good volume, is cheap to operate
and fills every want for the man who does not care to expend more
than $25 or $30 for the complete outfit, which figure includes the
outfit, aerial equipment, two sets of dry batteries (both “A"” and
“B”) and phones.

From the one-tube set upwards it becomes largely a matter of
how much the purchaser is willing to pay. The crystal and one
tube sets may be compared to the Ford car, whereas all the other
larger and multiple tube sets can be compared to the higher priced
cars. The Ford car does the service and takes its owner where
he wishes to go, just as well as a $10,000 car does. It all
comes down to the question of price and utility. As a matter of
fact, sometimes the crystal or one-tube set is preferable to the
large multiple tube sets, mostly for reasons of portability. A good
one. or two-tube set is ideal where there is not much room to be
spared at home or when the set is to be carried around for camping
purposes, or by salesmen, and for the general traveler who wishes
to take his outfit wherever he goes.

Coming now to multiple tube sets it should be understood that, as
a rule, it takes a three-tube set,to operate a loud speaker. While
certain two-tube sets will bring in local stations with fair volume
they cannot be relied upon to do so under all circumstances. It
shpu]d be understood—and the writer has already mentioned
this above—that the multiple tube set does not necessarily bring in
any more distant stations than the single tube set. What it does,
hoyvever, is to bring them in much louder. It might be
said that the more tubes are used, the louder will be the broad-

. cast reception; but unless the set is a very unusual one, it is not

actually more sensitive than a well designed single tube set. The
exceptions to this are some of the well designed tuned radio frequency
sets and 'the Super-Heterodyne class. Most of these sets cover
greater distances than the single tube variety.

Up to and including a four-tube outfit, speaking generally, it is
necessary to use either an outdoor or a good indoor aerial. So-called
loop sets, upless they are exceptional, require at least four or more
tubes. It is true that there are some three-tube reflex sets that
work on a loop, but we doubt if such sets can receive from great
distances. They will probably serve well enough for local stations.

So much for the technical side of the question. The next thing
most people ask is, why outfits have such a wide variety of prices.
Again the answer is that the make and style govern the
price. You can buy a good pair of shoes for $3 and you can buy a
good pair of shoes for $20, according to the material. Generally
speaking, the higher priced sets come in better finished cabinets,
the tendency now being towards “furniture” sets. Such apparatus
ranges from $150 upwards, and may not work better, speaking of the
radio end, than a set costing $60. The difference in price is made
up in the cabinet. If your tastes run along ex ensive ‘“period”
cabinet designs made of rare woods, elaborately finished, you are
naturally expected to pay more money for it than for those finished
in cheaper cases.

When it comes to a choice when buying an outfit, the foregoing
paragraphs will probably be a fair guide, but now comes the im-
portant question of how to select from the different makes. There
may be 50 different five-tube sets on the market ranging in price from
$60 up to $500. As a guide, we would say to the prospective
buyer—buy only a well advertised set. As a rule, the ad-
vertised sets are made by reliable manufacturers who are
known for their stability and their integrity. Unknown sets or
obscure makes should be shunned, just as you would shun an un-
known automobile or an unknown phonograph. If something goes
wrong with a widely known and advertised radio set you will find
little difficulty in having the trouble rectified. This, as a rule, is
not the case with the unbranded and unknown sets.

As for the best time to .buy a radio outfit, that time is now.
All the latest models are on the market this very minute. Do not
let the argument that radio outfits will be greatly improved in the
future deter you from buying a set. Of course radio outfits WILL
be improved in the future. So will automobiles, houses, shoes and
everything else. You know full well that five years from now
the automobile will be vastly improved over your 1924 model. That
does not deter you from buying your 1925 car. The same logic
should be used when contemplating the purchase of a radio set.
Even with all improvements coming in radio, vour set will be good
for several years, just as an automobile or a phonograph.

This does not hold true only of radio sets, but of every other
merchandise as well. If you stop to reflect about it for a minute
you will see the truth of it.
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Music from Your Lamp Socket

By R. D. DUNCAN, Jr.”

The recent progress made in wired radio leads us to believe that contrary to popular opinion,
it has made a field for itself and will continue to move onward without effecting radio sans
wires. Nr. Duncan relates the history and the present activities of this new child of science.

Fig. 4.
audio frequency amplifier and a loud speaker.

Assembled and unassembled views of a wired radio receiver employing a two stage

The tuning apparatus is the same as that

employed in the crystal receiver shown in Fig. 2.

WO years have elapsed since the first
experiments in wired radio broadcast-
ing over electric lighting lines were
conducted in Washington, D. C., and
Cleveland, Ohio. Wired radio or
wired wireless, it will be recalled, refers to
the use of high or radio frequency currents

on telegraph, telephone or electric power *

wires. Due to the vast difference in fre-
quency of the wired radio and telephone or
power currents, and because of the proper-
ties of high frequency circuits which permit
of obtaining a high degree of selectivity, it
is possible to superimpose, not only a single
high frequency channel, but a plurality of
such channels on the same pair of wires
without there being interference either be-
tween the normal wire and wired radio
services or between the various chanrnels
themselves. The use of wired radio for
long distance communication over telephone
lines dates back several years. Its use, how-
ever. for broadcasting over the electric light-
ing system of a large city is comparatively
new.

During the past two years considerable

rogress has been made in the latter field.
mmediately following the Cleveland experi-
ments, research, on a more elaborate scale
than had hitherto been attempted, was re-
sumed in Washington, D. C., where, in co-
operation with the Potomac Electric Power
Company, a wired radio transmitter was in-
stalled in the Georgetown substation and
operated into the 2300-volt, three-phase lines
instead of the usual aerial. Receiving appa-
ratus, which connected with the 110-volt
lines bv means of a plug and socket. was
located at the Bureau of Standards and at
a number of other points in Chevy Chase,
D. C., and Maryland.

Experimental operations were continued
for several months, during which time data
was obtained concerning the high frequency
characteristics of the high and low voltage
lines and of certain power apparatus. Ex-
perimental broadcasting was carried on and

*Chief Radio Engineer, Wired Radio, Inc.

reception conditions noted at }he different
receivers - for varying conditions at the
transmitter such as frequency, power, etc.

Fig. 6. A high frequency motor which was
operated from a wired radio transmitter four
miles distant.

EXPERIMENTAL STATION

In February, 1923, experimental operations
were transferred to Staten Island, N. Y.,
which constitutes Richmond Borough of
Greater New York City. Staten Island is

Fig. 2.
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Assembled and unassembled views of the wired radio crystal receiver.

located in lower New York Bay and has a
population of 136,000 with approximately
25,000 electric light customers. In co-oper-
atiqn with the Staten Island Edison Corpo-
ration, the first commercial experiment in
wired radio broadcasting was conducted. The
transmitting apparatus was operated into the
2,300-volt, three-phase, 60-cycle lines, of
which there were seven main feeders supply-
ing the light load. The average peak and
minimum loads per feeder were, respectively,
375 and 100 k.w. The lines were all aerial.
Voltage regulation was effected at the 2,300-
volt busses through the Tirrill system.

The objects of the Staten Island operation
may be summarized as follows:

1—To bring the development of this svs-
tem of broadcasting as rapidly as possible to
the stage where it could be commercially
tested.

2—To initiate commercial
broadcasting.

3—To determine the reaction of the public
to this new service.

The transmitting apparatus was initially
installed at the power house, but was sub-
sequently moved to-its present location ap-
proximately three-quarters of a mile distant.
Special wires carrying only the high fre-
quency current were run to the power house,
there connecting to the high voltage lines.
The equipment was housed in a three-story
private dwelling which served both as a
transmitting center and as a studio from
which programs were originated. The base-
ment contained the motor generators for fur-
nishing the high voltage for the plates of
the transmitting tubes; the first floor con-
tained the reception room and the studio
with microphone equipment ; the second floor
contained the transmitting, low frequency
amplifying, and control apparatus, together
with the printing telegraph machine em-
ployed by the news service; and the third
floor, a small laboratory.

The idea of renting, instead of selling out-
right, the receiving equipment is fundamental
with the scheme of wired radio broadcasting.
The use of the lines for broadcasting will be
obtained from the lighting company on a
rental basis, by a central organization which
will supply both the program and the receiv-
ing apparatus. The latter will be distrib-
uted and serviced either through the existing
distributing channels of the lighting company

wired radio

The long
flexible wire has a plug on the end which is screwed into any lamp receptacie in the house
when it is desired to receive. .
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Fig. 1.

or through a separate company. Other plans
of distribution may, of course, be substi-
tuted for this.

By this means, on a “pay for what you
receive”’ basis, it is believed that a broad-
casting service may be developed which will
be both self-sustaining and entirely satisfac-
tory to the recipient. This plan will permit

. e

the right of the photo.

wired radio to perform a function quite dif-
ferent from that of space radio, and to make
a place for. itself without hindering the
advancement of broadcasting through the
air. For the convenience of those who will
want both the wired and space radio pro-
grams, special receiving apparatus has been
developed by which the wired radio receiver

f]
Tra'nsmiﬁing Current - 0.50 Amps.™ /
0.05 Receiving Circurt Resistance— .
Constant at 59 0hms / \
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0.04 of Observations Over |
Period of Five Days / \
0.03 I (S / \
\ j \

0ot [\

/ \

Receivea Current in Amperes

S
<
=
™.

\

/

N

0
10 20 30 20 50 60 W %0 %0
Freguency in Kilocycles
Fig. 5. An interesting curve which shows the current received from the 110-volt lines for

one particular receiver location.

Note the decided effect the frequency has upon the received

current.

www americanradiohistorv com

463

b

o

BRI
w, & v

The wired radio control room showing the one-channel and two-channel transmitters which, instead of connecting to an aerial, are
related to the high tension lighting feed wires at a point where they issue from the central power house.

The two-channel trasmitter is in

may be switched at will into wny standard
space radio amplifier and loud speaker.

As the receiving cquipment js the means
through which the wired radio subscriber
comes into contact with the central station,
and since it is rented and must, therefore,
be serviced, it is obvious that it must be sim-
ple in operation and very rugged in con-
struction. Two types of receivers have been
developed which will be here designated as
the crystal and loud speaker types. Both
connect directly to the 110-volt lines in the
usual manner through a pair of wires and
plug, contain a crystal as a detector, and
have only a single adjustment. The crystal
receiver is furnished with a pair of tele-
phone receivers; the loud speaker unit con-
tains the same tuning elements as the crystal
type and in addition two steps of audio-
frequency amplification and a loud speaker,
The filaments of the amplifying tubes are
lighted by alternating current from the 110-
volt source through a special transformer.
In the ecarlier type of tube unit the plate
voltage was furnished from the small size
plate battery, four of which were contained
in the set. In the later units, however, both
the plate and filament energy are obtained
from the 110-volt source. The rental of the
crystal receiver was two dollars per month
with a dollar installation charge; the loud
speaker unit rented for five dollars per
month, the customer being required to pur-
chase the two amplifier tubes. Five hundred
crystal and 50 loud speaker receivers were
constructed with which to commence oper-
ations.

COMMERCIAL TEST

Commercial wired radio broadcasting was
started in September, 1923. Receiving sets

(Contined on page 558)
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Gideon, a grandson of the glazier, fol-
lowed his father’s footsteps and raised four
sons, all of whom lived to be more than
seventy years of age and took a more or
less prominent part in the war for American
Independence. Abel, the second son, seems
to have reached the highest in this war
record, for it is recounted that he held per-
sonal acquaintance with George Washington
and stood with Andre at his death. During
the latter years of the war he was captain
on a merchantman. During several trips
made by his ship, he had a cabin boy who
signed the ship’s papers with the name Hull.
This Hull was later to make more of the
country’s history as Commander of “Old
Ironsides,” during the War of 1812.

This Abel was a great uncle of Rev.
Henry Swift DeForest, Lee DeForest’s
father. He named his first son, Lee, after
his own father, Lee DeForest, who was a
son of Gideon. Gideon had been a trooper
in the cavalry of “Light Horse Harry” Lee
during the Revolution and named this son
Lee out of admiration for his dashing com-
mander.

G

CHILDHOOD IN SOUTH

Practically all of DeForest’s early child-
hood was spent with his father in small
communities in the then Far West and
South. Acquaintance with the conditions
which obtained in such communities at the
time gives an easy explanation of the soli-
tary habits and inquisitive nature which man-
ifest themselves through his life.

As a minister and a very religious man.
Rev. DeForest was taken by his work to
Talladega, Alabama, when Lee was six years
of age. This was in 1879 and at the height
of the Reconstruction period in the South.
The Rev. Dr. DeForest moved to the Ala-
bama town to assume the presidency of a
Negro college, called Talladega College,
which was heing operated with funds raised
by the Congregational Church.

An understanding of the attitude of the
Southerners to all the attempts on the part
of their late enemy to establish a culture
and education among the Negroes must be
had if the early formative years of DeFor-
est’s childhood are to be understood.

The Southerners, or the “nasty little Rebs’”
as they are referred to in many of the
. vouthful accounts written by DeForest dur-
. c = " ing his years of schooling among them,

o looked upon the efforts of the high-minded,
DR. LEE DE FOREST, B.S. D.Sc. idealistic, though slightly impractical teach-
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EE DeFOREST was born in Council
Bluffs, Iowa, August 26, 1873. He is
the elder son of the late Rev. Henry
Swift DeForest and Anna Margaret
Robbins.

The family to which he belongs is one
that could be envied. The American branch
is descended from Isaac DeForest, who mi-
grated from his home in Leyden, Holland,
to New Amsterdam in 1636. The line of
descent is unbroken in America from the
first of the clan to the present time.

Old TIsaac, according to the “History of
Harlem” owned “fifty morgen” bordering on
The Kills, opposite Harlem River. In rec-
ognition of his ability and work and upon
the recommendation of Peter Stuyvesant he
was made a Great Burgher. His mantle
fell upon the shoulders of his son, David,
who was a glazier by trade. David moved
to Stratford, Connecticut, where he set un
shop and raised six sons, one of whom
established the “DeForest Fund,” which was
later a benefit to the subject of this story . i
in obtaining his diploma at Yale. The house where DeForest spent the greater part of his early childhood.

Biography vccorded by W. B. Arvin of Rabio News. under the personal direction of Dv. DeForest. Copyright 1924 by E. P. Co.
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ers and professors, with little more liking
than they did upon the carpet-baggers. This
may be proved easily by the fact that in
none of the accounts of the family during
its sojourn at the school contain references
to anv of the native whites as friends or
co-workers. Their social life was restricted
almost entirely to intercourse among them-
selves—the little group of valiant workers
whose only remuneration was the hatred of
the people of their own class among whom
they lived. Such a state of affairs is not
at all hard to understand in connection with
the DeForests. The account of the Amer-
ican branch of the family is one long tale
of pioneers and hard workers—idealists much
on the order of the idealized New England
Puritan. This was particularly true in the
case of Lee's father.

Since all his early childhood and youth
was spent in such surroundings it was obvi-
ous that there would be a direct effect,
caused by them, shown in later years. The
immediate effect was, of course, an almost
complete isolation from children of his own
age and interests. Consequently he had to
fall back upon his own ingenuity for play
and entertainment. This resulted early in
a highly developed skill for handicraft and
drawing.

Another contributing factor to this early
development was the scarcity of books and
other reading matter. Most of his read-
ing consisted of the Youth’s Companion,
“The Patent Oftfice Report” and an
“Encyclopaedia of Mechanics.” All three of
these he read constantly. In note books he
kept from his tenth year, there is column
after column of building instructions cut
from the Companion pasted in here and
there. It may be inferred from their trend
that he shifted his interest chiefly to elec-
tricity during his twelfth vear.

Each week, the Companion carried a
special constructor department and each
week with religious regularity DeForest at-
tempted to construct the electrical appliance

T g IR R

e i
) E are happy to present,
W beginning with this issue,
a biographical series of
one of our greatest living radio au-
thorities, Dr. Lee DeForest, B.S,
D.Sc.

Dr. De Forest needs no introduc-
tion._ He is one of the outstanding
figures in radio today and his name
is known everywhere. As the in-
ventor of the modern vacuum tube,
wireless telephony, both transmit-
ting and receiving, was made possi-
ble by him.

Dr. De Forest is one of the pion-
eers of wireless telegraphy. One of
the most important of his inven-
tions is the audion or vacuum tube,
as it is called today. He is also re-
sponsible for regeneration, making
long distance radio reception possi-
ble. He is dlso the inventor of the
modern talking motion pictures.

He was awarded a gold medal at
the St. Louis Exposition in 1904 for
“Work on Wireless”; a medal by
the San Francisco Exposition in
1915 for the Radio Telephone; the
Cross of the Legion of Honor; El-
liot Cresson Medal; Franklin Insti-
tute; Medal of the Institute of
Radio Engineers and many others.

The articles, during the coming
12 months, will tell you all about
his early struggles, his inventions,

his trials and his successes. We
promise an interesting serial—
Editor.
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AN ELECTRIC MOTOR.

Frery electrie motor consists of twa easeniinl parts
nomoveble magnetie part, called the aruature, and
Wl magnet which is excired by (he electric current.
‘eld moagnet attracts the armature and causes a
1, which is transfurmed, by means of varions
nAlkical contrivances, into any desirable form,
motor emlnacing thiese two parts, lu their
olest forms, i« illusteated in the eut.
a the end of a two by-four-inch base, serew an up-
1t pirve of half.ineh board twa and a half inches
To this sccure, by means of « two-inch iron
w, the field magnet, which consists of a thread
b1, m ineh aud a half long, which hag been wound
of number twemty inzulated copper wire. The
ew should fifl the hole in the spool, nud it is advis-
AU t0 eot away as much of the superfluous wood of
=0 spool a8 poszible, in order that the wire may be
e to the iron throughout its whole leugth,
w.The annature is made from a similar spool, around
- nose middie are arranged, at equal distances from
ach other, six onednch iron serews. They should
rojiet abont thiree-quarters of an inch from the
= 30l

peon
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AN INDUCTION COIL.

In rhienatism, neuwralgia apd nervous discanes,:
electricity often 18 of great benefit. 11 it doen not,
effoct a cure, it may =till render tinportant service
in alleviating the sufferings of the patient. Tho
clectricity employed 18 whit is termed induced
electricity, and, to be effective, nust he sapplied
tn a sertes of rupid rhocks.

Instrumontz which can be used for this pur]m-lc
are, a# a rule, quite expensive; hut the :umatear
may easily construct one for himaelf. The instru. _I
ment i2 but noslight modifleation of an electrie
Lell, which was deacribed in The Companion & rewi

|
{
|

nounths ngro.
Araund a round stick, thiee-elghths of an inch in

diameter, wind two or three thicknesses of paper,

sticking them together
with flour paste. Afier |
they have been diried, re-
move the hollow paper
eylinder, previously cut
ting it to a fength of two |
anid a half Inches. In
one end of this fasten,
by means of glue or scal-
ing-wax, a piece of three.
cighths round, soft lron,
half an inch lony. allow-
ing am eighth of an lueh.d
to project. Then attach |
at each end n hutton of pastchoard an inch amt a)
quarier incdtameter, }
On this php(‘l spool wind four Inyma aof =itk
fnsulnted No. 22 copper wive, connecting the endds
a2 shown In the cut, nmt aswas done in the case of
the eleetrie hell.  Outside of thiz coll, and not aon-%

nected with it, wind a Jarge nuinber of layers of
the finest silk.covered eopper wire that you can |
obtain; No. 34 would be the proper size. Fasten
the _eoll, thus woumnd, to a buase. by means of a
strap of tty plate. Connect the two emds of the
fine wire with o binding-posts.

e
|
|

Notes and sketches taken from DeForest’s scrap book. He tried to build the apparatus shown.
His results are given in his penciled note beneath.

DeForest as he looked at eleven years of age
at’Talladega, Ala.

shown. They ranged from the simplest
magnet to mofors and Leclanché cells.

One of the most peculiar traits noticeable
in the boy's character is the series of con-
cise notes kept on all his trials with the
apparatus he assembled and attempted to
make work. With the Leclanché cell these
notes tell almost as much as the original
article which he followed. The building and
making it work covered a period of several
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months. Living in a small town where there
were no modern conveniences and where the
chief interest of the shop keepers lay in
jeans pants and hickory-cotton shirts it was
impossible to obtain carbon for the positive
electrode. His first attempt was with coke.
Needless to say an electric bell gave no sound
when connected to this battery. Then, see-
ing that another course would have to be
followed he proceeded to grind the coke in a
home-made pestle and mortar, and bind it
together with molasses. The notes state that
the combination of this carbon, used in con-
nection with a poor grade of zine, amalga-
mated with thermometer mercury, gave “in-
different results.” The cell was finally
brought to successful operation after a cou-
ple of months when Lee and his father
made a trip to Chattanooga, Tennessee, and
Look-Out Mountain,

While his father was surveying the beau-
ties of the scenery and the battlefields Lee
was following slowly behind, insisting on
walking in the gutter at the side of the
road leading up the mountain side. His
father did not notice for some time, but
later, after Lee had insisted on falling fur-
ther and further behind, remonstrated only
to find that his son’s interest lay not in the
fields of history, but in finding carbon stubs
thrown on the roadside under the arc lights.

He found several of the carbons and upon
his return home finally made the cell and
entered in his notes, “Leclanché cell works.”

He manifested an extreme interest in all

(Continued on page 585)
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Induction and Modulation

HILE the two subjects mentioned in

the title above have no direct rela-

tion to each other, still they are the
two fundamental principles for the amateur
to learn, which have not as yet been discussed
in this series. Those who have not been
following these articles or are new readers
and are desirous of studying radio theory
in as nearly words of one syllable as it is
possible to put it are referred to the article
appearing in the last issue of Rapio NEws
in the Radio Beginners’ Department. This
article, together with the present one, cou-

. Magneftic lines of force\
e et
- M AY

’

.
7o~

- -

[y s S\

.57‘0’7‘01'
Fig. 2

* \ ‘ T
NSy Stator

AR A\
\_4’ N P4 .
Fig.3

Illustrating the path taken by the magnetic

lines of force threading a coil of wire and

how these lines surround the turns of another
coil placed in relation to the first.

stitute a comprehensible survey of the sub-

ject of radio theory expressed in a manner

suited especially to the layman.
INDUCTION

In the last article the subject of induc-
tance was discussed. This action and that
of induction are closely related, but they
must not be confused as being one and the
same. To refresh our minds, we will go
over the salient points of inductance once
more before we begin the study of induction.

First, we learned that when a.current of
electricity passes through a wire there are
magnetic lines of force set up around that
wire. It is characteristic of these lines,
which are set up in the ether, that when
they cut or pass through another wire they
will cause a current to flow in that wire,
even though no current were present be-
fore. This is providing the wire in which
the current is induced or set up is moved
so as to pass through the lines of force, or
that the lines themselves move. This latter
is true when an alternating or pulsating
current passes through the coil or wire,
causing the lines of force to be set up and

By A. P. PECK

T he fourth of a series of articles by Mr. Peck written especially for the layman and covering the
fundamental principles underlying radio communication and reception.

collapse a certain number of times per
second.

Next we must learn what an alternating
current is. Electricity flows in a definite
direction, just as water in a pipe or a train
on a track. In the case of alternating cur-
rent, that direction is changed periodically,
and the number of times per second that it
changes is known as the frequency and is
expressed in cycles, a cycle being one com-
plete change in direction. To bring this
action out more clearly, consider the case
of a shuttle train. Here the two ends of
the track may be likened to the two ends
of the electrical circuit and the train to the
current. The train runs from one end of
the track to the other on a certain schedule
just the same as an alternating current
changes its direction of flow, but the train,
of course, is much slower than the current.

Direct current is just what its name im-
plies. It flows in the same direction all the
time, and while it may vary in strength,
still it preserves its direction and never re-
verses. To preserve the train analogy, we
might liken direct current to a train run-
ning on a circular track. It never reverses

its direction of travel, however, it may stop

altogether.

When the strength of a direct current
varies, it is called pulsating or intermittent
direct current, depending on the character
of the variations. A current that starts and
stops periodically is called intermittent, while
a current’s strength varies in regular or
irregular pulses, called pulsating.

Fig. 5 shows a graphic representation or
curve of a direct current; Fig. 6, a pulsat-
ing direct current, and Fig. 4, an alternating
current. These figures are also used to
illustrate the part of this article on modula-
tion. '

Speaking of curves, let us explain just
what a curve is and of what use it is to
us. Note any one of the curves mentioned.
You will see that there is a vertical line
and a horizontal line joining each other in
the form of a T laid on its side. The ver-
tical indicates the strength of the current,
the horizontal representing zero. The fur-
ther a line or curve goes from the horizontal
line, the stronger the illustrated current is.
This holds true for all kinds of current.
The horizontal line serves two purposes. It
is a dividing line which indicates a change
in the direction of current. That part
of the curve above representing flow
in one direction and below, another. Also
this line is an indication of time elapsed.
The curves that follow along it indicate the
flow of current over a certain space of time
and the length of the horizontal line indi-
cates the amount of time. The purposes of
these two lines are also labeled on each of
the figures mentioned above.

Now that we have learned about differ-
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ent types of currents, let us see what they
has to do with induction. We learned last
month about lines of force in wires. In
Fig. 1 herewith we show what the lines of
force about a coil of wire would look like
if they were visible. If a second coil is
introduced into the field of the first one,
and an alternating or pulsating direct cur-
rent is flowing through it as shown in Fig.
2, a current similar to that in the initial
coil will be induced into the second one.
This is what happens in the variocoupler
described in this department a few issues
ago.

The coils in the figures herewith
are labeled stator (fixed coil) and rotor
(movable coil) to correspond to those
coils of the coupler. The current from the
aerial flows through the stator and induces
or sets up a like current in the rotor. The
greatest current is set up in the rotor when
the lines of force from the stator cut or
pass through the wires of the rotor at right
angles. This condition obtains when the
rotor coil is parallel with the stator. If,
now, the rotor is turned through 90 degrees
to the position indicated in Fig. 3, the wires
thereon will not be cut at right angles and

2 o
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How to read a graph. Take the top sketch
wherzin the days of the week are marked on
the “time line.” Suppose the perpendicular
line is a scale of prices for a certain stock
issue. By following the graph line we find
that the stock was at its lowest on Monday
and at its highest on Wednesday. In the
second sketch there is a graph showing the
fluctuation of a voltage during a certain time
interval, say during each hour of a day. The
third graph shows a radio frequency current
which is changing its amplitude or voltage
very often during a short period of time, in
this case a fraction of a second.
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the current set up will not be so great as
when the coils were parallel. The effect of
turning the rotor so that it is further from
parallel with the stator is termed loosening
the coupling. In actual radio practice the
effect of this procedure is to sharpen the
tuning and enable the operator to cut out
undesired stations.

Tightening the coupling is. of course,
the opposite of loosening it and re-
sults in slightly louder signals, but a de-
crease in selectivity. In regions where broad-
cast stations are not numerous and inter-
ference between them is not found, the
greatest signal strength will be obtained by

/T) Direct Current
& 5
S
3 [)
5 Time
10 )
- Fig. 5

A graph of a direct current. After once being

turned on it rises to a definite amplitude and

remains there until turned off when it will
again drop to zero.

placing the rotor parallel with the stator and
tuning with the taps and the condenser. This
is in reference to the crystal set described
by the writer.

MODULATION

The term modulation is derived from the
verb *modulate,” which. according to Web-
ster, means “to vary the sound of, or to
change the key of.” Strictly speaking, the
study of modulation belongs, not to the re-
ceiving section, but to that part covering
transmission. However, it is such that it
is intimately tied up with the subject of
reception and, therefore, this discussion is
included in this series. Modulation is, in
short, the process of impressing voice and
music on what is termed the carrier wave
of the transmitter so they may be trans-
mitted. through space to the receiving set.

To thoroughly understand the principles
underlying the modulation process, it will
be necessary to first make a study of the
various waves and currents used in trans-
mission.

We find that the vacuum tube, the action
of which will be taken up later in detail,
can do more things, and do them well, than
any other instrument in the field of radio.
Not only can it be used in reception, but
larger editions than those that you see in
receiving sets are the heart of the trans-
mitting stations which bring entertainment
and pleasure to vou. \Vithout these glass
enclosed, fragile instruments our broadcast
stations of today would be virtually im-
possible.

Without going into the exact theory of
the operation of the vacuum tube, we will
study the principle of modulation. In the
following paragraphs statements are made
and, in some cases, no reasons are given.
This is because in order to explain the facts
it would be necessary to go into details that
would render it impossible to keep this ar-
ticle within the required limits. Therefore,
take our word for those statements which
are not proven here, as in later articles we

Audio Frequency or
Voice Current

Voltage

Time

)
Fig.6

The graph of a fluctuating or modulated di~
rect current of audio frequency.

will give the reasons and you will see them
more clearly.

In the first place, you must understand
that a vacuum tube can be a generator of
alternating current. Even the small ones
employed in receiving sets can be made
to generate such current, or, as it is
usually stated, oscillate. You will remem-
ber from the last article that an oscillation
is one complete cycle of an alternating cur-
rent. So, you will see, a tube may gen-
erate oscillations or alternating current just
as surely as the big generators in power
houses. What the tube really does is to
take direct current that may be supplied to
it from any outside source and convert it
into alternating current.

RADIO FREQUENCY CURRENT

In transmission, the current developed is
called radio frequency current. That is, the
oscillations are so fast that when they are
passed through a teleplione receiver they
would, if the diaphragm could respond to
them, cause the diaphragm to vibrate so
fast that the sound waves given off by it
would be of such a high frequency that the
human ear could not hear them.

The curve of a radio frequency current is
given in Fig. 4. This is the type of cur-
rent delivered by a vacuum tube when used
for transmitting. Note that the alterna-
tions or oscillations are extremely rapid and
that they are even and smooth in character.
These oscillations occur many thousands of
times per second. The exact rate varies
with each station; it gets higher as the
wave-length decreases and vice versa. The
type of current the curve of which is shown
in Fig. 4 is also known as the carrier wave;

Carbon
“granules

| Brigge

Fig. 7

Showing the interior construction of a com-
mon form of microphone.

the reason for this name will be apparent
from the following paragraphs.

VOICE CURRENTS

The next sort of current that we will
look into is known as aundio frequency
or voice current. These may be alternating
or pulsating direct in character, and the
type that we will study now is the latter.
We have already found” out what direct
current is, as illustrated in Fig. 5. Voice
currents are obtained from this in the man-
ner described below.

If a microphone or telephone transmitter
is connected so that a direct current flows
through it in the same manner as the trans-
mitter in a telephone, the current will be
steady, direct current so long as no sound
waves affect the diaphragm. However, as
soon as any sound occurs near enough to the
transmitter to affect and vibrate the dia-
phragm, the current flowing through the
microphone is no longer steady, but becomes
pulsating in character, the pulsations being
in accordance with the sound. If the sound
is high in pitch, the pulsations will be rapid.
If it is deep the variations will be slower.
Weak and strong sounds will also affect the
diaphragm differently and, in fact, every
little inflection or change will cause a corre-
sponding change in the voice current.

The reasons for these changes are readily
understood when the construction of a micro-
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phone is considered. \\e show the cross sec-
tion of one of them in Fig. 7 so as to illus-
trate the point. Note the path of the cur-
rent through the carbon grains, which have
a steady resistance to the flow of current
as long as they are stationary and not com-
pressed. The large diaphragm the sound
waves hit is connected to a smaller onc in
contact with the carbon grains. The grains
are held in a cup Trigidly {fastened to
the frame. When sound waves hit the
large diaphragm and cause it to vibrate, the
carbon grains are compressed and released

Antenna J

Oscillator ~ Moaulafor Tuner

Microphone

—_—

Fig. 8

A simplified layout of a radiophone trans-
mitting station.

in accordance with the variations of the dia-
phragm. Therefore the resistance of the
microphone will change and the current pass-
ing through them will also vary. The varia-
tions of the current will, of course, be the
same as the variations of the voice. Thus it
will be seen that the resulting current after
passing through the microphone will have a
characteristic curve similar to that shown in
Fig. 6, although it will vary according to
the sounds.

Now we will begin to sum up the various
facts we have learned from the above
paragraphs and bring them together so as
to see how they all hear on the subject
of modulation.

Let us first refer to the simplified dia-
gram of a radiophone transmitting station
given in Fig. 8. No Dbatteries or other ac-
cessories are shown here, as the diagram is
only intended to give the idea underlying
transmission. Beginning at the left, we see
first a box labeled oscillator. This repre-
sents a vacuum tube or a series of tubes
which act as generators of oscillations or
alternating current, and which give rise to ¢
radio frequency current having a characteris-
tic curve such as shown in Fig. 4. This cur-
rent is known as the carrier wave. It serves
to carry or support the voice current, and is,
of course, oscillating or changing its direc-
tion of flow at a rapid rate.

From the oscillator. the radio frequency
current goes to the modulator. This latter in-
strument or collection of instruments may
take various forms. It may make use of
vacuum tubes or it may work on a mag-
netic principle. However, as we are in-
terested only in the results and not the
action, at the present time we will not dis-
cuss the details of the modulator. It is
sufficient to say that the modulator takes
the microphone or voice current and im-
presses it upon the carrier wave. The re-

sulting current is then sent out through the
antenna for entertainment and education.

(Continued on page 570)

Voltage

The graph of a fluctuating or modulated radio
frequency current,
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A Radio Freauency Solodyne Receiver

ALY ’nu'lnytlu/n

By G. U. DOWDING and K. D. ROGERS

An article covering the design, construction and operation of a Solodyne or “B” battery-less
circuit with a one stage tuned radio frequency amplifier.

AN m\\uu'uu‘mylﬂ‘

SN LU L e

A view of the Solodyne receiver and radio frequency amplifier. The parts as numbered are: 1, series antenna variable condenser; 2 variable
condenser in radio frequency amplifier circuit; 3, variable grid leak; 4, filament rheostats; 5, variocoupler; 6, tuned R.F. transformer; and 7,

Y this time, our readers should be well
acquainted with tke way the Solodyne op-
erates. No doubt a large number have ex-
perimented with the different sets and cir-
cuits which we have described and have had
varying dcgrees of success. For this issue,
we have constructed a set with one stage of
tuned radio frequency amplification combined
with regeneration for use with the double-

grid tube. Perhaps some readers may wish
to try this one.

The following list of parts should
be procured before work is started:
2-—.0005 mfd. variable condensers.
1-—180 degree coupler.
2--sockets.
4—binding posts.
1—7 x 1l4-inch panel.
1-—.00025 mfd. fixed condenser.
12—lengths of bus bar wire.
l—variable grid leak.
2—rheostats.
2—4-inch dials.
1—3-inch dial.
1—7 x 3%-inch wood baseboard.
l—single circuit jack.
2—spider web forms S5-inch size
with 13 pegs.
1—single circuit jack.
1—.001 mfd. fixed condenser.

1—spool No. 26 S.8.C. wire.
1—spool No 22 S.S.C. wire.

vacuum tube sockets.

The coupler used in this set may be of
standard manufacture or constructed at
home. If you happen to have an old coupler
in the workshop the two composition tubes
and the mountings may be used. It is pos-
sible that the windings themselves may be
suitable. If no such coupler is available and
you desire to make one, secure a Z2-inch
length of 4-inch tubing and a 1%4-inch length
of 3-inch tubing,.also the necessary shaft
and bearing in order to ‘'make a complete
coupler. On the larger tube, which is to
be used as the primary, wind 30 turns of
No. 22 S.S.C. wire and on the other wind

50 turns of No. 26 S.5.C. wire in the same
direction as the primary. At the beginning
and end of each winding drill a hole with a
1/16-inch drill and put the end of the wire
through. Each end can be held tight by
putting a tooth-pick or tapered match stick
in the hole far enough so that the wire is
held securely. The end of the tooth-pick or
match stick can then be broken off for ap-
pearance sake. A foot or so of Litz wire or
some other flexible conductor should be used
to make the pigtail connection from, the
rotor of the coupler to the two binding posts
mounted on the primary tube.

E——
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The circuit diagram of the Solodyne receiver and tuned radio frequency amplifier described

in this article.

www americanradiohistorv com

It will be noted that advantage is taken of regeneration.
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A rear view of the Solodyne set described in the article. The numbers referring to the instruments correspond to those in the photo on the preced-
ing page. Note that the tuned R.F. transformer is placed at right angles to its variable condenser so as to be out of its electrostatic field.

A front view of the set. The parts are: 1, series antenna condenser dial; 2, transformer con-
denser dial; 3, grid leak knob; 4, rheostat knobs; S, variocoupler dial, and 8, telephone jack.
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The radio frequency transformer can very
easily be made. The spider web forms
should be 5 inches wide and consist of 13
webs each. A hole is drilled with a 1/16-
inch drill near the center of the form where
the wire is started, the ends being fastened
in the same manner as the coupler ends.
While holding the wire taut, wind in and
out of the slots until 65 turns of the No. 22
S.S.C. wire have been wound on. This will
be tuned by a .0005 mid. variable condenser
and used for the primary of the transiormer.
The secondary coil should be wound in the
same mamner, with the exception that 90
turns are used. These two coils should be
wound in the same direction. A little radio
cement should be used at the beginning and
ending of all these coils to secure the end
turns. A machine screw should be passed
through the center of each form to hold
the two together. Care should be taken
that these coils be placed at right angles to
the condenser so as to be out of its field.

The condensers should be chosen with
care, as the siccesssful operation of any set
depends to a large extent upon the tuning
apparatus used. The rheostats shonld match
the tubes with which they are used. For
example, a 6-ohm rheostat should be used
with all tubes which draw approximately
one ampere, while a 20-ohm rheostat should
be used with a tube consuming about %
ampere. The filament voltage of this cir-

(Coniinued on page 598)
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Crystodvne Receivers and Amplifiers

N the article published in the last issue
of Raplo NEws was described the prin-
ciple of the oscillating crystal formed
of a zincite-steel combination. It was
pointed out that such a contact behaves
as a negative resistance, that is to say, it
may be used to compensate partially or to-
tally the damping effect of the circuit
resistance. It is well known that an artificial
reduction of the resistance in a circuit pro-
duces an amplification effect, since a given
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Regeneration may be obtained in this circuit
by adjusting the tuning coil and variable
resistance.

current induced in a circuit will be greater
in amplitude if the resistance is less. If
an inductance coil or a condenser is con-
nected in this circuit, the difference of poten-
tial across these instruments will be equal
or even greater when the resistance is re-
duced. The effect is equivalent to an in-
crease in the voltage or intensity of the
currents similar to the compensation of the
inductance by capacity when the circuit is
tuned, although the difference between the
two methods of compensation is rather great.
The compensating effect in the case of a
circuit occurs only at one frequency while
the compensation of ordinary resistance by
negative resistance is effective over a wide
band of frequencies or wave-lengths.

REGENERATION

If the resistance of a circuit is reduced
to zero or becomes negative, continuous
oscillations are produced. This phenomenon
of oscillation and amplification is exactly the
same as in a regenerative circuit using a
three electrode tube. In both cases a local
source of energy is necessary. With oscil-
lating crystals this energy is supplied by a
battery of about 15 or 20 volts.

In the last article we mentioned the
fact that sometimes crystal detectors oscil-
lated without any local source of energy;
however there must have been some con-
tinuous current flowing through the detector,
possibly produced by a bad contact acting
as a thermo element.
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Another circult for the reception of spark.
signals and radic telephony.

By (. PODLIASKY, E. E.

Some practical receiving and amplifying circuits embodying a zincite oscillator.

In Fig. 1 is shown an oscillating crystal
receiver using an auto-transformer arrange-
ment for tuning it. The detector D, con-
denser C, and part of the tuning coil con-
stitute the second oscillating circuit, the
resistance of which may be reduced by
adjusting the potential of the battery con-
nected across the crystal through the re-
sistance R. It is possible to obtain regen-
eration in such a circuit by adjusting” the
potentiometer until the voltage across the
crystal is such that oscillations start. Just
before the oscillating point the resistance is
decreased to such an extent that radio fre-
quency amplification and detection are ob-
tained.

In this case the contact functions only as
a resistance compensating device for very
weak oscillations, the detector effect being
obtained for oscillations of greater ampli-
tude. The detector effect is due to the bend
in the characteristic curve of the crystal
This effect is similar to that noticed when
increasing the voltage applied on the grid
of a vacuum tube until the bend in the
curve is reached.

The hook-up of Fig. 1 is suitable for the
reception of spark signals or radio telephony.
If the crystal issoperated too close to the
point where it starts to oscillate, radio-
phone signals are distorted, this effect being
similar to that caused in a regenerative
receiver when the feed-back coil is coupled
too tightly to the grid circuit. Another
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A practical circuit for the reception of con-
tinuous waves.

practical circuit is shown in Fig. 2, but in
this case, as well as in any other crystal
oscillating circuit, low resistance telephones
should be used. For the reception of con-
tinuous waves, the oscillating crystal may be
used as a separate heterodyne, the frequency
of the circuit being adjusted so as to pro-
duce a beat note with the incoming signals.
It may also be used as an audio frequency
oscillator provided the oscillations are strong
enough to utilize the modulation of the
incoming oscillations by the audio frequency
currents produced in the local circuit. In
this case a tikker or chopping ffect is pro-
duced at musical frequencies. Fig. 3 shows
a hook-up in which the audio frequency
oscillations produced by the crystal chops the
incoming waves so as to make them audible.
If high resistance telephone receivers are
used in this circuit, the resistance, R, of
1500 ohms and the condenser C of .01 mfd.
are not necessary.
SOME OBSERVATIONS

It is interesting to note the following
facts in the operation of the zincite-steel
oscillating crystal :

1st. The stability of the oscillations in-
crease as the value of the series resistance
R is increased, and also as the value of
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the inductance is increased and the capacity
decreased.

2nd. The point on the crystal producing
oscillations is not the one producing best
rectification when the crystal is used as a
detector without any battery.

_3rd. The oscillating crystal may produce
simultaneous oscillations at two d%ﬂ‘erent
frequencies.

4th, A light contact is not always a
good one, as in the case of galena, since

I
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The oscillating crystal circuit used as a
separate heterodyne for the reception of con-
tinuous wave signals.

in_some instances best results may be ob-
tained by pressing the steel point against
the crystal.

5th. If a good, sensitive piece of zincite
is used in the oscillating detector, the con-
tacts producing oscillations are generally
steady and may be kept for a long time if
the detector circuit is mounted on a spring
or rubber arrangement preventing vibrations
being transmitted to the steel point.

6th. The use of the potentiometer across
the battery is useful not only to vary the
strength of the oscillations but also to tune
or control the regenerative effect obtainable
with the circuit. It should be noted that
the frequency of the current produced by
a zincite oscillator varies with the value of
the negative resistance so that the frequency
increases as the value of this resistance is
increased.
. 7th. When the zincite oscillator is used
just below the oscillating point, weak oscil-
la.tlons are amplified more than strong ones.
Figs. 5, 6 and 7 are practical circuits de-
veloped by Mr. Lossev, the inventor, in
which two batteries are used in order to
decrease the current consumed by the po-

(Continued on page 540)
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The potentiometer may be connected across

a few cells of the battery only as shown

This circuit is more adapted for long
wave reception.

here.
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Esperanto or [lo—Which?

6 Plea for Empirical Methods In Advancing a Radio International Language

By 0. C. ROOS, Fellow, L.R.E.

It stands that the Ilists should have their chance in presenting to the readers of Rapio NEWS the
prominent points favoring the language, Ilo. Consequently we publish within the box below, the

same English text as appeared in Mr. Sayers’ article in the August issue and by its side, the trans- Q

a proposed Radio World Language in

the August issue of Raplo NEws, Mr.
J. D. Sayers missed a fine opportunity to
let the public compare an Ilo with an
Esperanto text. That omission is herein
supplied by the appended texts of his WOR
address on April 5, to which I replied from
WBZ 35 minutes later in Ilo. Ilo is used
where Esperanto occurred; as the Ilo ad-
dress was given from CKAC,

The readers of

IN his interesting article on Esperanto as

lation to Ilo.

system. The result is a mass of hybrid
monstrosities, due to the fact that they use
“word endings” equally with roots to make
new words, ¢.g—"“the ary of men"—is a
literal translation of an Esperanto sentence
meaning “the collection of men” (from
“ary” in “dictionary,” meaning a collection!
Etymological hootch! This is against nat-
ural languages, and is not generally per-
mitted in Ilo.

Esperantists think that “chi” instead of

inversion. This means a sentence like “the
boy who(m) I hit.”

As regards Orientals, I taught Ilo during
1911 to 1913 to Filipinos and Chinese who
thought Esperanto very hard. Mr. Sayers
is wrong if he thinks a sentence like ‘“the
good (s) tall(s) strong(s) boy(s)” is found
easy for Chinese or Japanese. This agree-
ment is called “accidence” aund is conspicu-
ous by its absence in such tongues. Ilists
say “the good tall strong boys.” as in Eng-

lish. That's why Eng-

Rapio NEws have

lish is a popular busi-

been given a rosy
prospectus of Esper-
anto promises, based
on a mere hope in the

Ilo translation of Mr. Sayers’ speech published in our last issue.
for the purpose of enabling our readers to compare a text in Esperanto and Ilo.

ness language — out
there—and not “pidge-
on English” either. If
some of the English

This is

ultimate rule of those
Esperantists who are
satisfied with an easily
spoken but very diffi-
cultly written system.
If majority rule is a
sufficient reason for
the adoption of Esper-
anto, then English has
the better practical
right, on account of
its governmental back-
ing in England. in
most Anglo Saxon
Universities and in the
League of Nations.

I shall later indicate
how. by clever omis-
sions, the Esperantists
have tried to create
the impression that
the League of Nations
recommended - their
jargon for teaching in
the public schools of
the world. It did no
such thing.

Let me state frank-
ly that Esperanto, or
any language which
“robs” Ilo as compla-
cently announced by
the French radio ama-
teur Dr. Pierre Cor-
ret. and vet calls the
resultant “ mixture”
Esperanto, has no sys-
tem of growth nor
ethics in its “internal
idea” of brotherhood,
except commerce and

acquisition.
Can one seriously
respect a grammar

which permits no dis-
tinction between the
two sentences

Ilo

Nun, kara samideani del Idanaro de la
tota mondo. Me esas che la stationo di
La Presse, en Montreal, Canada. Esas
grandega plezuro mea parte parolar unes-
mafoye di Nord Amerika trans la maro a
mea samideani en altra landi. Se vi suce-
soze audas me, facez por Ilo la bona favoro
sendar al adrrso antee donita en la Ilo
gezetaro, kablogramo e adminime skribez
a me letro pri la fakto ke vi audas me.

Ica experimento esas atencata da muita
eminenta personi hike e sos historiala oka-
ziono se mea “'1la” vorti audesas en altra
landi. Me esas tre felica kun vi, kara
samideani, vi idealist?! qui laboras sencese,
paciencoze por nia amata skopo, pro la
kontentiganta progreso avane di Ilo. Ol
esas bona just idealo ¢ pro co venkos, sen
doute venkos tra la tota mondo, super
omna barili ¢ malgre omna-speca, malkor-
dioza homi, qui sempre odias la progreso
e feliceso "di la homoro, se la grandega
zenzono ne existus por la benedikto di
Ilo a la sufranta, dividita homaro, lore la
finala glorioza venko di Ilo esus dubenda,
me la progreso ipsa aduktos Ilo kom la
bela mondal helpolinguo, komprenende, per
e kun nia kontinua laboro por ol.

Ilo esas la linguo di la moderna marvelo,
la radiotelefono en la uzado di ica trans
frontieri ed anke esos la linguo di la paro-
lanta kinemal pikturi, qui balde sucesos.
Ilo pariros la mondo saltege de nun avane
pro ke radio—uzado e parolanta kinemal
pikturi portos ol ad omna populi.

Nu, kara samideani, me adios vi a me
pregas ke vi telegrafez, se esas posibla od
adminine skribez letri quik segun I’adreso
donita. Balde ni parolos plu libere ed
omna—die en nia kara linguo. ‘“Til
revido,””—pronuncata (teel la rayveedoh)
¢ signifikanta literale—"until seeing” or
“until we see each other again’”’—en plu
felica dio. Bona nokto!

English

Now, dear fellow-Ilists of the Ilo
world, of the whole world. I am
at the La Presse station in Montreal,
Canada. It is a very great pleasure
to me to speak the first time from North
America across the ocean to my fellow-
Ilists., in other lands. If you suc-
cessfully hear me, do Ilo the good
favor of sending to the address previously
given in the Ilo press, a cablegram,
or at least write me a letter, about the
fact that you hear me. This experiment is
watched by many eminent persons.here and
will be an historical event if my Ilo words
are heard in other countries.

I am very happy with you, dear fellow-
Ilists, you idealists who labor tire-

.lessly, patiently for our beloved cause, be-

cause of the satisfactory progress forward
of Ilo. It is a good, just ideal and.
therefore, will conquer, surely conquer,
throughout the whole world, over all bar-
riers and in spite of every sort of evil-
hearted men who always hate the progress
and happiness of humanity. If the tremen-
dous need did not exist for the blessing of
Ilo to a divided, suffering humanity,
then the final, glorious victory of Ilo
would be doubtful, but progress itself will
bring Ilo in as the beautiful, world-
wide auxiliary language, of course, by and
with our continued work for it.

Ilo is the language of that modemn
marvel, the radio telephone in the employ-
ment of the latter across frontiers, and also
will be the language of the talking moving
pictures, which will soon be a success.
Ilo will go by leaps and bounds
throughout the world from now on, because
the radio and talking movies will carry it
to all people.

Now, dear fellow Ilists, I bid you
adieu, and I beg you to telegraph, if pos-
sible, or at least write by letter immediate-
lg' to me according to the given address.

oon we shall talk more freely and every
day in our beloved language. "Il la re-
vido” (pronounced *teel la rayveedoh’’ and
meaning, literally, “until seeing,” or “until
we see each other again”) in a happier day.
Good night.

“stolen from the

Tlists”

“omna” is a good translation of “all.”

or American Esper-
antists spoke Japanese,
Tagalog or Chinese
they would know this.

Let me say that
“lNo” has a perfect
right to this abbrevia-
tion, signifying “In-
ternational Language”
as a name. It was the
original - name used
from 1907 to 1909 in
the official organ of
the .\cademy. called
“Progreso.” Why did
Mr. Sayers not tell the
public how thie Esper-
antists  have just
changed the name of
their British Official
Magazine to “The
International
Language”? These
tactics simply offend
the public’s sense of
fair play and avoid
the real test, that of
translation of technical
and scientific works.

To allow the reader
to compare an Ilo and
Esperanto translation,
Mr. Sayers’ speech,
published in the last
issue, is reproduced
here.

By a close study of
this translation to Ilo
and the translation to
Esperanto in the Au-
gust issue, the out-
standing  differences
can be seen.

Since the Esper-
antists are making the
childish claims of hav-

ing several times the number of adherents

(shtelitaj de la Ilistoj) and “stolen by the
Tlists” (shtelitaj de l1a Histoj) ? I think not.

In Ilo we have a language which, in spite
of Mr. Sayers’ insinuations to the contrary,
has not been “tinkered” with. Ilo has grown
scientifically by the 800 odd discussions, tests
and decisions of its Academy. It is now a
working tool of far greater refinement for
radio than the loosely constructed Esperanto
system can pretend to be.

Ilists admit that you can’t write good Ilo
unless you know the simple rules for form-
ing new words. Esperanto puts things to-
gether in a deceptively easy—even careless—

An Tlist can say “it is perhaps possible”—
t}_\tz:,] E,sperantists must say “it is possibly pos-
sible.’

Ilists can distinguish between “stolen by”
and “stolen from.”. They say “stelita da”
and “stelita de.”

To say that Ilo is too rigid and too exact
is to praise it in the eyes of engineers and
all exact thinkers. So would Latin be, if
brought up to date in technical terms and
regularized. Yet no one ever complains of
Latin’s rigid word formation. On the con-
trary, Ilo is more flexible than Esperanto
as it has an optional accusative case for

vvwvv.ameriﬂMiohistorv.com

professing Ilo, let us note that in May, 1922,
their own official organ “American Esperan-
tisto” stated that there were 230 members in
North America. Subscriptions to this jour-
nal at a dollar a head plus all cash sales and
sales of foreign exchange journals yielded
§500! Here is the “solid rock” of business
support of a system then 35 years old!
When one realizes that the Universal
Esperanto Association—the most practical
Esperanto body—has less than 10,000 mem-
bers, one can form a fairly accurate idea
as to the real strength of this decadent
(Continued on page 546)
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An [nterview With Secretary H. C. Hoover

By S. R.WINTERS

Read what the United States “Chief of Police of the Ether” has to say relative to the radio

broadcasting situation.

OVERNMENT supervision of radio

communication, prevention of mo-

nopolistic control of broadcasting as

a public service, avoidance of Gov-

ernment censorship of - broadcast
programs and the interconnection of trans-
mitting stations for the dispersion of events
of national import—these are among the sig-
nificant phases of radio broadcasting espe-
cially engaging the attention of Hon. Her-
bert Hoover, Secretary of Commerce. In
an authorized interview for Rapio NEws, he
briefly discusses each of these factors and
their relations to the government and to
citizens of the United States.

“The problems involved in Government
regulation of radio are the most complex
and technical that have yet confronted us,”
states Secretary Hoover, who has been pic-
turesquely referred to as the chief of police
of the ether. “We must preserve this grad-
ually expanding art in full and free devel-
opment, but for this very purpose of pro-
tecting and enabling this development and
its successful use, further legislation is ab-
solutely necessary.

“How profound the changes in this
method of communication have been since
the regulatory Act of Congress approved in
August, 1912, is indicated by the fact that
the whole telephonic application of radio is
practically a discovery since the act was
passed,” he continues. “At that time radio
was in considerable use as a telegraphic
method of communication, more especially
with ships, but there was not a single tele-
phone broadcast station in the United States.
Some indication of the development of the
art is shown by the fact that at the time
the act was passed 485 American vessels
were equipped for transmission of tele-
graphic messages. There were 123 land sta-
tions, of which one was trans-oceanic. There
were 1,224 amateur stations, as I have said,
all engaged in transmission of telegraphic
signals. Today there are 2,723 American
vessels equipped with radio. There are 12
trans-oceanic ctations, 790 other land sta-
tions and 16,590 amateur sending stations.
Where there were no broadcast stations,
there are today nearly 600 of them, located
in every town of importance in the country.
There are certainly three to five million
radio telephone receiving sets; therefore,
there is a radio audience of anywhere from
10 to 20 million people.

CHANGING CONDITIONS

“The year this act was passed the com-
mercial companies extended heartfelt con-
gratulations and paid a bonus to the operator
who, by his skill, reached a nearby station
in Porto Rico, whereas today we commu-
nicate hourly, with reliability, a vast num-
ber of commercial messages over both
oceaus. Twelve years ago the amateur
boasted to his friends of his communica-
tions over a few hundred miles. Today our
amateurs, to whom much of our radio
progress is justly due, nightly send mes-
sages across the Atlantic ocean, and within
the last 12 months we have been exchang-
ing broadcast programs with Europe.

“During these 12 years radio has come
into use for many other important com-
murications. It is used for communication
with air craft, and has found a very impor-
tant development as a practical compass for
iships, which seems likely to even reduce the
cost of government aids to navigation

what we may expect in the future.

“This increase in use has been due to the
tremendous discoveries and improvements in
the character of apparatus. The discovery
of the vacuum tube for amplification is the
foundation for all telephonic work. The
tuning and assembling of apparatus has been
improved to such an extent that we are able
to confine the sending and reception of sig-
nals to smaller bands of wave-lengths than
was the case 12 years ago.

“At the time the act was passed the wave
band occupied by each sending station was
so broad that only half a dozen channels
were open for sending. Now it is possible,
if the maximum use were made of technical
development, to send many times that num-
ber. For practical reasons, however, the
wave-lengths available for telephonic pur-

SECRETARY H. C. HOOVER

poses in the present development of the art
are much more limited than those for tele-
graphic purposes and are today practically
limited to the range between 200 and 600
meters. Within this area we have about
seven possible bands, for sending in any one
locality. The number of telephone broad-
cast stations that can be operated from any
one place is, however, more limited than
this because of interferences of one locality
with another. With the system of stag-
gered zones set up by the Department it has
been found possible, in some localities, to
work broadcast stations simultaneously on
three different wave-lengths or -frequencies.
No doubt, the number of available frequen-
cies will steadily increase with improvement
in the art and better adjustment between
different purposes.

“If the mechanical condition of the art
today were as it was 12 years ago, the
vast volume of radio communication now
constantly in motion in the ether would
create such a pandemonium of. interference
that-the whole art would break down. Were
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Through this exclusive interview, Mr., Hoover has cast some light on

it not for the regulation and the very tenu-
ous voluntary co-operation of today, we
should have pandemonium despite the devel-
opment of the science.

“The tremendous development in electrical
communications is to a large extent due to
the fact that individual initiative has not
only been unhampered by the Government,
but has been encouraged to the extent of the
Government’s ability and regulated so as to
give the maximum service. The further
legislation needed should, in my view, regu-
late only to the extent that is necessary in
public interest for the development of the
science itself, for the service of those who
make use of it. It seems to me, therefore,
that the fundamental thought of any radio
legislation should be to retain possession of
the ether in the public and to provide rules
for orderly conduct of this great system of
public communication by temporary permits
to use the ether.”

Mr. Hoover has frequently decried any
indication that would tend to place radio in
the hands of one individual or corporation,
or any group of persons. He reiterates his
viewpoint in this autliorized statement when
he declares:

AGAINST MONOPOLY

“It should be kept open to free and full
individual development and we should as-
sume that there can be no monopoly over
the distribution of material. Radio com-
munication is not to be considered as merely
a business carried on for private gain, for
private advertisement or for entertainment
of the curious. It is a public concern im-
pressed with a public trust and to be con-
sidered primarily from the standpoint of
public interest io the same extent and upon
the basis of the same general principles as
our other public utilities.

“I can state emphatically that it would be
most unfortunate for the people of this
country, to whom broadcasting has become
an important incident of life, if its control
should go into the hands of any single cor-
poration, individual, or combination. It
would be in principle the same as though
the entire press of the country were so con-
trolled.  The effect would be identical
whether this control arose under a patent
monopoly or under any form of combination,
arid from the standpoint of the people’s in-
terest the question of whether or not the
broadcasting is for profit is immaterial. In
the licensing system put in force by the
Department of Commerce, the life of broad-
casting licenses is limited to three months
so ' that no vested right can be obtained
either in a wave-length or a license. T be-
lieve it is safe to say, irrespective of claims
under patent rights on apparatus, that broad-
casting will not cease and neither will our
nublic policy allow it to become monopo-
lized.”

Secretary Hoover believes that the present
system of broadcasting will be developed by
the more frequent interlinking of local trans-
mitting stations into a unified chain for the
dispersion of events of national significance.
The broadcasting of proceedings of the con-
ventions of the two great political parties is
a notable instance of this interlinking of
several broadcast stations.

“Radio interconnection is the next and

(Contintted on page 568)
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Right: The most novel use of radio is seen here in
its introduction into the water. so that bathers mav
listen ‘in with complete comrort and sip cooi drinks
at the same time. A loop aerial is sufficient for
picking up the signals from local broadcast stations.
© The Gilliams Service, N. Y

Below: In the United States we find that radio
parts can be purchased at Cigar Stores and Five-and
Ten-cent Stores, but European dealers have gone us
one better and peddle radio parts on the streets.
The vender’s cart above 'is equipped with a complete
receiving set, giving the latest programs to the passer-
by as a means of stimulating sales. © The Gilliams
Service, N. Y.

IEETI I

Below: Here is the large Super-Hetero-
dyne receiver, loop aerial, loud-speaker and
all, which was installed in the White House
during the Republican National Conven-
tion that the President might be directly
informed of developments. © Henry Miller
News Picture Service.
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Above: Not to be outdone by “WDAP”
in Chicago, which through its radio
broadcast station is known from one end
of the country to the other, the Hota
Majestic of New York City, has installed a
high powered broadcast station of its own
with one of the most beautiful broadcast
studios in the country. This station is
now in operation, using 500 watts of
power.

The photo shows a view of the studio.
An unusual feature is that all microphones
are concealed in the walls, and when the
speaker announces, it will not be directly
into the microphone. This station is
known as “The Voice of Central Park.”
© Kadel & Herbert.
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Here is the latest, a shoe box radio set.

This young bootblack provides radio enter-

tainment for his customers while they are

hdving their shoes shined. - © Kadel &
Herbert.

An interested crowd
in Cleveland, Ohio,
listening to the pro-
ceedings of the Re-
publican National
Convention via radio,
being projected from
the loud speaker
horns of a Western
Electric Public Ad-
dress System.

RIS T

A close ‘up view of a
new combination loud
‘speaker and table
lamp. A receiver unit
fits in the base, the
column of the lamp
is utilized as the horn
and the shade as the
deflector. © Kadel &
. Herbert.

ey T

e
Reginald ‘Gouraud, an
American living in
Paris, has‘a 32-meter

ST et b0k

A Cincinnati shoe re-
pairing estabiishment

is providing radio en- transmitter. He

tertainment for its hopes to bridge the

patrons. © P & A Atlantic. ©P & A
Photos. Photos.
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Here is William Arthur Rand, ail dressed up as a radio
loud speaker, in the pageant held recently at Bradley
Beach, N. J., in which hundreds competed for prizes.
William won a prize for his unique representation. 5
© Fotograms, N. Y.

This short wave radio transmitter, installed for the Olym-
pic games at Colombes, riear Paris, broadcast the pro-
ceedings which were picked up by the large stations
throughout France and re-broadcast on longer wave.
lengths. A power amplifier and a large horn were used
locally to announce the result of each contest to the
crowds in the grandstand. © International.

»

R/

>

Some of the Boy Scouts at their summer <amp at Bear
Mountain, N. Y., decided to rig up a radio set in their
rowboat so they might enjoy programs from broadcast
stations near home. Note the large loop aerial. This
they constructed themselves, in true Scout fashion.

© Foto Topics, N. Y.

This giant .Joop aerial, erected atop the ‘Bush
Building, London by the U. S. Shipping Board, is
8 feet square and is wound with 48 turns or ap-

proximately 1,530 feet of stranded aerial wire. (
Mounted on ball bearings it can be turned om its

axes from the interior of the building. This loop fi

is employed for reception from high powered Naval \
radio stations in America. © Wide World Photos. D g
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Right: Interior of the new $50,000 Municipal
Broadcast Station, WNYC in New York City.
This station was opened recently and is
transmitting on a wave-length of 526 meters
with a power input of 500 watts. The photo
shows Grover Whalen (left), Commissioner of
Plants and Structures, and John F. Hylan,
Mayor of New York City, inspecting the appa-
ratus, © Fotograms, N. Y.
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Right: Mr. H. L. Swart, Chief Radio

Operator at the Radio Mail Headquar-

ters, Washington, D, C., and the S-k.w.

arc transmitter which furnishes quick

service for mail planes. © Henry Miller
News Picture Service.

Radio News for October, 1924

| T
e

Left:  The Navajo Indians at Grand Canyon
National Park, Arizona, are very much inter-
ested in radio. Reception is very good at Grand
Canyon, as the rim is 7,000 feet above sea
level. This Squaw and her Papoose are en-
joying a radio concert from a nearby station.

.

Left: Radio is a boon to
the members of this coast-
guard station, at Rye
Beach, N. Y. Practically
every day is uneventful for
these men, but now, with
the radio, they can listen
im to a varied program,
which gives them a great
deal of enjoyment. They
used to hit the hay. early;
now they stay up and ligten
in. © Fotograms, N. Y.
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Right: The sending apparatus which is used to communicate
with underground radio sets. Tests are being carried on by the
Bureau of Mines, in order to perfect the apparatud to enable
miners to communicate with the outside world without the use
of high powered sets. Such tests are of considerable interest
when interpreted with due referénce to the conditions underlying
each test. The set can be used in cases of emergency for com-
munication between entombed miners and the outside world.
© Henry Miller News Picture Service.
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Above: Here is a suggestion for carrying your
radio when off on a vacation. Alexander Carr is
here seen with his radio set mounted in a ward-
robe trunk. Batteries and all are included. They
are behind the panel. © Kadel & Herbert.
Left: A group of tourists listening in on their
radio atop Pinnacle Peak in Ranier National Park,
6,665 feet above sea level. © Kadel & Herbert.

4

Left: Sketch of the
radio broadcast station of
the General Electric
Company, now being
built at Denver, Colo-
rado, to complete the
chain of three super sta-
tions. The other stations
are WGY at Schenec-
tady, N. Y. and KGO at
‘Oakland, Calif. The
Denver station will be on
the .air early this .winter.
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Duet With Singers 3,000

Nove] Broadcast Feat to Take
Place During New York
Radio Show

. TO AERIAL

. BOTH TRANSMITTERS' v
OF SAME WAVE LENGTH Seecan %

AS YOU RECEIVE
THE DUET ~
1}
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Miles Apart To Be Broadcast

This double page illustration shows how the radio duet will be made possible.

pair will transmit on the same wave-length.
relayed to one of our broadcast stations and re-transmitted.

GREAT BRITAIN =g

BOTH THE SAME
WAVE LENGTH
9

At both ends there are to be two broadcast statiopms.
In the United States tbe male voice from Englan
The other American station wil) be broadcasting the female voice on thé same

479

Each
will be picked up by a sensitive re_ceiver.

wave-length; thus you will pick up both of them. England will pick up and re-transmit the woman’s voice in the same manner as our station

will pick up the man’s vcice.

On the left is a close up of a receiving station.

Radio [n South America

American Radio situation to the WUnited

. States listener is the entire absence of
legal regulations. Such regulations prob-
ably exist in most of the republics, but
practically no notice is taken of them. As
a result, amateuys, almost entirely on tele-
phony, are heird mixed up with the broad-
cast and commercial stations on all waves
from 90 to 500 meters. At times this leads
to trouble, but as a rule it is noticeable
(and very much to the credit of the local
amateurs) that there is practically no inter-
' ference while concerts take place, in spite
of the absence of silent hours and super-

vision.

There are relatively few hroadcast sta-
tions in regular operation; the principal
station is LOX, of the Radio Cultura or-
ganization, situated at Palermo, a suburb of
Buenos Aires, Argentina. ‘This is a 500-
watt station, and it should be possible for
United States listeners to pick up LOX. It
transmits every night on 375 meters. from
01.00 (1 a. m.) G. M. T., until about 03.00

THE most striking feature of the South

(3a. m) G M. T. As a rule, the program -

is of a musical nature, with rather long
pauses between the items, and often with a
short speech (in Spanish of course) ~at
0200 G. M. T. The station is usually an-
nounced as “Estahsiohsn
Rahdio Cooltoorah Palairmehh Bwaynos
Averes.” (If you know -Spanish, forgive
this attempt to indicate. the pronunciation!)
Two routine items which may help to pick
up the station are the transmission of a
15 minute telegraphy practice (at the start
of the program), using buzzer modulation

Elle Oh Eckis .

By JOHN ENGLISH

and the hour signal at 0200 G. M. T.. chim-
ing the four quarters and striking 10.

Another Buenos Aires station of equal
power, recently re-erected and as yet not
giving such good results as LOX, is LOZ,
situated at the high-power telegraph station
of Monte Grande (illustrated in Rabpio
News, May, 1924), and operated by the
Argentine Broadcasting Association. This
station proposes to broadcast the operas
iram the Colon theatre in Buenos Aires,
and also to try re-broadcasting the KDKA
94-meter concerts.

Others of impottance are the two Monte-
video stations, hoth using 500 watts. There
is another at Santiago, Chile, a French sta-
tion of the same power, which, up to the
present. has not heen altogether satisfac-
tory. Iun addition, there are many smaller
stations. giving more or less regular pro-
grams, but generally speaking rather less
than more,

Most of these, and also the amateur sta-
tions (and there is, of course. no hard and
fast division between the one and the
other), use transmitters made in the Argen-
tine by local firms or the local branches of
United States manufacturers. Customs and
other import duties make the importation of
apparatus rather unprofitable.

In the same way, the vast majority of re-
ceivers in the Argentine (in which country
radio has developed most rapidly) is made
in Buenos Aires. although United States
sets, as well as German. French and British
apparatus, are all on sale.

THE SHORT WAVES
The interest of the BCL at present is
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chiefly turned towards North American
broadcasting. In fact, the Radio Club of
the Argentine proposes to hold a competi-
tion in reception of the northern sfations.
As might be expected, the outstanding sta-
tions which evervone tries for and many get
are KDKA and WGY. Others of which
confirmed reception is recorded are KFKX,
WBAP, KPO, KHJ, KGO, WEAF and
WDAF. Static and interference (especially
in Chile, cansed by the spark station at Val-
paraiso, which is audible 200 miles away on
all waves from 60 meters to 1,200 meters)
are, however, constant stumbling blocks to
the broadcasting waves. Therefore, there
is very little pleasure to listen to the U, S,
concerts.

On the short waves it is quite another
matter, but as yet there are very few ama-
teurs taking an interest in 90- to 120-meter
work by KDKA and WGY. Both may be
heard thoroughly with the simplest circuit
and one tube, and this on practically any
night in the year.

Amateur telegraphy has just started to.
interest the local fans. While this is being
written, the first Pan-American tests, or-
canized by the American Radio Relay
League and the leading amateur periodical
in Buenos Aires, the Revista Telegrafica,
are in progress. No doubt they will be suc-
cessful as regards the reception in thesc
countries. of North American amateurs,
since they are audible every night. In fact,
one-way communication has already been
established between 1XAM and the writer.
but it seems doubtful as to whether our sig-
nals will be recorded in North America as
yet.
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Davy Jones Speaking

By J. FARRELL

Above: The contrel panel
power amplifier which were install-
ed on the end of the '‘Steel Pier”
at Atlantic City to pick up the
minute voice currents coming from
the microphone into which Mr.
Jackson spoke while walking on the
ocean bed. The power amplifier
was connected by telephone to
station WIP from where the queer
monologue was broadcast. © At-
lantic Foto Service.

(44 'M on my way to the bottom of
the sea. On my left 1 see the
wreck of an old boat. It looks

like the skeleton of a huge fish. In it

a school of little fish is playing. The

rays of the sun, which look green at

this depth, shine on their backs.”
This message was recently broadcast

¥
by a deep sea diver from under 50 /74

feet of water off Atlantic City. The
diver, in regulation diving costume, dis-
closed some of the secrets of the deep
to a vast radio audience, as he casually
strolled about on the sea bed and peered
into Davy Jones’ locker.

In the performance of this remarkable feat,
which has numerous practical aspects, a close
contact electric microphone was imbedded in
a rubber sponge and the sponge fastened
inside the diver’s helmet. The microphone
was connected by- special waterproof wire
with an ampiifier located on what is known
as the “Steel Pier” at Atlantic City, N. J.
The message was carried from this point
overland and under the Delaware River 60
miles to the control panel of station WIP
at Philadelphia.

“Neptune is next on the program,” said
the announcer at the Philadeiphia station,
and a swirling and swishing noise was heard
by thousands of radio fans in all parts of

the counfry. This noise was made by the
air currents in the diver’s helmet. Then as
the diver went down from a small boat 75
feet off the end of the Steel Pier there
came faintly into the ears of the fans a
description of what he saw. The almost in-
distinct quality of the voice was due, ex-
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Above: Mr. G. A. Jackson, the
deep sea diver, descending irito the
ocean from the boat off Atlantic
City prior to his unique description
of what he saw “‘below.” To the left
is a photo of the helmet used by
Jackson, showing the microphone
and the wires leading from it to the
world above. @ Atlantic Foto Ser-
vice.

[ T P AT T R T .

plained C. A. Goudy, radio engineer in
charge of the Atlantic City station, to
the fact that the diver was not speaking
directly into the microphone. Later in
the evening the diver went down again
and his voice was plainly heard.

The station at Atlantic City is con-
nected with the main station at Phila-
delphia by a special telephone circuit
that goes across the state of New
Jersey. There is an amplifier at
Camden, N. ], on the east shore o
the Delaware River. A submarine
cable under the river completes the
circuit into Philadelphia.

The station, which is operated by Gimbel
Brothers, has been heard all over the United
States, in England, France, Germany, South
America and Hawaii. There are nine re
mote control rooms located in various parts
of Philadelphia in addition to the station at
Atlantic City. The wide variety of mate-
rial broadcast is indicated by the location
of the remote control stations which are
placed in the Holy Trinity Churchs Metro-
politan Opera House, Cafe L'Aiglon, Ger-
mantown Theater, Forrest Theater, Club
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Mr. G. A. Jackson, the deep sea diver, after having broadcast his experiences in “Davy Jones' Locker,” and the silver loving cup presented to

him by Miss Alma Tell, noted actress.

The accompanying sketch shows how

Jatkson’s voice was carried in the form of an clectric current,

from his helmet to the boat, from the boat to the pier and thence to broadcast station WIP by telephone. from where it was transmitted

Madrid, University of Peunsylvania, Phila-
delphia, Police Band Room; and the St.
James Hotel.

Numerous microphones are placed around
the Steel Pier at Atlantic City to broad-
cast the various attractions at this world
famed playground.

A feature of the service which figura-
tivély brings the Atlantic Ocean into the
homes of thousands of people inland, who
perhaps have never seen deep water, is the
daily broadcasting of the sound of the waves
as they break on the beach. “What are
the wild waves saying?" this broadcast is
called. It is accomplished by placing a
microphone inside a waterproof bag and low-
ering the bag just above the surf. G. A.
Jackson, deep sea diver, who made the under
water experiment declares that it was the
first radic test of the kind ever‘made. At
the conclusion of thg experiment a silver
loving cup was presented to Mr. Jackson by
Alma Tell, the famous actress. Mr. Jack-
son represented a Philadelphia salvage com
pany and the inscription on the cup read,
“Presented by Radio Station WIP of Gim-
bel Brothers, Philadelphia, to the Philadel
phia Derrick and Salvage Corporation, in
honor of the first radio broadcast from the
bottom of the sea, July 31, 1924

Communication between divers under
water and operators of the air apparatus on
the water is usually accomplished by means
of rope signals. Perfection of telephonic

into the ether to be heard by listening radio fans.

communication euables the diver te give a
moere accurate graphic description of the lay-
out on the ocean floor, and in special cases
*his description may be broadcast direct to
shore stations where drawings of the posi-
tions of wrecks and submerged treasure may
be made. I his test trip Mr. Jackson found
two rotting derelicts, the presence of which
had been theretofore unknown.

The success of the radio breadcasts by
Gimbel Brothers has been such that the
company is now building a station in its
New York store, that will embody the latest
type of radio equipment. The station will
be known as WGBS and will operate on
316 meters.

The operators of the Atlantic City station
have had wide experience with the effect of
radio broadcasts upon theatrical box ofhce
receipts and sales of phonograph records and
sheet music. Mr. Goudy stated that follow-
ing the first broadcast of Earl Carrol's
“Vanities” in which Peggy Joyce was the
star, station WIP wasg figuratively flooded
with requests from listeners in for reserva-
tions for the performance. The practice of
broadcasting the first act of ‘“Vanities” on
the opening nights was followed in every
city played by the show and in every case
the house was sold out days in advance
It is simply the inherent human desire 1o
see what is heard, as one turns instinctively
to look whence sound comes.
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KDKA TO BROADCAST FOR POLAR
SHIP “ARCTIC” NOW ON
WAY NORTH

Recognizing the fact that the signals trans-
mitted from KDKA, world’s pioneer broad-
cast station, have a world-wide range and
offer the only solution to dependable voice
communication at immense distances, the
steamship Arctic sailed recently from Que
bec on a vovage to Etah, Greenland, carry
ing a full complement of special radio

* equipment suitable to pick up special broad-

casts from KDKA.

The Arctic is carrying with it two
Canadian Westinghouse special reccivers.
one of which is for delivery to Donald
Mix, radio operator of the McMillan Ex
pedition, somewhere along the Greenland
coast. the other set is for use aboard the
Arctic. Both these sets are designed to
receive, special signals which will be trans-

mitted from the new experimental station

of the Westinghouse Electric & Manufactus-
ing Company, at East Pittsburgh, Pa., every
Monday niglit from 10:30 to 11:00, East-
crn Standard Time.

In addition to its receiving equipment the
Arctic is equipped with three transmit-
ting sets, one standard 3 kw. 600 meter
spark set; one 1 kw., 2100 meter [.C:W. set;
one 2 kw.. 120 meter I.C.W. set.

The call letters of the Arctic are VDM

(Continued on page 570)
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By A. M. JACOBS

Of United States Army Air Service

¢¢ JOHNNIE,” said a mother in a comic
weekly some months ago, “run in and
radio your father that there’s a gentle-
man down here to see him. He just went
info that pink cloud.”

It’s a fast moving age. That which is ir
the realm of possibility in a flash becomes
reality ; reality soon becomes history. Yes-
terday we made the joke come true.

We saw Lieut. A. L. Johnson, McCook
Field -aviator, take off in his DH P-292
Army plane and head for the clouds. There
were plenty of them—though none were
pink—and the airplane was soon lost to
view. Casually we strolled into the McCook
Field Laboratory where “Pop” Leland sat
hefore a ground station radio set.

“Lieut. Johnson is ‘up, ” we said, “could

. we talk to him?”

“Pop” started the motor generator and
threw some switches, putting the set in ppera-
tion.

“Hello—hello—hello,” we heard -him ¢all
into a hand telephone in the most approved.
radio voice.- “This is A-W-5 talking. Some-
body wants to .speak to Lieut. Johnson.
Can you hear me, Johnson? Come in—

' come in—come in.”

Then from the moving plane somewhere
in the clouds, out of sight, came faintly and
scratchily at first as if through a struggle,
but unmistakably familiar, Lieut. Johnson's
voice.

“Hello—heflo—A-W-5, Lieut. Johnson
speaking. Can hear but cannot understand
very well—seems to be a great deal of sta-
tic. Try again.”

“Pop” tried again, There was more turn-

ing of dials and talking, then we were
handed the telephone and the head piece,
while “Pop’s” nod seemed to indicate that
| all was very well.

e " “Hello, Lieut. Johnson,” we said, “can you
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Pilot Interviewed by Radio While Flying

hear us? If so, we'd like to know where
you are just now and how the weather is
up there.”

A TEST

Clearly, as if in the same room, Lieut.
Johnson’s. voice came back. “We are flying
over New Lebanon, Ohio, at an altitude of
about 4,000 feet and are climbing steadily
to get above the clouds. The clouds are
very thick this afternoon, scattered from
3,000 to 6,000 feet in height. The ther-
mometer registers 45 degrees, which with
our suits and .helmets makes a comfortable
flying temperature. We are traveling at a
speed of 80 miles an hour. Now we have
climbed to about 5,000 feet and are in clear
sunshine, although New Lebanon lies hidden
below. Dayton lies to the east of us, but
we cannot see it. We are now over West
Carrolton.  Can you hear me?”

We: “We can hear you distinctly, Lieut.
Johnson. With what kind of radio set is
your plane equipped?”

“Lt. Johnson: “It is known as type SCR-
134. The receiving unit is a Super-Hetero-
dyne with peanut tubes. The set is shielded
in order that the ignition noises of the
engine may be cut out. We carry a trailing
wire antenna with a 5-pound lead weight.
The metal parts of the plane, the wires of
the fuselage and the wings are all con-
nected together and act as a counterpoise.
In principle, of course, it ts the ordinary
transmitter and receiver used the world over,
but there have had to be special adaptations
to make it. serviceable and practical for air
use, and these details have been worked out
by the Signal Corps and tested at McCook
Field. Does that answer your question?”

We: “Quite completely. Where are you
now-?"
Lt. Johnson: ‘*We have been approach-

ing Xenia, Ohio, and are now above it

e wm

to the radio equip;xent installed
the airplanes of the U MArmey.
pilots remain in touch with the air.

. jdrome while flying, The above illustra-
~ tion sho
recently

ws' how a pi was interviewed
while ‘several thousand feet in
the air., :
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The clouds are very sloping and broken,
They are apparently headed for the north—
at least the wind seems to be carrying them
that way. We are now at a bank of
cumulus clouds several thousand feet high
We will go over them. Up we go! Up
along the side of the bank! Now we are
at the top—and down we go—down the
other side at a speed of 110 miles per hour.
Dayton now lies to the left and Xenia to
the right. Could you hear me distinctly
during the climbing and diving of the plane?”

We: “Very distinctly. There was no
change in sound, whatever.”

Lt. Johnson: “I am now circling around
another cumulus cloud. Now I am about
to enter the cloud—now I am in the middle
of 1t. I can see nothing. Is there any
difference in sound?”

We: “None whatever. What are these
direction finding sets for pilots that we hear
of ?”

DIRECTION FINDER

Lt. Johnson: “That is a radio develop-
ment also, the airplane adaptations of which
have been largely worked out at McCook
Field. Suppose an airplane were flying from
Washington to Dayton by night, or in a
storm, so that it was impossible for the
pilot to keep to the course with the cus-
tomary land marks. The radio direction
finder will guide him directly from one point
to another in this way: The ground station
sends out signals, so directed that they are
most distinct along the line of the course.
The pilot finding his signals becoming in-
distinct would know that he was leaving his
course and would turn his plane until he
found the signals distinct once more. With
this system.the airplane need to carry no
transmitter, only a receiving set. This is,
of course, the simplest of these systems
There is also what we call the equi-signal
system. Two signals of equal wave-length
are sent along the line of the course. When

f

‘This illustration shows the radic instal-
lation aboard an airplanc. The ohserving
officer operates the set, current for which
is supplied by a wind-driven dyname
mounted on one of the wings. The aernial
is = single wire hanging under the plane.

the pilot leaves the course, one of the
signals becomes louder while the other dies
away, so that he is warned to reset the
nose of his plane and keep on the line of
equal signals if he would come safely to
his airdrome. Radio for the airplane is
still in its infancy. But these developments
are improvements that are making flying
safer day by day, against all sorts of haz-
ards and under all sorts of conditions. We
are now over Wilbur Wright Field and the
Huffman Dam. Since talking to you we have
flown over New lLebanon, West Carrolton,
Xenia, Wilbur Wright Field, and we are now
headed for McCook Field. If there are no
bill collectors about, we’ll come down.”

We: “The coast is clear. This has been
quite interesting, Lieut. Johnson, and it
would' seem to prove that if one wants to
interview a pilot while flving, one must
work fast.”

Lt. Johnson: *“You bet.’

We strolled out of doors, There were
several planes against the sky. At the dis
tance from the ground of cven the lowest
one, it was impossible to- distinguish any
sign of a pilot, any sign of human beings
within them. Even the sound of their
motors came softened through the spaces

It's a fast moving age!
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The Story of a Dreamer Whose Dreams Come True

N a spacious room in the building of the

.§ largest theatre of the world, the Capitol

Theatre of New York City, a group of
about 40 men and women have met every
Sunday night for almost two years, freely
giving of their time and talent for broad-
casting a program of exceptional merit,
chiefly for the one definite end of bringing
cheer to disabled service men. And the
guiding spirit of this group is a man whom
thousands speak of as “Roxy.”

To understand how true to the character
of Samuel L. Rothafel is this great unselfish
work, one must go back to the history of
the man. himself.

The son of people of ordinary circum-

stances, born in a_small Minnesota town, he
was brought to New York at the age of
12 vyears. He was shortly recognized as
the family “black sheep”, unable to' keep a
job, spending his time moping and drcaming.
He was a cash-boy, a book-agent, a Marine,
and again a book-agent, landing
finally in the mining town, Forest
City, Pennsylvania, where he
married and definitely acquired a
purpose in life.

Here, in the rawest, crudest
days of the motion-picture, he
started a picture business in a.
hall behind a bar-room, with an
entrance in an alley, and borrow-
ed 250 chairs from the local
undertaker. In this place of five-
cent admission, he painted his
own signs, ran his machine, scored
and arranged the program, and
saw unbelievable and amazing
possibifities in the line of motion
picture presentation, at a time
when all energies were concen-
trating on the making of. the pic-
tures.

Rothafel left Forest City and
went fo Philadelphia to work
with Keith's, and here he develop-
ed the system of twilight projec-
tion in countrast to the then pitch-
black theatre. Then to Mil-
waukee where he had the good
fortune to meet the great Bern-
hardt, who gave him the oppor-
tunity of presenting her picture
of “Queen Elizabeth,” which was
Iis first chance to use his con-«
cert-program ideas. Almost at
once he was offered the manage-
ment of the Regent Theatre of
New York.

The Regent has probably been
forgotten by all except the pion-
eers who made it, for the day,
the picture house de luxe of New
York, and of the country. In-
stead of a piano, here was. Cari
Edouarde, now leader of the
Mark Strand orchestra, with an
orchestra of eight that soon be-
came twelve, Mr. Edouarde has
told me of a night early in the Regent’s his-
tory, when the audience, used to the un-
speakable clap-trap of the cheap movies,
hissed the rendition of a fine musical num-
ber. Rothafel came out and offered to re-
fund money to those who wished to leave.
They staved.

_It is Broadway history that Rothafel went
from the Regent to the Strand, designed
and managed the Rivoli and Rialto, went
even to Los Angeles to start a theatre there,
and finally, after working with the Marines
during the war, was offered that palace pic-
ture-house, the Capitol. You in every ¢ity
of the United States, who enjoy in artistic
surroundings the best photo-productions of

By GOLDA M. GOLDMAN

the day, surrounded with an ensemble of
prologue, music and dancing of the highest
type for 50 cents, have only the one man to
thank for the. artistry of the performance
you have witnessed, for the comfort and
beauty of your surroundings, and the un-
doubted development of your own aesthetic
appreciation of the arts ‘which before were

An intimate study of Samuel L. Rothafel,
Manager of the Capitol Theatre, New York
City, who, with his “‘gang” entertains a
vast radio audience every Sunday evening,
Better is he known by the name ‘“Roxy.”

thought to be the property only of the rich.

But what of the actual character and
abilities of this man who is to-day the most
successful presenter of motion pictures in
the world? First of all, there is his versati-
lity. Untrained as an architect, he plans
exeellent theatres, and sees them constructed.
Though not a trained musician,  he leads
his orchestra of 85 pieces. With little
knowledge of the technique of electricity,
he plans exquisite lightin;;z effects. Nothing
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is too big or too -small for his attention,
from stage settings to. ushers’ uniforms.
Simple of habit, going nowhere for inspira-
tion, he still brings into being one daring
innovation after another.

He works ceaselessly. He is interested
in everything and every person about him.
He likes to discover and develop young
talent, and have youthful faces. and en-
ergies about him_. And he is generous to
a fault. Poor children make an especial
appeal to him, and .he is always doing things
for them.

All of this gives the reason for his being
the man to think of bringing joy to the
soldiers who are tied to their hospital beds,
so that first he thought only of the special
Sunday night programs for them, and now
he 1s working on the New York “Sun”-Roxy
radio fund, the purpose of which is to put a
head-phone at the side of every bed in the

.. service hospitals—and there are 4,000 of

them in New York State alone.
The mark set by the fund is
$500,000, and at this writ-
ing over $108,000 has been sub-
scribed by men and women and
even children who have enjoyed
Roxy's concerts and who are
glad to help.

The money he has raised, how-
ever, is not the most important
thing, More important is the
fact-that that tremendous vitality
of his has kept a volunteer band
of  broadcasters together every
Sunday night for two years. I
wish that all of you who have
come to love “Roxy and his
gang” might spend an evening
with them in their studio and see
them working together.

The studio ‘itself is big. but. a
workshop- rather than a lounge—
plenty of comfortable chairs, a
platform for the studio orchestra,
a piano, a microphone, and—the
gang!

You know their names from
long listening-in: Betsy Ayres,.
‘Gladys Rice, Evelyn Herbert,
Douglas Stanbury, Joe Wetzel,
Wee Willie Robyn, Peter Har-
rower, Dr. Billy Axt, Marjorie
Harcum, Ava Bombarger, the
Freeman sisters, Daddy Jim
Coombs, Eugene Ormandy,
Yascha Bunchuk, ‘and David
Mendoza and his studio or-
chestra—you have heard them all
many times.

And just as T had always found
Mr. Rothafel himself interested,
alive and unaffected in. manner,
so I found his co-workers. Here
was nothing of that much talked
of professional jealousy or com-
petition. Instead, a gtoup of
people intensely interested in
cach other’s performance, truly apprecia-
among themselves as they sound over the
radio, and everything spontaneous and un-
studied. - Each one had a word to say for
the rest, arid to a man they wanted to call
my - attention to some ‘particular quality of
their leader's.

What a leader he is! The program that
night, was a particularly impressive one, and
had of course been specially planned by Roxy,
his finger was on the pulse of the entertain-
ment every minute. He stood by the mic-
rophone with each performer, beating time

(Continued pn page 59)
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The Wail of the Lonhesome Shrine

Everything was quiet and restful.

E?. I'm an actor. Joe Hammer-
stein’s the name._ If you insists on
the horrible details, I dances. You
knows-—one of these hard soles
that skips out onto the planks and

says: “Ladies and Gen’l'men, I shall now
do my own original impression of Mr. David
Warhfeld in the Music Box Revue.” Not
that I'in trying to puff my own clarinet, but
it’s common talk we're good. By “we”
means myself and the major half of the act,
which is Doris, my best gal and nerviest
critic. Yeh, I'm married, but I don’t hold
no grudges. We being a good act, which
same is said of us even by booking agents,
greater praise than which ain't been spoken.
we gets to be headlined. Furthermore, we
draws good pay, although I don’t see much
of it. Most impossible of all; we saves a lot
of it, due to there being a little Scotch in
both of us, in her veins and in my stomach.
The upshot of it all being that we can lay
off during the hot spell and chum with the
sea gulls and starfish down here at Bright-
mere-on-the-Deep.

Both of us being naturally and necessarily
ambitious we finds time hanging heavy all
over us, me in particular. For a while we
gets by with a radio. but there ain’t much
kick for show folks to spend vacations lis-
tening to the same stuff they travels with all
winter. The wife by this time has every-
body’s pedigree and our front porch is a
first-class reputation-ruiner, which sets Doris
on the globe. Me. I don't see the point of
it all. so I makes myself previous about the

By ROBERT FRANCIS SMITH

[iT S
LI

That is, except for a radio concert about half-past eleven.
Least wise,

I heard it like it was all around me,

house, spending most of my idle .hours with
The Master. *

The Master is what. the servants calls
Jerry Lawson. Jerry, to set things right, is
a rational millionaire except for a hobby.
With him it’s science. He likes to fool
around -with wires and coils and see what
happens. So far he always has.

He stages his shows in the second story

‘of a deluxe garage, said second story being

fitted up with all the machines that ever
kept Edison up nights. So, upon this July
day, I breezes into The Master’s joint and
sits down. Him and me is good friends;
politeness is superfluous.

“Hello, Joe,” he greets me. “What'’s the
good word?”
“It ain't a good word,” T says. “It's a

bad word, and I don’t mean perhaps.”

“Has anything gone wrong?” he inquires.

T shakes my head. “Not like you means.”
I tells him. “The wife still speaks to me,
my income fax is paid and my agent knows
where I'm at. The big how! is this: I ain't
got nothing to do to kill time. All T does
is loaf, and while I'm pretty fair at it, I
don’t get no unusual thrills. So I'm open
for suggestions.”

He slowly shakes his well-lubricated locks
and stares out of the window. Then he
speaks.

“You mean you wish me to help you find
a way to pass the hours?”

“All T can do is pass with the kind of
deals T've heen getting.” 1 grumbles. *“I
wants .you should let me in on something.
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-could do.

Must have had a big horn on it I guess.
.

Give me some work to do—let me carry -a
lightning rod in your act.”

He sort of grins, having a sense of humor
at times, although he doesn’t look it.

“Really, Joe, I'm sorry,” he says, “but at
this moment I haven’t much of anything you
What would appeal to you?”
“I'm a desperate man,” I tells him. “What-
ever you says goes.”

Jerry gazes out of the window some more.
Then he turns around.

“Scientific ?”’ he asks.
“Any-tific,” I replies. “Science if possi-
ble.”

“Astronomy, Biology, Chem:stry. Dentxst
ry, Entomology, Geology——

“Interesting if true, I puts in,
hurt much?”

The Master don’t get it.
much?”

“Never mind,” I soothes., “Go on.”

He muses for a few moments, staring out
of the window at something. 1 gives a

“Was she

“Was who hurt

look. It's a funeral procession.
“Somebody,” declares The Master, “is
dead 3
“I hope so,” I remarks. Seeing as how

it didn’t get over, I makes a stab at humor
in Jerry’'s own line of chatter.

“His flesh will soon be gone, but his spirit
orever remains,” 1. states.

Suddenly The Master turns and fires a
broadside:

“Joe, do you believe in ghosts?”

The boy feeds 'em too .fast for me, so |

(Continued on page 510)
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Soup Modulation

By WILLARD WILSON

But a or more big congressman is seated next to microphone at speech table, and are continu-

ally making noise like gasoline suction dredge when drinking mud from river bottom. Thus,

speeches from other end of the table resemble, in volume, thin piping of Chinese doodle-bug
in forest of singing donkeys.

O Editor of Rapio News, which are
most picturesque and palatable of all
" radio mags. per month,

Honorable Sir:— -

Having met and also been talked at by
many pepl, interested in radio lately, huge
and stiipendous questions have been popped
at me which I think deserve solvation.

Namely: are the radio broadcast studios
DOOMED?

Such .are at first glimpse foolish and
puerile guestion; but upon deeper think con-
cerning such, assumes very unhumble propor-
tions.

At the inset, Hon. Sir, by studios are
meant not ingineer room where transmitting
sct, batteries, etc. is located. By studio are
designationed large, beautifully padded apart-
ment from which ‘many operas, birds, vio-
lins, etc., sing forth sweetly, accompanied
alternately by lily voice of highly salaried
announcer of station.

“But,” you gargle with pained also sud-
den expression, “who is Hon. fools eunough
to even intimate that such; namely, radio
studios, is doomed to quit?”

“These pepl. which have talk to me,” I
reflex glibly. “They are ones which have
put such high-powered question into my
head.” .

“But,” you spout forth again, “what
things has put such fpol ideas into heads
of such pepl.?”

“Many nights of listening at radio re-
ceivers,” I heterodyne triumphly. “Such
have loaded many radio fans with huge amt.
of alarm concerning future of radio studio.
Many nights of fevered search among huge
amt. of stations for one studio program
have made them became filled with many
coiled horror lest such are ‘becoming ex-
tinct.”

I will withdraw from quotation marks,
Hon. Sir, and continue with more fully
explanation.

For instance, ie., etc.

Last night I listened to Hon. radio. First
[ twist dials until- T pick up station which
are with me very favorite. Result, huge
silence intetmixed with clinking of dishware,
gigele laugh of many people in dance din-
ger, and finally faint shuffling music of
archestra playing ancient fox-waltz. Such
are no doubt very interesting if I was one
of dance shuffling. persons. But being in
receptive mood and faded kimona for re-

iving beautiful and educational studio pro-

i

gram, such undestinct music is as dish-water
to my humble ears.

Next I try another station and get results
ditto as above. - More clank of dishes and
dance feet music!

Next station are at ‘that time broadcast-
ing after-dinner speeches of Hon. plumber’s,
convention in Gargle Hotel. This are much
preferable, when heard, to swish-swish
music of unaudible dance band. But a or
more bhig congressman is seated next to
microphone at speech table, and continually
are making noise like gasoline suction dredge
when drinking mud from river hottom.
Thus, speeches fronr other end of table re-
semble, iri volume, thin piping of Chinese
doodle-bug in forest of singing donkeys:

1 mop sweat of madness from brow, Hon.
Sir, and twist regenerator again.

This time station UQP are intrapped an-
nouncing that they are broadcasting won-
derful band concert from distant seaport by
line-telephony. Presently come faint squeak-
squeak of announcer at distant harbor saying

Music, after being stepped up
howlingly by broadcast oper-
ator, are very fair, though
diluted with whistles of
passing boats, screaming
babies, barking dogs,
croaking sea-gulls and

other people which

infest Hon. -band
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.szSHSU('

wWWwWw americanradiohistorv com

SQUEEZZM-T

that next number will be that old favor-
ite, “A warm time in the Old Town to-
uight.” Music, after being stepped up howl-
ingly by broadcast operator, are very fair,
though deluted with whistles of passing
boats, screaming babies, barking dogs, croak-
ing sea-gulls, and other people which infest
Hon. band concerts at beaches.

With swift curse or three I swiftly twist
dials once more and capture another station.
Such are broadcasting whoopingly, with
huge fizz, political convention,

For one hour, Hon. Sir, [ search un-
dyingly for program emanating from some
studio. Finally one are. hooked by me
somewhere in the south of Arkansas. It
are small meatshop station, and music and
speeches from it are bunk. - But, they is
understandable and much preferable to
swish-swish, dog howl, suck-suck, fizz
whaoop, dance clank, etc. of other stations—
so 1 listen with eager pleasure,

Such are condition which have became
acute enough to enable many pepl. to ask
of me, “is the radio studio becoming ex-
tinct 2" ;

Pepl. appreciate three-stagely all effort of
stations to give something new such as din-
ner speech, political fizz, distant band noise,
etc. But also Hom Sir, they delight to
detect an atmosphere, at least sometime, pro-
gram from cushioned studio where voice,
and music are audio as well as radio, and
where battle of waiters, scrape of feet, bark
of dogs, and other congressmen are illumi-
nated from such.

Those are problem which for short period
of time have weighed on mind of your
Hon. servant and which are now transferred
to publication. As Hon. poet once gremarked,
“To have studios or not to have such.
Those are the question!’ Broadcasters de-
sire to please great amt. of pepl. and will
no doubt present to air such programs as
are desired by largest multitude of listeners.

So -the matter are in our hands and I
am pleased to sign myself as usual, your’s
for less dish-washy broadcasting. ~ With

salutations to oifice cat, I anr pleased to kiss
my hand to you and dictate myself, your’s
amplifiedly,

Chin Choo Chow,
Shanghai, Ariz.

X
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Radio Station SBRC
By S. R. WINTERS

ADIO amateurs throughout the
United States and outlying provinces
who have heard the call letters
8BRC may have frequently won- v T
dered what manner of man is the 3 1

operator at the remotely located radio send-
ing and receiving station in Pennsylvania.
Situated on a mountain 13 miles south of
Qil City, occasionally a fleet-footed deer may
be seen passing through the plantation on
which the radio masts—outposts of civiliza-
tion that they aré—extend upward for more
than 100 feet.

Harry Snow Myers, who presides over
the radio telegraph key at station 8BRC,
is a genius, and this much-abused term is
employed advisedly. He is a self-made man,
a master mechanic, and his meteoric rise in
the field of practical engineering and radio
is an inspirational chapter. His life story
did not come from the tightly-closed lips
of this reticent man, but was told the writer
by a friend of his.

Barely 30 years old, Harry Myers’ schol-
astic training has been nothing more than
passing through the grades of a rural school
near Van, Pennsylvania. However, when
only 19 years of age he built an autornobile
from old parts of cars. He operated it for
12 months and then converfed the automo-
bile into a bailing machine, for pulling and : B -
bailing gas wells, and pulling pipes from i ,l-l' b e
wells, Later, his mechanical turn of mind 1.gs v—a’:&‘.’m..!-.

resulted{ in the Consf"uc“on of 2 trlaCt.or’ The transmitter and receiver of station 8BRC, owned and operated by Mr. Harry Snow Myers.
made o Ol_d parts of an automobile during near Oil City, Pa. The transmitter, of the panel type, can be seen in the left background
his spare time. of the photo.

Four years ago, Harry Myers was- the
foreman in a small machine shop in Qil City,
Pennsylvania. Today, he is owner and sup-
erintendent of a factory manufacturing
winches, which he invented, and which are
used on tractors throughout the United
States. Five patents for inventions have been
issued to him and a score of applications for
patents are pending.

These manifold activities notwithstanding,
Mr. Myers during spare hours has equipped
and bujlt a very complete radio transmitting
and receiving station. Then, too, he has
mastered, without tutelage or systematic in-
struction, the international telegraph code.
By means of the latter, he may exchange
messages with Pomona, California, Porto
Rico and Cuba. Radio telegraphy is at once
a hobby with him and an incentive for
further stimulating his talents for things
mechanical and electrical.

That Mr. Myers is thoroughly imbued
with the radio fever may be ascertained
by glancing at one of the photographs il-
lustrating this article. He maintains wire-
less equipment at both his home and office.
In fact, the latter is given secondary place,
since the radio room is on the ground floor.
The towers for the antenna system at his
home are 94 feet high, while the masts
erected at his office appear to be more than
100 feet in height. He has a splendid trans-
mitter, and uses a standard type of receiving
set.

’ 3 p—
The radio shack and the two immense 100-foot towers which support the aerial of station 8BRC. Harry L{.Vers, success is due to unremltung_
Another aerial atop Mr. Myers' house is employed for broadcast reception. (Continued on page 572)
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British Station 5LP

Owned and Operated by L. W. Puliman

Operating room of Station 5LP with Mr. Pullman carrying on a bit of phone work.
appearance of this outfit is no doubt foreign to the eye of the average American amateur, but
insofar as results are concerned 5LP can be classed as a native transmitter and receiver.

VER since 1920 | have been carrying
F out various experiments in -connection
—. with radio telephony and the resuit is
he station shown in the photograph, which,
‘though far from perfect, is fairly efhcient,
and considering the power allowed for ama-
teurs in this country, has a reasonably good
range.

The aerial is of the twin cage type, each
cage being two feet in diameter. They are
spaced 10 feet apart and have a mean height
of fifty feet. A tuned counterpoise. or.
rather, earth screen, of ample proportious is
also used and is supported on heavy insu-
lators about seven feet from the ground.

The

The transmitter itseli is of a somewhat novel
type which is not generally in use in this
country, but I must say it is extremely good on

wave-lengths from 90 to 200 meters, which

is the range generally used by this station.

The grid coil is not coupled to the aerial
inductance in the circuit employed and by
experience it has been found that it must be
isolated from all other parts of the set and
then tuned into. resonance with the wave-
length set on the aerial inductance. This
tuning is very critical'and calls for a certain
amount of practice.

The high tension supply is obtained from
the A.C. mains. 250 volts 50 cycle, stepped

Hamitorial

up to 3,000 volts and rectified by means of
two heavy duty tubes. Windings are also
provided for lighting ‘the power valves and
rectifving tubes, though storage batteries are
still used for the other tubes, which consume
such a small amount of power that it has
not been worth while to set up the apparatus
to supply these from A.C.

The receiver is of quite a. normal type and
has no special features except that insulation
has been carefully watched and the wiring
well done with heavy gauge bare wire.
Five tubes are available which, by an
arrangement of switches, can be reduced
to one. Every care has been taken to avoid
stray capacities. With all its faults and
clumsy appearance, the receiver picks up
KDKA shorf wave stuff excellently and
without any interference from the local
broadcast station which is only three miles
awaya A change-over switch changes over
all the required lines and also switches on
the current to the transmitting transformer.
This feature, though common in America, is
far too often overlooked in this country with
the result that a lot of delay is caused when
communicating with a station which has
dozens of switches to change over, to say
nothing of a few wires to disconnect from
remote terminals.

From the photograph it will be noticed
that there is a closed cupboard under the
set which contains two storage batteries of
120 A H. capacity and ‘the smoothing con-
densers for the transmitting supply. The
condensers, which are ©of the oil-filled type, "
may be seen at the end of the set on the
upper level and the transformers on the
lower level.

In conclusion, I should like to express my
gratitude to Rapio NEws, of which I am a
constant reader, for the many helpful tips
and gadgets published. We have no such
paper over here. I am sorry to say. and so
we always await with oleasure the arrival
of Rapio News. May [ also add that if
any station on your side feels inclined to
try across on telephony. I am always here,
but C.W. has no interest for- me as I hold
there are many who get across on C.W ., but
few who manage speech. SLP is always
working from 11 A. M. on Sunday to 1:30
P. M., and again at 7 P. M. to-8:15 P. M.
This is the only constant working. but [
work any time [ have tests to-carry out.

L. W. PuLLman,
213 Golden Green Road,
T.ondon, England.

if You Are To Know [t At All, Know [t Well

Which, of course. is but anotlrer way
nf saying that experience is the builder
of success.
But, you object, it takes so long to obtain
experience.
And your objection 1s wrong. The books
and records of the ages are before vou for
the reading. Experience gone through and

K?\’OWEDGE is power.

ready made that, though it cannot substi-"

tute for practice itself, makes it possible for
you to absorb the experiences of lifctimes.
Had you thought of the multitude of lives
that makes up vour library of radio infor-
mation? Had vou thought of the debt that
vou owe those who have gone before, pio-
neered and made it possible for you to
carry on? A debt that you can never repay,
hut a debt that you can carry on your soul
that vyou may bequeath a legacy to the pres-
‘nt or the future that will in part recom-

pense for what you have taken irom the
past.

Knowledge is power and as such cannot
be confined to a knowledge taken from the
things we merely touch upon in our limited
reach. Instead we go into the vistas of the
imagination, the great. ommipotent reaches
of the mind and theorize—from innumer-
able externals. But it is not the reach of
one person or even two, but of multitudes
that makes knowledge.

Those things have asseinbled the theory
and- technique of radio—the knowledge of
radio—and vou; if you neglect the learning
thus before you, are neglecting actual gold
for—nothing.

But T am generalizing, which is wasteful,
for it lacks application. The aim of this is
upon the person who considers radio his
avocation or his vocation. Who goes ahead
with eountless trials in the hope of discov-
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ering something. I am talking to the ex-
perimental amateur, transmitting or BCL,
who is constantly seeking in a field in which
he has no basic knowledge. Even Columbus,
in an unenlightened age, did not venture
until he had all the knowledge available at
the time, corralled for his purpose. I have
seen some, without an idea of what they
were really doing, try to manifest absurd-
ities. I have seen them try the impossible
and waste time, money and energy. Often
but one hour of reading would have saved
many, many times its value, but they blunder
on taking no stock in the record of the
facts of their hobby (or profession).

These same people would no more consult
a doctor without years of schooling in the
theory and practice of medicine than they
would lap up a dish of battery acid.

They seem to appreciate the value of

(Continued on page 574)
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- A Three-Wave Transmitter

An excellent article dealing with the construction and adoption of a wave-change switch to a

master oscillator transmitter. Mr. Baldwin has included the necessary information for calcu-

HE accompanying diagram is of a

master oscillator transmitter, designed

for rapid wave-length change over

the amateur band from 150 to 200

.meters. It is of special benefit for
use in amateur relay stations of the better
class where is often felt the need of several
wave-lengths at instant disposal, especially
when QRM is severe.

As is shown in the diagram, the master
oscillator is a common Hartley circuit feed-
ing a dummy antenna (XYZ) and the grid
excitation for the power amplifier is obtained
from a tap taken from the M.O. inductance.
The output circuit has, as usual, the ground
and counterpoise connected together.

It is possible to wire a common self-
excited oscillator in such a way that several
wave-lengths will be available, but doing so
entails a multiplicity of wiring to the vari-
ous switches which cause losses—and as
losses are the bugaboo of radio amateurs
today, this form of construction- was left
severely alone. Several commercial C.W.
transmitters are equipped with multi-wave
arrangements, but they have the disadvan-
tage of the above-mentioned numerous leads.
A few watts loss in a high-power trans-
mitter is not serious, but the average Ham
nurses his few available watts very tenderly
and hates, like sin, to lose any more of them
than necessary.

In this system, the plate and antenna clips
remain in the same position for all waves,
and "the only adjustment of the output cir-
cuit consists of changing the number of
turns between the antenna and ground (coun-
terpoise) clips.  (In other words, changing
the inductance.) The M.O. circuit is re-
adjusted for different waves by changing the
capacity in the dummy circuit. The clips of
the M.O. remain the same for all three
waves. As the construction of the switch,
etc., is clearly shown in the diagram, it will
be unnecessary to go into details. The prin-
ciple of the M.O. has been well aired in
these columns before, and so questions on
any doubtful points may be settled by refer-
ring to the back numbers of this magazine.

To give a clearer understanding of the
constants involved, we will investigate the
dummy circuit. This circuit is made up of
capacity, inductance and resistance. The re-
sistance Y should be of the order of one to
four ohms and is used merely to keep the
R.F. current flowing through XYZ within

fo Taps on Condenser Z

fo taps on

"tp Grouna 3
Counterpoise

~-Broomstick

Details of the wave-change switch. No di-

mensions: are given, Dbeing immaterial.

The builder can make it of a size to suit
his own conditions.

By JOHN M. BALDWIN

lating the three wave-lengths.
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The circuit diagram of the transmitter employed by Mr. Baldwin in conjunction with the

wave-change switch. The components are:

A—Thermocouple ammeter; B—inductance coil;

C—arm of change over switch; D—DPDT switch; G—UC-1014 Faradon condensers; H—I-

mifd. filter condenser; K—S5,000-ohm

stat; O—variable resistance; 6-ohm ax.;

rid leaks; L—key; M—filament transformer; N—rheo-
P-—DL250 coil;

Q—5,000-ohm resistance (used

only when master O. tube is smaller than P. A, tube); R—milliammeter; S—filter inductance;
V—ground clip; W—output circuit; X—dummy circuit inductance; Y—resistance (1 to 4

ohms) ;

Z—Faradon UC-1015 variable antenna series condenser,

with capacity values of

.0003, .0004 and .0005 mfd.

reasonable bounds. The inductance, B, con-

.sists of a helix of 24 turns of No. 12 wire,

wound on a tube six inches in diameter and
eight inches long. Ubpon calculation, the
inductance was found to be approximately
45,000 centimeters. A helix of the same
size was used for W in the output circuit.
X consisted of 12 turns, six on each
side of the ground clip V, with an induct-
ance of 24,800 cms. The capacity used at
Z was a series condenser with three taps,
giving three variations of capacity, viz.,
0003, .0004 and .0005 mfd. The formula
for calculation of wave-length—given the
inductance and capacity—is WL =

VILC (inductance in centimeters and capac-
ity in microfarads). Using this formula, we
take, for example, the 24,800 cms. (induct-
ance of X) and consider capacity as .0003,
and multiply. The result is 6.84. Then ex-
tract the square root of this figure, with the
result 2.6. By then multiplying the constant,
59.6 by 2.6 we have 155. which is the wave-
length. Therefore, if the capacity is .0003
and inductance 24,800 cms., the circuit will
oscillate at a frequency corresponding to 155
meters. Similarly, we find that when Z
equals .0004, the resultant wave-length is 180
meters, and when Z equals .0005, we have
200 meters. By connecting the three leads
of the condenser to the terminals of a triple
point switch we have the necessary changes
in the master oscillator provided for. It is
now necessary to provide means to change
the inductance of the output circuit so that
it will change in resonance with the M.O.
and with the same operation controlling both.
This we do by having three taps off the out-
put inductance connected to the terminals of
another three-point switch in such a way
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(see diagram) that the arm of both switches
move simultaneously.

The positions of the three clips on the
output inductance can only be found by ex-
periment as their location will vary on dif-
ferent aerials, but the tuning of the set is
far from being complicated. For full details
on tuning an M.O. set, refer to page 1759 of
the June issue of Raplo NEws.

Hoping that this little kink will be of
service to the rest of “Us Bugs,” I will now
QRX and QRT.

GOVERNMENT EXTENDS RADIO
CHANNELS FOR AMATEURS

Practically 15,545 amateurs will rejoice
over the news that Secretary Hoover’s radio
aides have opened four new short wave
bands for their exclusive use. Today the
nine district radio supervisors received or-
ders from Commissioner of Navigation D.
B. Carson, under whose direction the Radio
Section operates, to issue general and re-
stricted amateur radio station licenses per-
mitting the use of the wave-lengths between
75 and 80 meters; 40 and 43 meters; 20 and
22 meters; and 4 to 5 meters, for pure CW.
telegraphy, 24 hours a day.

The owners of amateur stations may con-
tinue to use the band between 150 and 200
meters, employing C.W., spark, and modu-
lated forms of transmission, including radio
phone work, but special amateurs lose the
band between 200 and 220 meters, which is
now held in reserve. This class of ama-
teurs, however, is granted a new channel
between 105 and 110 meters, in addition to
the wave-lengths between 150 and 200
meters. ’

. (Continued on -page 572)
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Automatic Sending Key and Time Relay for Tube

L

Transmitters
By A. A. KUBIAC

An excellent automatic key and time control system which is close to human in its functioning.
Its use relieves the operator of all necessary manual switching.

A curtailed sketch of the side view of the transmitting key and relay system. The one
solenoid does all the work of closing and opening the key contacts and operating the
N [ drum sclector switch. o )

N efficient vacuum tube transmitter is
one that, in addition to covering the
most miles per watt, is also flexible
of operation, one with which two-
way break-in operation can be main-

tained with a minimum of switches. The
ideal set would be one which required no
manual operation of switches at all to change
from “transmitting” to “receiving” position
and vice versa. In other words, a transmit-
ting and receiving system in which all con-
trols have been eliminated except the send-
ing key. The key, being the only control, is
made to carry out all the operations neces-
sary to turn the transmitter on and off as
well as operate a break-in system.

REDUCING CONTROLS

We will consider the average amateur
vacuum tube transmitting equipment. A sum-
mary of the necessary operations is as fol-
lows: (1) Turn on filament current. (2)
Turn on plate current. (3) As many ama-
teurs are still using the same antenna for
transmitting and receiving, it is necessary to
turn the antenna switch to the “transmit”
position. After the desired transmission has
been carried out, these three controls must
again be operated in the reverse order to

shut down the transmitter and operate the
receiver. This makes six operations to be
carried out each time you change from “re-
ceive” to “transmit” and back to “receive.”

The three controls are incorporated into
one, the six operations are reduced to two.
For reasons to he explained later, we will
consider points 1 and 2 now and take up 3
later. The most logical way to incorporate
1 and 2 would be to turn on the current to
the transmitter by a switch in the power sup-
ply, but this is dangerous to the tubes. If
the plate supply is applied to the tubes first
and then the filaments are lighted there is a
momentary heavy rush of current into the
tubes which would burn out the filaments if
the tube is being operated above the normal
rating, and is dangerous even under normal
conditions. To offset this danger the fila-
ments must be turned on a trifle before the
plate supply. A double-pole single-throw
switch with the filament clip slightly longer
than the plate clip will control one side of
the line, with a common return for the other
side. We will see later how 1 and 2 are
controlled by the sending key.

BREAK-IN SYSTEM
A break-in system has such a tremendous

The drum selector switch, its spring contacts and the key operated contacts are clearly

shown in this sketch of a top view of the instrument.

© 10, Line é)/L

L L

Fig. 3

Diagram of connections of the key and time relay to a C.W. or I.C.W. tube transmitter.
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advantage over the usual method of opera-
tion that once you use it you would no more
think of doing without it than you would
think of going back to the old rock crusher,
It enables you to hear the station with which
you are communicating’ each time your key
is up. This feature alone rids QRM of half
its terrors because you are in instant touch
with the other fellow and can shoot your
messages through the gaps in the interfer-
ence at times when it would be impossible to
operate without a break-in system. Of
course, we cannot operate a break-in system
if we are hampered with an antenna switch.
The most logical way to eliminate the an-
tenna switch is to usc a separate single wire
antenna for receiving. This will ensure more
satisfactory year-round reception and free-
dom from static anyway, so why use the trans-
mitting antenna for receiving? When the
transmitting wave-length is the same or near
that to which the receiver is tuned, sufficient
current would be induced into the receiving
antenna to burn out the receiver. To pro-
tect the receiver from this danger we must
break the connection of the antenna to the
receiver each time the sending key is down.
This can be done by having an extra pair of
(Continued on page 564)
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A Universal Two-Step R. F. Receiving Set

HE writer published a circuit in the
March, 1924, issue of Rapio News
under the heading “The Weagant Cir-
cuit” in which the idea of  honey-
comb coils as radio frequency trans-
formers was introduced. Further experi-
ments along the same lines have resulted 1n
the development of the circuit covered by
this article. If compared with the circuit
published in the March issue, it will be
found to be radically different. .

Let us first refer to the circuit diagram
and understand what we are doing. Coil
“«A” is the antenna tuning inductance, tuned
with the usual series condenser. For broad-
cast wave-lengths this should be a No. 50
honeycomb coil. All necessary specifications
for coils for amateur wave-lengths will be
covered in a separate paragraph. Coils Nog.
1 and 2 are of the same type and size as coil
“«pA” These coils are tightly coupled to-
gether in a regular two-coil mounting,
preferably of the “back of panel” type,
which keeps the coils.away from the opera-
tor’s hands. Coupling need not be variable,
although additional selectivity is sometimes
gained when they are separated. The letters
“T» and “B” signify the respective ends
of the coils to be placed at the top and
bottom terminals of the coil mounting.

Coil No. 2 is shunted by a .0005 mfd.
variable condenser, the stationaty plates
being connected to the grid side of the coil.
This will remove any detuning effect that
might result in placing the hands too near
the grid circuit. This condenser should be
of low loss type. This also applies to the
antenna tuning condenser. No. 4 is a stand-
ard type radio frequency transformer, the
range of which is 220 to 550 meters. Ar-
rangements in its construction provide for
its ready removal from the mounting socket.
An amateur wave-length device for use in
place of this transformer will be covered
later. The standard transformer has the ter-
minals marked so no explanations need be
given of its connection.

RELIABLE GRID LEAK NECESSARY

A variable grid leak of good construction,
shunted by a .0005 mfd. condenser, is used
in the grid circuit of the detector tube. A
fixed grid leak is impossible for best results,
unless an assortment is available for select-
ing the best value.

The radio frequency grid return is made,
from both tubes. to the moving arm of the
potentiometer “P” of 400 ohms, which is
connected across the filament battery cir-
cuit. A fixed condenser “C” is connected

3

By PAUL G. WATSON

An exceptionally efficient and well designed receiver employing one stage of tuned and one stage
of untuned radio frequency amplification. The set is adaptable to both amateur and broadcast

wave-lengths.

The right-hand cabinet contains the receivel; and amplifier described in this article. The

audio frequency amplifier is separated from the rest of the set.

It is a reconstructed com-

mercial unit, only the original panel remaining.

from the moving arm of the potentiometer
to the negative side, as a by-pass, and to
prevent detuning when the arm of the po-
tentiometer is moved. This condenser is of
005 mfd. value. Condenser C, is a by-pass
on the “B” battery circuit of the radio fre-
quency amplifier, and is a one-half mid.
condenser. The value of this last con-
denser can be anything above the value
given.

The last two tubes are hooked in as
audio frequency amplifiers in the conven-
tional manner, and need little or no expla-
nation. A “C” battery is included for
biasing, to reduce distortion and the load on
the “B” battery.

The two radio frequency tubes and the
two audio frequency tubes may be placed
each pair on a common rheostat, as the same
type of tube is used in both cases—a UV-
201A or C-301A. It is not advisable to com-
bine the audio and radio frequency tubes
on a common rheostat, but they may be

divided as mentioned without loss of effi-

ciency.

Amateur specifications are very simple. It
is understocd that this band is from 125-to
220 meters. Coil A consists of 20 turns
of No. 22 B and S gauge D.C.C. wire wound
on a 2-inch form. Coils Nos. 1 and 2
consist of 25 turns each of the same size
wire. The substitute for the transformer

is made by taking a piece of Yi-inch bake-
lite and mounting four 4-inch round brass
pins, two on each

end, with the same spac-

Jumper- when using Loop

P
H
1
H

-

The circuit diagram of the set. Two stages of radio frequency amplification are employed.
The first one is tuned, but the second is untuned.
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ing as the transformer lugs. Two coils,
one concentric to the other, 114 inches in
diameter, should be mounted on this strip.
The coil for the plate circuit (primary)
should have 30 turns of No. 26 D.C.C.
wire, and the secondary should have 30
turns of the same size wire. A slight dif-
ference in diameter should be made so the
primary will fit inside the secondary.

Panel details can be arranged to suit the
constructor as each has his own ideas on
panel layout. The writer’s idea on this
tuner can be secured from the photo of
his station, 4XX, located at Savannah, Ga.

The two upper dials control the coupling
between coils Nos. 1 and 2. The bottom
left dial is the antenna or loop tuning con-
denser. The bottom center is the condenser
across coil No. 2, while the third dial is a
condenser arranged for special tuning of the
loop, i. e, vernier or close tuning, which
is not necessary when using the antenna.
It has just been mentioned, or implied, that
a loop can be used with this set. One of
its many advantages is its equally efficient
operation on either loop or antenna. No
changes are made for the loop. The antenna
and ground are removed from their binding
posts and a wire, or jumper, placed between
them, as shown by the dotted line in the
diagram. This throws the antenna condenser
in shunt to the loop for tuning. A 12-turn
two foot square loop spaced Y4 inch be-
tween turns will cover the broadcast range
with a .0005-mfd. (23 plate) condenser.

The simplicity and efficiency of such a set
is remarkable. Two tuning dials control the
wave-length, while one knob (the poten-
tiometer) controls the volume. A fine me-
dium between tuned and untuned radio fre-
quency is struck in this set. The first step
of radio frequency is accurately tuned, while
the second is entirely untuned.

The small cupboard on the end of the
cabinet is for the purpose of holding the
base of a loud speaker, the horn projecting
through a hole in the top of the tuner. The
lid of the portion over the tuner and ampli-
fier is hinged in order that the interior may
be accessible. The panel in the photo is 10

. by 16 inches, while the amplifier is 7 inches

long and 6 inches high. I find the individual
units much more efficient than a combination
on one large panel.
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Notes on the Super-Heterodyne

By PROFESSOR GROVER {RA MITCHELL*

i T his article is full of valuable informnation on the Super-Heterodyne.

Of particular interest is

the discussion of the relative merits of the air core and iron core types of intermediate wave

HE many useful articles which have

appeared in the radio periodicals

within the past few months have

demonstrated the widespread interest
in the Super-Heterodyne method of re-
ception. Many directions and specifica-
tions for building such receivers have been
presented to the public with the result that
the reader who has studied several of these
articles, each of which stresses the won-
derful results which are being obtained with
the particular hook-up described, becomes
confused and is at a loss to determine just
which set he should build. The author of
this article hopes to present some sugges-
tion which will clear away much of this
confusion.

Pz
2000 Ohm

Fig.2

Method of placing a negative bias on the

grid of the first detector tube. This is a more

satisfactory means than a grid condenser
and leak.

TYPICAL SUPER-HETERODYNE CIRCUIT

A typical Super-Heterodyne receiving cir-
cuit employing nine tubes is shown in Fig. 1.
This circuit has four stages of interme-
diate-wave amplification preceded by the
first detector and the oscillator and followed
by the second detector with two stages of
audio frequency amplification. It was de-
signed to operate on a loop and has suffi-
zient amplification to give good volume from
very distant stations. The last stage of

radio frequency transformers.

audio frequency amplification would prob-
ably never be used except for very distant

stations. Hard tubes of the UV-201A or
C-301A types are employed throughout.
The “B” battery for the two detectors

should furnish 45 volts for the plates while
the “B” batteries for the amplifying tubes
should be of about 90 volts, while 45 is
genérally sufficient on the oscillator. It will
be noted that one set of “B” batteries is
used for the two detector tubes, one set
for the intermediate-wave amplifiers, and
one set for the audio frequency amplifiers.
This requires three distinct sets of “B” bat-
teries.

The reason for using three sets of “B”
batteries lies in the fact that the current
drain on them for a receiving set having a
large number of tubes is so great that if
but one set of batteries was used to pro-
vide the plate current for all the tubes the
life of the battery would be very short and
the expense of replacing “B” batteries every
few days would be prohibitive. By using
the three sets of batteries, thus reducing the
amount of current drawn from each set, the
life of the three sets is about seven times
as long as of a single set used to supply all
tubes.

“B” BATTERIES

Some of the manufactuers of the best
known brands of “B” batteries are now
making a special large size battery for use
with the Super-Heterodyne circuit. The
high milliampere capacity of these batteries
enables them to provide the plate current
for a large number of tubes and still have
a life comparable to the ordinary sized bat-
tery used with the usual three or four tube
set. The use of these large batteries is
recommended.

The storage type of “B” battery is find-
ing much favor for the reason that it
may be recharged. Storage “B” batteries

are made ‘'in several sizes, ranging from
about 700 milliamperes capacity to about
5,000 milliamperes. Only the larger capaci-
zlies should be used with the Super-Hetero-
vne.

When the special large sized dry-cell or
the larger capacity storage “B” batteries
are used, the same battery may supply the
plate current for the oscillator and ampli-
fier tubes. The detectors should be operated
fron_1 a separate battery to secure best re-
ception. This detector battery may be of
the ordinary size.

SUPER-HETERODYNE WITH ANTENNA

Although the Super-Heterodyne is well
adapted for use with a loop, it may be

Air Core

Iron Core

Amplification

.
' .
* ’

W00 8000 G000 10000 - 11000 12000 13000
Wavelength in Meters.
Fig. 3
Respective characteristic curves of an iron

and an air core long wave radio frequency
transformer.

used with an antenna. This is accomplished
by using the coupler shown to the left of
the dotted line in Fig. 1, which has an
untuned primary. The secondary is tuned in
the usual way by means of the variahle
condenser in the grid circuit of the first
detector. A two-circuit jack may be inserted
in the secondary circuit, as shown, to permit
the loop to be plugged in when wanted.
When the plug connected to the loop is in-
serted in the jack, the inductance of the loop

L J fe— = st Detecror— — —»‘-—— — —Infermediate Wave Amplifiers — — = = = = — — —»‘2”" Detector } Audio Amplitication
| = |
! =
| Jﬂfk’ )9[' Loap e o —
antenna | Fi
coupler '} |'“"’“] I_
fl " Cs
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C 2a
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J J ) - .
il j Jd ) ) J ]
ca ) J 7 1 1 g "_
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A typical nine tube Super-Heterodyne circuit employing four stages of intermediate wave radio frequency amplification and two audio fre-

quency amplifiers.

- p—

*Jowa State College.

It works excellently with a loop aerial even when receiving from distant stations.

are employed throughout,
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Tubes of the UV-201A or C-301A type


www.americanradiohistory.com

Radio News for October, 1924

replaces the inductance of the secondary
coil of the coupler.
GRID CONDENSERS AND LEAKS

The diagram shows a grid condenser and
leak in the grid circuits of each of the
detector tubes. The grid condenser of the
first detector rectifies the signal oscillations
as well as the oscillations picked up by the
pick-up coil from the oscillator circuit. The
two sets of oscillations are heterodyned and
sent to the amplifiers. The second detector
again rectifies the oscillations and presents
its rectified output to the audio frequency
amplifiers.

Many who have built the Super-Hetero-
dyne have found that the condenser and
leak in the grid circuit of the first detector
tube are very critical and have difficulty in
securing the proper adjustment of these
units.

The author has found that better results
are obtained by placing a slight negative
bias on the grid of the first detector and
omitting the grid- condenser and leak. The
method shown in Fig. 2 was used. The
grid return was connected to the center
terminal of the potentiometer P. placed
across the battery C, an ordinary No. 6
dry cell such as is used for ringing door
bells. P, has about 2.000 ohms resistance
so that the life of the “C” battery here
is very long—one cell should last a scason.
The positive side of the battery was con-
nected to the center terminal of a 400-ohm
potentiometer P: across the “A” battery.
By adjusting the two potentiometers, using
the one across the “C” battery as a vernier,
any -grid bias desired can be placed on
the grid. Once the adjustment is correctly
made, it is practically permanent. Recep-
tion is thus rendered more stable and one
of the common operating difficulties of the
circuit removed.

AIR OR IRON CORE TRANSFORMER

There has been much discussion as to the
use of air or iron core transformers for
the intermediate stages. Some manufac-
turers offer the air core instrument with the
statement that it is superior to the iron
core type while others maintain loudly for
the iron core type.

The answer to these conflicting statements
lies in the design of the set. Some circuits
work well with iron core transformers while
other circuits seem to operate best with the
air core type. Properly designed air core
instruments are very sharp with reference
to the wave bands to which they will re-
spond and the iron core transformers will
respond with almost uniform application to
a relatively wide band of frequencies. This
is illustrated by the amplification curves of
Fig. 3, where curves for the air core and
the iron core types of transformers are
shown. It will be noted that the air core
unit peaks very sharply while-the iron core
unit responds with approximately uniform

amplification to a wave band between 6,000

and 12,000 meters.

For a receiving set having four stages
of intermediate amplification, five transform-
ers are required. At least one of these
wransformers—usually the first one—must be

Total t 1 [
Amplification-----

Amplification 4
curves of individ*
val fransformers

Amplification-

Wavelength
Fig. 5
The curves of four air core transformers not

matched, each being tuned to a slightly dif-
ferent frequency.

“(shown at 1).

of the so-called filter type. The filter trans-
former selects the frequency at which the
heterodyned signal is to be amplified and is
very sharply tuned. Only waves of the
length to which this transformer is tuned
pass into the following stages. In Fig. 1,
the filter transformer is of the air core
type with each winding by-passed by a
fixed condenser of such a capacity that
both windings will respond with maximum
amplification to the desired frequency and
no other. This transformer with its shunt
condensers will respond to, let us say, a
wave of 9,600 meters as shown by the
curve of Fig. 3. It matters little what
type of transformer is used in the succeed-
ing intermediate stages so long as they are
able to amplify a wave of 9,600 meters with
efficiency.

Although air core transformers in the
succeeding stages are able to amplify at a
relatively high ratio. they must all be sharply
tuned to the same frequency as the filter—a
condition which is somewhat hard to secure.
1f a set of perfectly matched transformers
of the air core variety can be obtained, the
amplification will be maximum and the re-
ceiving range of the set exceptional.

S
oy
S
S
"
Q. 1
E :
|
Curve 4 :
i
Wavelength
Fig. 4

Curve 1 is that of a sharply peaked air core
transformer and curve 2 is that of four such
transformers perfectly matched.

On the other hand, if iron core transform-
ers are used in the succeeding stages, they
will amplify very satisfactorily and will re-
quire no matching. This effect 1s shown
in Figs. 4, 5 and 6. In Fig. 4 is shown
the amplification curve produced by four
sharply peaked air core transformers, all
of which have the same amplification curve
Curve 2 is for the entire
group. showing how the four perfectly
matched transformers produce an extremely
high amplification. Fig. 5 shows four air
core transformers which are not matched
and whose amplification curves show that
they are tuned to slightly _different fre-
quencies. The resulting amplification of the
set is not as great as that_of the perfectly
matched unit of Fig. 4. Fig. 6 shows the
amplification curves of a filter type air core
transformer and the curves of three iron
core transformers used as a group. The
resulting amplification of the cntire group
is greater than the unmatched transformers
of Fig. 5, but is not as great as the ampli-
fication for the group of perfectly matched
units of Fig. 4. ]

It is because of the difficulty of obtaining
perfectly matched air core transforme:js
that many builders prefer to use one air
core transformer as a filter and iron core
transformers in the succeeding stages.

RHEOSTATS

FEach detector should have an individual
filament control rheostat. The oscillator
tube and the tubes of the intermediate am-
plifiers may be controlled by means of one
rheostat and the audio frequency stages by

www americanradiohistorv com

493

Amplification

curves of three
iron core transts.
/:\‘
Iy

Amplification

~of air core filter
transformer

[

1

] k/lmp//ﬁrﬂl/bn curve
p -

|

|

Wave length
Fig. §
The total amplification obtained by employing
one air core filter transformer and four iron

core transformers is shown by the highly
peaked curve.

another rheostat. Individual rheostats on the
detector tubes permit thcse tubes to be
adjusted there for best action. Individual
rheostats on the other tubes offer no advan-
tage.

GRID BIAS

Most Super-Heterodyne circuits use u
potentiometer the center terminal of which
is connected to the grid returns of the inter-
mediate amplifier tubes to place a slightly
positive bias on the grids of these tubes
to prevent oscillation. The use of the po-
tentiometer effectually prevents oscillations
in intermediate stages but at a sacrifice of
several advantages which would be secured
if oscillations could be prevented through
other methods. It is well known that a
positive grid potential greatly increases the
plate current and thus places a greater load
on the “B” batteries. Much work is being
done by experimenters and manufacturers
in an effort to devise a way to prevent
oscillations in the intermediate stages with-
out the use of the potentiometer. One
method is a negative feed-back arrangement
such as is used in the Neutrodyne. circuit.
If the oscillations can be prevented, a nega-
tive bias can be applied to the grids of
these tubes with a great saving in “B”
battery current, and better amplifier action.

One method of preventing oscillation in
the intermediate stages is shown in Fig. 7.
Here the plate and grid of each tube are
coupled by the condenser C and the resist-
ance R. The coudeaser is the ordinary mica
type of about .00025 mfd. capacity. The
resistance R should be of the pencil mark
vgriety and should be adjusted until oscilla-
tions just cease. A “C” battery may then
be used to bias the intermediate stages.

EFFECT OF “C” BATTERY

The use of the “C” battery effects a saving
in “B” battery current ranging from 100
to 300 per cent. Audio frequency stages are
especially benefited by the use of the “C”
battery.

Although the “C” battery reduces the
amount of current in the plate circuits of
the tubes, it does not cause a reduction in
the strength of signals when properly used,

*but rather a slight increase with added signal

clarity.

The sound produced by the head set or
loud speaker does not depend upon the total
amount of current flowing through their

(Continued on page 579)

.0

A method of preventing oscillation in_ the

intermediate stages by the utilization of re-

sistance and capacity from plate to grid mem-
ers of each tube.



www.americanradiohistory.com

Radio News for October, 1924

ReflexRadioReceiversinTheoryand Practice

By JOHN SCOTT-TAGGART, F. inst. A.M.L.R.E.

T is proposed in this chapter to discuss
the more common forms of reflex am-
plification circuits.

In the last chapter a circuit was

given in which a reflex amplification
effect was obtained and in which loose-coup-
ling was used between the aerial and the
grid circuit of the tube, and a trans-
former to feed the amplified radio-fre-
quency currents into a detector circuit.
This transformer was shown aperiodic

in Fig. 10, but more usually such a
transformer is tuned. Sometimes the
4

£ ‘5[4
Fig. 11. A loose-coupled reflex circuit em-

ploying an air core tuned radio frequency
transformer,

primary is tuned and sometimes the sec-
ondary, and sometimes both windings are
tuned. .

As regards which arrangement gives
best results, the following remarks may
prove of interest: .

The transformer itself may consist of
two inductances variably coupled, but
more usually ready-made transformers
are supplied which will cover a given
range with, say, a .0003 mfd. variable
condenser. If of the variable type,
greater selectivity will be obtained by
tuning both the primary and secondary.
When using a fixed transformer, how-
ever, there is no special point in tuning
both windings; only one winding may be
tuned, and as regards sensitiveness and
selectivity, there is, generally speaking,
no difference which of the two windings
is the one to be shunted by a variable
condenser. The question of stability,
however, is one which arises, although
the matter is not one which has received
proper consideration in the past. If the
plate coil, 7.¢c.,, the primary of the trans-
former, is tuned by means of a variable
condenser, the tendency of the tube to
oscillate at radio-frequency is much more
pronounced. The coupling between the
tuned plate circuit and the tuned grid
circuit, accomplished through the inter-
electrode capacity, the grid and plate
forming what is substantially a small
condenser. 1If, however, the secondary
winding is tuned and the primary is left
aperiodic, the tendency to oscillate will
not be so great.

In the case of Fig. 11, this is partly
due to the fact that the distance be-
tween the coils L; and L, makes L,

Part [l

act more like an aperiodic coil, and partly
because the oscillatory circuit has now
got the heavy damping effect of the
crystal detector and the primary T, of
the step-up transformer T, T, It is
known, for example, that a tube with-
out any intentional feed-back tends to
oscillate quite readily when both the grid
and plate circuits are tuned, but when the
plate circuit contains an inductance which
is not tuned, or approximately tuned to
the same wave-length as the grid circuit,
the tendency to oscillate is no longer
present. If you add to this fact the
presence of a crystal detector which may
have a resistance as low as 2,000 ohms,
or in many cases, very much less, the
tendency to oscillate is still further re-
duced.

The connections to the primary L,
in Fig. 11 are rather important from the
point of view of a tendency of the tube
to oscillate. 'When the coil L, is fairly
closely coupled to L,, as it is when trans-
formers of fixed couplings are used, it
will be found that making the connec-
tions to L; in a certain direction will
result in the tube V), having a much
greater tendency to oscillate if the con-
nections to L; are reversed. When a
fixed or tight coupling of this kind is
employed, the coil L, does not act as an
aperiodic coil, but partakes of the prop-
erties of the tuned circuit L, C;, and ca-
pacity feed-back takes place through the
inter-electrode capacities. If, now, we
reverse the connections to the coil L,
the tendency for regeneration to take
place will be greatly lessened and the cir-
cuit will be much more stable. It is,
therefore, advantageous, when using a
circuit of the Fig. 11 type, to be able to
reverse the connections to the coil L,
Sometimes it will be found that louder
results are obtained with the coil con-
nected a certain way because of the
unintentional capacity feed-back strength-
ening the signals; but on the other
hand, this unmentional feed-back effect
may be sufficiently strong to pro-
duce self-oscillation, in which case, the
coil L, should have its connections re-
versed. As a matter of fact, the chances
of self-oscillation are remote when using
a -crystal detector shunted across L, C,.
" It is important to note here that ad-
justing the crystal detector will vary the
damping of the circuit L, C;, and so vary
the degree of unintentional feed-back in-
troduced into the circuits L,, C, and L,
C;. It may thus happen that a light con-
tact on the crystal detector, although un-
suitable from the point of view of actual
rectification, will result in less damping
on the circuit L, C; and so cause an in-
crease in signal strength.

Another point to notice is that by the
detector having a different impedance at
different adjustments, the tuning of the
circuit L, C; will be altered principally by
altering the unintentional feed-back in-
troduced into the circuit L, C, Any
variation of feed-back, whether inten-
tional or otherwise, should always be ac-
companied by retu ning of associated cir-
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T he second and final installment of the article dealirig exhaustively with reflex amplification in
all its forms. Among other things Mr. Scott-Taggart goes into the subject of the addition of
regeneration to reflex receivers, a worthy acquisition.

cuits, and consequently, it is desirable,
when operating the Fig. 11 circuit, to re-
tune the condensers Ci, C, and C; after
adjusting the crystal detector.

It will be noticed that a condenser C,
is shown in dotted lines across the prim-
ary of the step-up inter-tube transformer
T: T, The writer's experience indicates
that this condenser may always be left
out without decrease in signal strength,
owing to the self-capacity of the primary
T.. If a condenser is used, its value
should not exceed .002 mfd.

As regards the connections to the
primary, the connections are not so im-
portant, as the experimenter will usually
care to try reversing the connections. If
a rule is desired, it might be sugggested
that the right-hand side of T: should be
the outside primary lead, while the left side,
which is connected to one side of the
crystal detector is the inside lead.

As regards the fixed condenser C,,
across the secondary T, the value of
this condenser may be quite low, say,
.0003 mfd., and in any case should not
be greater than .002 mfd. Even when
a .002 mfd. condenser is used, there is
a certain reduction in the audio-frequency
potentials established across the second-
ary winding T,, and for general purposes
the writer would recommend a condenser
of .001 mfd. A grid battery could be
inserted in the point X in the Fig. 11
circuit for the purpose of giving the grid
a negative bias.

A few additional connections may be
tried by the experimenter. It is usually
desirable, in all cases, where a loose-
coupled input radio-frequency trans-
former is used, such as L, L,, to connect
the negative terminal of the “A” battery
to earth.

Another arrangement worth trying
when a transformer L, L, is used in the
output circuit of the tube, is to connect
one side of the primary to the negative
terminal of the “A” battery; adhering to
the note regarding the I.P. and O.P. ter-
minals of primary and secondary, the
right side of T: may be connected to the
negative terminal of “A” battery B..

SIGNALS WITH CRYSTAL OUT

Many experimenters will have found
that when the catwhisker, or upper
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Fig. 12. A novel form of reflex circuit,
similar to that of Fig. 11 but with the
introduction of regeneration.
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crystal, is removed from the lower crys-
tal, singals very frequently come in
quite well, and this may prompt some
to imagine that reflex amplification is
not effective. What really is happening,

of course, is that the tube is acting purely

and simply as a detector. It is, in fact,
almost impossible to prevent a tube act-
ing as a detector whatever the condi-
tions may be under which it is operating.

In Fig. 11 the head-phones T are in-
cluded directly in the plate circuit of
the tube, and consequently, if there is
any rectification, signals will be heard
in the head-phones. There  will, how-
ever, be no reflex amplification effect
whatsoever, the secondary T, in the grid
circuit having no effect on the operation
of the circuit. As a matter of fact, it
is rather .a good test to see whether sig-
nals may be heard with the crystal off in
order to ensure that the tube is function-
ing properly as an audio-frequency am-
plifier. If.good siguals are heard in the
‘head-phones it is an indication that the
tube V, is acting as a detector, and will
consequently probably distort the audio-
frequency currents which are fed into its
grid circuit by means of the transformer
T, T,. The rectification effect may be
eliminated, or practically eliminated, by
giving the plate a suitably high plate
voltage and giving the grid a negative
potential to bring the operating point
about the half-way point along the char-
acteristic curve. Under these conditions
signals will not be received in the head-
phones T when -the crystal D is raised,
or if there are signals, they will be very
weak. If, however, no grid hattery is
connected in the grid circuit, signals
will usually be stronger, indicating that
distortion will occur on the audio-fre-
quency side.

Sometimes the signals obtained by
raising the contact from the crystal in
reflex circuits are as loud, or sometimes
even louder, than when the crystal is
employed, and this is a sure indication
that something is wrong with the circuit.
One of the probabilities is that an inferior
crystal detector is employed.

In the Fig. 11 circuit, the raising of
the crystal by relieving the circuit 3L
C, of a considerable amount of damping,
may result in more capacity feed-back in
the tube, and this feed-back will
strengthen the oscillations in the circuit
L, C,.. The result is that the tube \'A
is now acting as a detector with regener-
ation, and the results may be quite good
compared to the normal arrangement of
Fig. 11 with the contact on the crystal,
the regeneration effect being probably
very small. This brings us to the ques-
tion of how we may improve the signal
strength of a circuit of the Fig. 11 type
by means of regeneration.

ADDING REGENERATION TO A REFLEX
RECEIVER

The desire for obtaining the maximum

output from a minimum number of tubes

Figs. 15 and 16. At C are shown rectified

high frequency currents; D, unidirectional cur-

rents; and E, the alternating currents pro-
duced by the transformer.

.

will prompt every experimenter to try
and obtain better results by the applica-
tion of regeneration to his reflex receiver.
The application of regeneration to a re-
flex receiver introduces innumerable
problems which require solutions and the
application of regeneration is usually
accompanied by the setting up of loud
buzzing noises of audible frequency
which are extremely unpleasant to the
operator of the set. Ordinary regenera-
tion may cause self-oscillation of an or-
dinary receiver, but this generally
troubles the receiving operator very
little; on the other hand, those who have
sets in the neighborhood have very good
cause to complain owing to the hetero-
dyning of the radiated oscillations with
the incoming signals. The average user
of a reflex circuit, however, finds that on
tightening the regeneration coupling his
own set produces an extremely unpleas-
ant noise, and he consequently has to
make an immediate adjustment to pre-
vent it. He is, therefore, generally far
less troublesome to his neighbors than
he who employs an ordinary straight
circuit.

Fig. 12 shows a regenerative reflex cir-
cuit which only differs from Fig. 11 in
that a tickler coil L; is connected in
series with the primary L, of the trans-
former L, L, The warning that should
be given there is that if the tickler coil
L. is made of a certain size, the natural
wave-length of the plate circuit, due to
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Fig. 14. A conceptional appearance of the

high frequency currents, A, and the low fre-
quency currents, B, traversing a radio circuit.

the inductance L, and L, in series and
the capacity between filament and plate
and the self-capacity of the two coils,
is near to the wave-length being received,
the tube will oscillate too readily. It is,
therefore, desirable that the coil L,
should be kept as small as possible, and
since a separate aerial circuit is em-
ployed a small tickler coil is all that
should be necessary owing to the natural
damping of the circuit L, C;. The tickler
coil L, should, of course, be connected
the right way round.

The circuit is not recommended as a
particularly good one to start with, but
most of the troubles experienced with
reflex circuits are absent in a_simple ar-
rangement such as shown in Fig. 11 and
Fig. 12.

Fig. 11, particularly, is calculated to
avoid any tendency towards the low-fre-
quency buzzing which is so prevalent in
reflex circuits generally. In Fig. 11 we
are more likely to get the buzzing be-
cause regeneration is employed, and it
will usually be found that as the regen-
eration is increased a certain point is
reached when buzzing takes place. This
buzzing is due to audio-frequency
feed-back, amplified audio-frequency
currents produced in the output circuit
of the tube being conveyed back to the
input side, the degree of audio-frequency
feed-back being sufficiently great to
cause audio-frequency oscillation. If the
audio-frequency feed-back is not suffi-
ciently great to produce audio-frequency
oscillation, a big build-up of signal
strength is often obtained, but nearly
always at the sacrifice of purity of re-
production.

All reflex circuits tend to oscillate,
whatever precautions may be taken, and
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Anode Current

Grid Volts

Fig. 13. Characteristic curve of a vacuum
tube adjusted for reflex amplification.

the reason is that, although no audio-
frequency feed-back is produced through
the audio-frequency output currents of
the tube being directly coupled to the
input circuit of the tube, but because
there is, in between, a stage of radio
frequency amplification, the radio-fre-
quency oscillations being modulated by
the audio-frequency input currents.

We may consider this matter best by
considering that the tube in Fig. 12 was
oscillating and producing radio-frequency
oscillations of a frequency determined by
the values in the circuit L, C,. If, when
the tube is oscillating we feed audio-
frequency currents into the grid circuit
by means of the transformer T: T, we
will vary the grid potential at audio-
frequency, and these variations of grid
potential are liable to vary the amplitude
of the radio-frequency oscillations gen-
erated by the tube. This, in fact, is a
common method of modulating the radio-
frequency oscillations of a tube for tele-
phony transmission; but certain condi-
tions are necessary. The modulation effect
is not present if the characteristic curve
of the tube is absolutely straight, and
only a small portion of its straight part
is used. In this case the radio-frequency
currents are amplified by the tube with-
out any distortion or rectification assum-
ing, of course, that a negative potential
is applied to the grid to prevent the es-
tablishment of grid current. If, however,
the representative point on the character-
istic curve, i.e., the point representing
general conditions at any given moment,
moves along a curved portion of the
characteristic curve, modulation will
occur. For example, if the whole of the
characteristic curve is being traversed
up and down due to the oscillating of a
tube, and we apply a positive potential
to the grid, it will be fairly obvious that
the tops of the radio-frequency current
half-cycles will be clipped and distorted.
Owing to the tube being saturated, the
positive half-cycles will not be fully de-
veloped because the base line potential
for these radio-frequency oscillations has
been raised by the application of a posi-
tive potential to the grid. If a negative
potential is applied a similar effect may
be obtained at the bottom bend of the
plate current characteristic curve.

Fig. 13 shows a characteristic curve
of a tube adjusted correctly for reflex
amplification. It will be seen that the
plate current curve, A, B, lies to the
left of the ordinate passing through zero
grid volts; this means that no grid cur-
rents will be established. A complete
cvcle of oscillating current is shown
varying the grid potential above and be-
low an average value which results in the
middle point of the plate current curve
being employed. If an audio-frequency

(Continued on page 538)
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Non-Radiating Regenerative Receivers

T has often been quoted that any form
of coupling which allows signals to pass
from the aerial to the radio receiver
will also allow radio frequency currents
generated by the receiver to pass out
into the aerial system. Therefore several
forms of blocking tube arrangements have
been devised, the purpose of these tubes being
to localize the oscillations generated by the
receiver and prevent them from entering the
aerial. As such systems require an extra
tube for blocking purposes, the owners of

L
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A regenerative receiver using two tuned cir-

cuits, one of which opposes the other thus

preventing radio frequency currents gener-

ated by the tube from flowing in the aerial
circuit.

\

Fig.4

single tube receivers, who no doubt cause
most of the disturbance, do not care to
double the expense of their set without in-
creasing its receiving range. In order that
the public will not be misled by these iron
bound rules, three non-radiating, single tube,
regenerative receiver circuits devised by the
author will be described herewith. This
should be enough proof that a blocking tube
is unnecessary as a radiation preventer.
Before describing these circuits it may be
well to state that the process of regenerating
into the antenna has the effect of decreasing
its resistance. Thus, if an antenna has a
radio frequency resistance of 30 ohms the
current induced into this antenna by a pass-
ing radio wave will be infinitely small. By
regenerating into this antenna the resistance
is apparently wiped out, with a vast increase
in signal strength. In fact the apparent re-
sistance may be reduced to zero or even less,
in which case the oscillations set up in the
antenna by the passing wave continue flowing,
and an oscillating current is generated by the
receiver. Here is where the trouble begins.
Waves are radiated from the antenna and
cause interference in the neighborhood. But
if we do not regenerate into the antenna,
which will be the case when using the fol-
lowing circuits, or when using any of the
present blocking tube methods, the antenna
resistance remains high and the signals are
considerably weakened. Therefore, those
who contemplate building a non-radiating re-
generative receiver, are warned in advance
that the results which will be obtained from
it will be very poor compared with the
results possible if the non-radiating feature
were eliminated. In giving these circuits,
therefore, it is with the idea that they will
e used as demonstrations to point out the

* fact that all present non-radiating schemes

are inefficient from a practical standpoint.
and to emphasize the following fact: A4
radiation eliminator, to be practical, efficient

By CLYDE J. FITCH

Some interesting forms of non-radiating regenerative circuits worked out by Mr. Fitch.
article is presented more as food for thought than a practical remedy for the radiation ill.
The circuits however are theoretically sound.

and a commercial success, must not prevent
regeneration into the antenna. Instead, it
should allow regeneration to take place in the
antenna system up to a point where oscilla-
tion is just about to start, and then, automatic-
ally stop any further regeneration. There is
no such circuit or device in existence today,
to the best of the writer’s knowledge. Ex-
perimenters should concentrate their efforts
on such a system, and not try to devise a
system that entirely prevents regeneration
into the antenna. If we do not regenerate
into the antenna, but into some local tuned
circuit that already has a low radio frequency
resistance, as is the case with the following
circuits and those employing blocking tubes,
the signal strength will be increased only
slightly. A simple single tube circuit that
will allow regeneration into the antenna up
to a point just before oscillation begins hut
no further, is the only practical solution of
the problem. Otherwise it will require two
or three stages of radio frequency amplifica-
tion to make up for the loss.

CIRCUIT NO. 1

This circuit is the first devised by the
writer and is a very effective non-radiating
regenerative one. Except for the addition of
coils L; and L, and condenser C, it is the
standard double circuit arrangement. The
signal current is transferred from L, to L,
where it is impressed on the grid of the
tube and repeated in the plate circuit and
fed back or regenerated by means of the
tickler T. Coil L, is exactly symmetrical
to coil L, and is wound on the same tube
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Fig. 2

In this circuit radiation is prevented by con-
necting the tuning circuit to the nodal point
of the regenerative circuit,

and equidistant from the tickler T. The
action is as follows: When the circuit is
oscillating, current is fed from T into both
tuned circuits 1 and 2. From circuit 1 cur-
rent passes into the antenna circuit via L,.
From circuit 2 current also passes into the
antenna circuit via L, But L, and L, are
wound so as to oppose each other and con-
sequently the currents neutralize and none
flows into the aerial circuit. Circuit 2 does
not prevent the signal current from passing
to the tube via circuit 1, but does prevent
current generated by the tube from passing
into the antenna. In this circuit the two
condensers C, and C, must be adjusted sim-
ultaneously and must be mounted on the
same shaft so as to be controlled by one
knob. Otherwise radiation is not necessarily
eliminated.

When the circuits are correctly balanced,
a simple test is to tune in the carrier wave
of a station and then touch the aerial con-
nection with the finger. If the pitch of the
carrier wave does not change, the aerial is
not radiating. In an actual set built the
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radiation was not entirely eliminated, but
considerably reduced. The amount of radia-
tion depends upon the mechanical accuracy
of the parts. There are now on the market
double variable condensers, having two sets
of rotary plates, that may be used in this
circuit.

CIRCUIT NO. 2

Those who read about the Tropadyne cir-
cuit in the August issue will recognize this
circuit. Although used as a detector-oscil-
lator, or frequency changer, in the above
Super-Heterodyne, it makes a very good
single tube non-radiating regenerative re-
ceiver. The action is as follows: The sig-
nal current induced into tuned circuit 1
passes through grid condenser C to the nodal
point of circuit 2. The current divides here,
charging both sides of condenser C, to the
same polarity and hence induces no current
in circuit 2. As the signal current is im-
pressed on the grid, it is repeated in the plate
circuit and fed back by means of tickler T
to circuit 2 and amplified by regeneration.
Should oscillations be generated in circuit 2,
none flows in circuit 1 and the antenna cir-
cuit, as the potential difference between the
nodal point of circuit 2 and the filament F
always remains constant. Resistance R
should equal the grid to filament resistance
of the tube. It is necessary that circuit !
and circuit 2 be in non-inductive relation with
each other. The two condensers may be
controlled separately.

This circuit is very easy to build and to
tune, but is more valuable as a first detector
and oscillator in a Super-Heterodyne than as
a non-radiating receiver, as it eliminates one
tube in the Super-Heterodyne.

CIRCUIT NO. 3

This circuit is a very interesting one in
that a new kind of aerial is used. As shown
in the diagram, the aerial consists of two
wires placed close together, and for this pur-
pose a twisted lamp cord is recommended.
The condensers C, and C, must be mounted
on the one shaft so as to be controlled by
one knob. The ground is connected to the
center of coil L. The action is as follows:
The signal current flows in both wires of
the aerial in the same direction and is im-
pressed on the grid of the tube. It is then
repeated in the plate circuit and fed back
by means of tickler T to coil L and ampli-
fied by regeneration. Should oscillations

start, the oscillating current induced in L
flows in the two aerial wires in opposite
(Continued on page 570)

Fig.3

A double antenna is used in this circuit.

The signal current passes through both wires

in the same direction whereas local oscilla-

tions pass in opposite directions and
neutralize.
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Construction details of a simple form of loud speaker built up of straight grained spruce board.

First Prize

A REAL LOUD SPEAKER FOR THE
MAN WHO MAKES HIS OWN
By JESSE J. HIPPLE

The loud speaker, herein described, was
designed and perfected by a man long expe-
rienced in the construction of sound pro-
ducing instruments. The volume and qual-
ity do not depend on a megaphonic action
hut rather upon the vibrations set up by
the speaker itself.

The secret of the excellent quality of
this speaker is the bridges, similar in action
to the sound posts of the violin, which
attach the inner horn to the outer shell of
the speaker.

The choice of construction material is
vital to the success of the finished product.
The loud speaker in possession of the writer
is constructed of clear, straight grained
spruce. While it is true that some of the
veneer panels will give fair results, the wood
of the spruce or pine will prove best.

The first step is to lay out a full scale
plan of the parts of the speaker, then cut
the material to be used, exactly to size. The
parts should then be assembled, coating each
joint with good strong glue and making
them fast with small brads.

When the complete instrument has been
assembled, let it dry for a day and then give
the interior two or three coats of good
shellac.

The speaker can then be placed in an
appropriate cabinet and a fancy grill for the
iront cut out with a jig saw.

Any type of speaker unit can be used and
the builder will have to construct the inner
horn to suit the type of unit he intends
to use.

This speaker surpasses in quality any that
has been put on the market to date and
the volume depends upon the unit employed.

Second Prize

AN AID IN COIL WINDING
By JULIAN L. WILHELMI

When winding inductance coils, using the
conventional small gauge cotton or silk cov-
ered wire, which is usually purchased in
quarter to one pound spools, it has always
been a problem to straighten the wire and
also to keep it tight so that a smooth neat
winding job can be done. Therefore, I con-
structed the following handy and inexpen-

sive device that I find to be most convenient
and particularly handy for bank winding.
The accompanying diagram shows the entire
construction of this device and very little
description is necessary. All that is re-
quired are six porcelain knobs such as are

Prize Winners

First Prize $25
A REAL LOUD SPEAKER FOR
THE MAN WHO MAKES
HIS OWN

By JESSE J. HIPPLE
2537 Bedford Ave,
Brooklyn, N. Y.

Second Prize $15
AN AID IN COIL WINDING

By JULIAN L. WILHELMI
171 _S. Schuler Ave.,
Kankakee, "Til.

Third Prize $10
USING A LOOP WITH AN UN.
TUNED PRIMARY

By H. A. EVEREST
1032 N. Ogden Drive,
Los Angeles, Calif.

used in house wiring and a small piece of
board. These porcelain knobs are loosely
nailed to the board in the arrangement shown.
The najl should not be driven in tightly
as it is necessary for the porcelain knobs

“to turn freely. The spool of wire is mounted

in the same manner on one end of the board
and the wire is run around from insulator
to insulator. It will be found that this
scheme will keep the wire tight and at the
same time will straighten out any kinks or
bends that it may have. If the experi-
menter has a great deal of coil winding to
do he will find that this scheme greatly

A simple contrivance which will materially
assist in winding coils.

www americanradiohistorv com

o Wrinkle Contest

facilitates winding and will enable him to
make a much neater appearing coil.

Third Prize
USING A LOOP WITH AN

UNTUNED PRIMARY
By H. A, EVEREST

Any receiver designed for a loop would
naturally give much superior results if it
could be employed with an antenna and
ground. Most of the loop receivers on the
market, however, can be used with a loop
only unless a separate tuning unit is em-
ployed. Such a tuning unit is, in a majority
of cases, inconvenient, and for this reason
the benefit of an outdoor antenna must be
dispensed with. The obvious solution to
this problem is to wind a primary coil
directly on the loop frame in inductive rela-
tion to the loop winding. This primary
winding will consist of about three turns of
fairly heavy stranded wire wound on the
frame of the loop inside of the loop proper.
This winding should be from 1 to 3 inches
from the loop winding, depending upon the
degree of selectivity desired. The further
this winding is removed from the loop the
greater the degree of selectivity but the
weaker the signal. This primary winding

may be connected directly to the antenna
and ground and the loop is connected to the
set in the ordinary manner.
signal

It will be

found that the strength  will be
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Here is a good stunt. The extra winding on
the inside of the loop frame functions as an
untuned antenna circuit.

greatly increased over that obtained when
using the loop alone and practically the
same dial reading will be had in either
case. Sometimes greater signal strength
will be had by using six or seven turns on
this primary winding and connecting a fixed
condenser of .00025 mifd. capacity in the
antenna circuit.

A CLEVER SWITCH LOCK

A very simple and easy way to make a
switch lock for the “A” battery line is to
use an ordinary telephone jack. This jack
is slightly reconstructed and is placed on the
panel in any convenient position. It has the
same outward appearance as any other jack,
but the set cannot be put in operation unless
the proper key is inserted. An ordinary
double circuit jack is obtained and the two
middle springs removed. Cut a strip of
brass or fibre (Fig. A) % inch wide, 2/4
inches long and 1/16 inch thick. At one
end drill two holes to correspond to those
on the insulating blocks of the jack. As-
semble the jack again so that the strip A
comes in the center of the plug hole. It
is now evident that a plug cannot be in-
serted in the jack unless it is slotted. The
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key is made from a piece of 14 inch brass
rod 134 inches long. A slot should now
be cut in- one end of this rod 1/16 inch
wide and .34 inch long. This slot should
be cut so that when the rod is inserted in
the jack, the strip A will be in line with it.

" Strip A"j, i R

¥ E=r=g
A G
Sty fubes
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Fg A VT Ty
This filament switch requires a special key-

plug to close the circuit. Other plugs will
not fit the jack,

This end of the rod should also be rounded
with a file so that it may be easily inserted.
Be sure that the key, when inserted, short
circuits the two springs of the jack, other-
wise the “A” battery circuit will not be
complete. A knob of some sort may be
placed on the unslotted end to give it a
neater appearance or a hole may be bored
in this end so that it may be carried on a

key ring.
Contributed by Herbert Froscll.

SMALL SOLDERING IRON
HEATER

If the experimenter does not possess an
electric soldering iron, he finds it a great
inconvenience to heat his iron on the gas
range in the kitchen. This trouble can be
eliminated by constructing a small soldering
iron heater which can be used anywhere
there is a gas supply. To construct this
heater, it will be necessary to procure a
Welsbach Thrift Burner from the 5 and 10
cent or hardware store. With a file or hack-
saw carefully cut the top off, as shown by
the dotted line in the diagram. An old gas
light bracket should be obtained, mounted
on a board and the Welsbach burner screwed
into it. A rubber tube may lead from the
burner to the nearest gas jet. The gas is
turned on full and the burner lighted. If it

Cut here---_~

Wire Supporf,
4

A good soldering iron heater constructed
from a Welsbach burner.

flashes back, that is, lights at the bottom,
the gas should be turned off and the top of
the burner should be squeezed together
slightly with a pair of pliers. It may take
a few trials to obtain the right size of the
opening for best results. It is operating
correctly whei a roaring blue flame is ob-
tained. A support for the iron consisting
of a piece of stiff wire may also be mounted
on the wooden block. It will be found that
this burner. is very efficient and heats a
small soldering iron quickly.

Contributed by Walter A. Troup.

A FIXED CRYSTAL DETECTOR

A dependable crystal detector requiring no
adjustment can be assembled from the fol-
lowing materials. Two upholstery or thumb
tacks, two binding posts, two pieces of bake-
lite or other good insulating material, a

length of hard drawn copper wire for clips-

and a small piece of crystal. Any good
crystal will do, but perhaps best results will
be obtained if the crystal is of the syn-
thetic “all sensitive” variety. One piece of
bakelite should be at least 14 inches long
and about ¥ of an inch square. This piece
is drilled lengthwise through the center with
a small drill ‘'of a size to snugly accommo-
date the two thumb tacks. One tack is
inserted in this hole to within about 3/16
of an inch of the center. The crystal should
now be pounded to fine grains and 34 of
an inch of them poured into the hole from
the opposite end. The second tack should
now be inserted in this end so that the
crystal grains make contact between the
points of both tacks. A mounting for this
crystal detector may easily be made from

~Base 313" .
Cross section of cartrioge  CP
)
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A cartridge form of fixed crystal detector
especially adaptable to reflex receivers,

the copper wire and may take the form
shown in the diagram. This type of detector
will prove both sensitive and stable and may
be used successfully in a reflex circuit.
Contributed by E. Lambert McDonald

A HANDY WIRE SKINNER

When using a knife to remove the in-
sulation from a cotton or rubber covered
wire it often results in a cut finger. Also,
if this work is not done carefully, it is
possible that a small fragment of copper in
the shape of a splinter will be run into
the hand. Herein is described a little device
which will safely and easily remove the in-
sulation from any size wire. All that is
required is a strip of spring brass 1/16 of
an inch thick, 10 inches long, and 1Y% inches
wide. This piece of brass should be bent
into the shape shown in the diagram. The
two edges of the wire scraper should then
be sharpened on one side only. To use this
device it is held in the hand and the jaws
forced together over the wire so that it cuts
through the insulation. It is now pulled
towards the end of the wire and if neces-
sary the operation is repeated two or three
times until all of the insulation is removed.
This little instrument will prove extremely
efficient in removing the insulation from
heavy rubber covered wire.

Contributed by T. J. Hacker.

An excellent wire skinner made from

a thick
piece of spring brass. '
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IMPROVED SWITCH STOPS

Switch stops are mighty cheap, but they
can, however, be considerably improved, as

there are several faults with the ones now

on the market. Herein is described a system
of constructing switch points which will

.y m
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A neat switch stop made from a piece of
sheet metal and fitted around the switch point.
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prove extremely simple and efficient as stops.
They can be made of thin sheet brass, cop-
per or tin and require but a few moments
to make them, and when made properly they
will not detract from the appearance of any
set. The idea is (as may best be seen by
the drawings) to cut a_ thin piece of metal
so that it is as wide as the head of the
switch points are high, and as long as the
circumference of the points. A place should
be left in the center, bulging up in the
shape of a semicircle. The piece of brass
should now be bent tightly around the switch
point where the stop is required. These
switch stops will be found very neat in ap-
pearance, can be put on without drilling
holes in the panel and can be removed at any
time so that the switch point may be cleaned
or the tension of the switch lever adjusted.

Contributed by Watson Brown.

INCREASING THE EFFICIENCY OF

THE ANTENNA INSULATOR

No matter how efficient an insulator is in
dry weather its efficiency will always mate-
rially decrease in rain or snow. This is
particularly the case of the common ball type
insulator. For a number of years I have
been using a scheme to protect the insula-
tors on my antenna which has proved ex-
tremely efficient. This simply consists of

Tin Can

“Aerial wire
A protector for the outdoor aerial insulators.

covering the insulator with a tin can as
shown in the illustration. This can should
be of such size that there is at least 34 of
an inch clearance on either side of the
insulator, and it should be placed so that the
opening is at the lower end. A hole is
bored through one end of the tin can large
enough to pass the insulator eye through
and this hole should afterwards be entirely
closed with solder. The can should also be
painted inside and out to prevent rust and
corrosion. This type of covering will keep
the insulator fairly dry in the most severe
weather and those weak signals will still be
picked up during heavy rain storms.
Contributed by Royle B. T. Snow.
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EVE.RY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results.

prepaid on receipt of 20c.

e heavy cardboard binder in

marks on the left-hand margin and can be cut from the magazine and kept for further reference.
of 5c to pay for mailing charges.
RADIO NEWS has also prepared a handsom

index will be published enumerating and classifying the various hook-ups.

This leaf has perforation

These sheets can also be procured from us at the cost

1 to which these sheets may be fastened. This binder will be sent to any address,
In time there will be enough sheets to make a good-sized volume containing all important hook-ups.

Every year an alphabetical
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A single tube regenerative set employing a
loop aerial.

Where an outside antenna is undesirable
and only one tube is to be employed, it is
sometimes possible to use a loop when quite
near a broadcast station. The circuit for
this arrangement is shown in diagram 45,
The tuner and tickler may be of any stand-
ard form such as a variocoupler. honeycomb
or spider-web coils. If a variocoupler is
employed, it will be necessary to use 35
turns of the outside winding as the second-
ary. A separate primary winding may then
be wound directly over the secondary and
should consist of 25 turns tapped every five
turns. The condenser Cl1 may be of .0005
or .001 mfd. capacity. The condenser C2
which tunes the secondary circuit should be
.0005 mfd. capacity. The rotor of the coup-
ler is, of course, used as the tickler.

%% _-P

A circuit using a coupled wave trap.

Another type of wave trap which will
prove extremely efficient and which can be
incorporated directly in the receiver is shown
in diagram 48. This wave trap consists of
a primary and a secondary coil. the second-
ary being shunted by a variable condenser.
The secondary consists of 45 turns of No.
22 S.C.C. wire wound on a tube three inches
in diameter. The primary consists of 10
turns of the same size wound directly over
the secondary and separated from it by a
single layer of cardboard. The variable
condenser C is of .0005 mfd. capacity. The
primary of the wave trap is inserted in the
grid circuit of the receiver.
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A novel one tube loop receiver.

In diagram 46 is shown another one-tube
loop receiver. Two loops are used in this
circuit, one as the tuner and the other for
regeneration, in the plate circuit. The tuner
is the larger .loop consisting of 12 turns of
wire on a 2-foot frame. As shown
in the diagram, the plate loop is placed in
the center of the larger loop and is so
arranged that it can be rotated similar to
an ordinary tickler coil. The number of
turns in this loop is not critical, heing in
the neighborhood of 15. If desired, this
loop may be of the same size as the other
and arranged so that the distance between it
and the other one may be varied. Tuning
is accomplished in this ciréuit by means of
the condenser Cl, which is of .0005 mfd.
capacity. A by-pass condenser will usually
be found necessary in this circuit and is
shown as C2.

C1
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Circuit system for climinating interference.

In circuit No. 49 is shown another method
of eliminating interference. This consists of
a variable inductance, L, in series with a
variable condenser, C, connected from the
antenna to the plate of the tube. In this
case it will be necessary to employ a variable
condenser, Cl, in the antenna circuit. This
condenser may be of .0005 or .001 mfd. ca-
pacity. The inductance, L, may consist of
50 turns of No. 22 S.C.C. wire wound on
a tube three inches in diameter and tapped
every 10 turns. The variable condenser may
be of .0005 mid. capacity. If desired, regen-
eration may be obtained by inserting a vari-
ometer of standard size in the plate circuit
of the vacuum tube at the point marked X.
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A circuit employing a wave trap.

In circuit 47 is shown a standard regen-
erative receiver with the addition of a wave
trap in the antenna circuit. This wave trap
is composed of a fixed inductance L, shunted
by a variable condenser C. The fixed induc-
tance may be a honeycomb coil of 50 or 75
turns or, if desired, it may be constructed by
winding 45 turns of No. 24 S.C.C. wire on 2
three inch tube. The variable condenser is
of the 23 plate variety and has a capacity of
0005 mid. When it is desired to elimimate
the interfering station the variable condenser
should be adjusted until its signal strength
is at a minimum or until entirely wiped out.
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A “B”

battery-less circuit.

In circuit No. 50 we have a recciver which
operates fairly well without a “B” battery.
This receiver is of the single circuit type
using a variocoupler for tuning. The con-
denser, C1, may be either .0005 or .001 mid.
capacity. The secondary of the variocoupler
is in the plate circuit of the detector tube
for regeneration and should contain at least
80 turns of wire. As no “B” battery is
used the phones are connected directly to the
positive lead of the “A” battery. A variable
grid leak of from one to five megohms re-
sistance will be found advisable and should
be connected directly from the grid to the
positive terminal of the “A” battery. The
grid condenser, C, may be of .00025 or .0005
mid. capacity.
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A circuit incorporating one stage of audio frequency amplification, for volume.

Where greater volume is desired, one
stage of audio frequency amplification may
be added to practically any detector circuit,
and a diagram through which this is ac-
complished is shown in No. 51. It will
be noticed that this one stage of audio
frequency amplification is used in conjunc-
tion with a standard three circuit regenera-
tive receiver. An audio-frequency trans-
former must be employed as shown at T.
The primary of this transformer is con-
nected in the plate circuit of the detector
tube in place of the phones. It is recom-
mended that a transformer with a ratio of
not higher than 5 to 1 be employed as other-
wise distortion is liable to occur. A hard
or amplifying tube such as a UV-201A or
a C-301A must be employed as the ampli-
fier. For best results it would also be nec-
essary to use a higher plate voltage on this
tube. As a rule 45 volts will be sufficient
for one stage of amplification and this is
obtained by connecting two 22Y4-volt “B”
batteries in series.

It is almost impossible to obtain an audio-
frequency transformer that will not distort
to some extent and for this reason a resist-

LI

1-3meg.

%

is connected from the grid of the tube to
the negative of the “A” battery.

In diagram 53 is shown another system of
providing distortionless amplification. In-
stead of a resistance a choke coil is em-

and 34 inch in diameter. In winding it will
prove best to separate every two or three
layers of wire with a piece of waxed paper.
If an old audio frequency transformer which
is burned out happens to be lying about, the
secondary will function very well as this
choke coil. The grid condenser shown in this
diagram at C should be of approximately
.01 mfd. capacity. The grid leak connected
from the grid to the negative filament should
be from one to three megohms, best deter-
mined by experiment. A hard or amplifying
tube must, of course, be used in this circuit
and a “B” battery voltage from 60 to 90
is recommended. This type of amplification
has been shown with a standard three circuit
regenerative receiver, but it may be used
with practically any circuit. Although it
will not produce the same volume of sound
as an amplifier using an audio-frequency
transformer, it will, nevertheless, give suffi-
cient volume to operate a loud speaker when
fairly close to a broadcast station.

It is sometimes undesirable to use a
stage of audio frequency amplification when

|___| 1-3 meg.
Iy —}
.00025 c
R A
1meg.
0005
illlllj; Jl 60-90V.

-
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A circuit incorporating one stage of resist

ployed and is shown at X. If desired, this
choke coil may be constructed by winding

JI<
—i
00025
g X
1-1/71@/
0005 ,l"E

-|l]|]|1 ) ‘]

+ - 60-90V.
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A choke coil audio frequency amplifier connected to the usual form of receiving circuit.

ance coupled amplifier is sometimes made
use of. However, since a resistance coupled
amplifier will only give about 2/3 the am-
plification delivered by a transformer, it is
not generally used for one stage. A circuit
using resistance coupling is given in diagram
52. 1t is shown in conjunction with a three
circuit regenerative receiver, although any
type of receiver may be employed. The re-
sistance shown at R should be of the non-
inductive type and of a value of 50,000
ohms. It will usually be found necessary
to use a higher “B” battery voltage with
resistance coupling than with transformer.
A grid condenser will also be required in the
grid circuit of the amplifying tube as shown
at C so that the “B” battery voltage will
not be impressed upon the grid. The capac-
ity of this condenser is not critical and may
be from .006 to 1 mfd. As an amplifying
tube must be operated with a negative poten-
tial upon the grid a grid leak of one megohm

5460 turns of No. 34 S.S.C. wire in 14
layers on an iron wire core 3%4 inches long

ance coupled audio frequency amplification.

the ear phones are employed and some means
must be used so that the phones may be
plugged in on the detector alone and the
amplifier disconnected from the circuit. In
diagram 54 is shown how this is accom-
plished by means of a double circuit jack.
This type of jack has two outside and two
inside springs which normally make contact
with each other. However, when a phone
plug is inserted the two outside springs dis-
connect from the two on the inside, thereby
breaking this part of the circuit and allow-
ing the current to flow through the phones
instead of the primary of the audio-fre-
quency transformer. A single circuit jack
is connected in the plate circuit of the am-
plifying tube so that the phones may be
connected at this point when desired. In this
circuit, the audio stage is shown in conjunc-
tion with the untuned primary receiver de-
scribed in diagram 28 in the August issue.
It may be necessary to connect a by-pass con-
denser of .0005 mfd. or .001 mfd. capacity
in the position shown at Cl.
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A detector and single stage audio frequency amplifier circuit employing phone jacks.
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Radio News for October, 1924

HOW TO ELIMINATE INTER-
FERENCE

Radio Editor,

International Paper Monthly,
100 East 42d Street,

New York City.

Dear Sir: I have read in this morning’s
Times that our local broadcast station is to
multiply its power by 10. As I am only a
mile away from this station, will you kindly
advise me as to the best methods to be used
in restraining the impact. Will a shorter
acrial help? Thanking you in advance, I am,

Yours very truly,
H. J. BARRELL.
Mr. H. J. Barrel,
Enginecering Department,
International Paper Company,
100 East 42d Street,
New York City.

Dear Sir: Your problem is indeed a dif-
ficult one. We have submitted it to the best
radio talent in the Company and suggest the
following : ’

1. It will be necessary for vou to remove
the set to the cellar.

2. The set should be bolted to a very rigid
table which in turn should be bolted to the
floor.

3. To prevent end movements, guy wires
should be strung wherever possible and tight-
ened by means of turnbuckles.

4. A trap-door built of a 2-inch plank
should be hung over the cellar window as
shown in the accompanying sketch.

5. A barricade of 6-inch I-beams and sand

¥OR THE BOUDOIR, MY DEAR
From the July 13,
1924, edition of the
New York American
we learn that Poster &
Company, panel special-
ists, “have already pre-
pared a Neutroflex
panel of bakelite all
FRILLED, neatly en-
graved and  highly
polished.” We take it that the trade has
come to the point where it is both necessary
and highly profitable to cater to the fair sex.
No doubt there will be embroidered vario-
meters on the market in the near future.
Contributed by John Chareland.

A CATALOG WHAT AM!

By all means read the
classified advertisement
of the Radio Specialty
Co. in the August issue
of Rapio NEws. They
say, “Diagrams will be
found in the great
‘Rasco’ catalog,
WHICH CONTAINS
RAW MATERIALS AND PARTS IN A
GREATER PROFUSION THAN ANY
OTHER CATALOG. 15¢ in stamps or coin
will bring the catalog to you” I have
sent for several of the catalogs mentioned
and I hope to receive enough material so
that I may make a set without additional
cost.

Contributed by Frederick Attwood.

YOU CAN'T GO WRONG WITH
THIS SET

The classified ad. sec-
tion of the Telegram
and Evening Mail (New
York) for Saturday,
July 12, 1924, carried
the following: “5-
TUBE ATWATER
KENT, COMPLETE,
WITH MUSIC

e e
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lag. SFANGY
The famous Interference Eliminator worked out by the Radio Editor of the International
Paper Monthly. Try this on your set

bags should then be constructed for the pur-
pose of absorbing the first impact of the
radio waves. An extra strong bedspring bolt-
ed to the face of the barricade and covered
with heavy planking may help.

6. The mouth of the loud speaker should
be covered with planking.

7. For an aerial we would suggest an um-
brella which may be closed to increase se-

Radiotics

If you happen to see any humorous mis-
prints in the press, we shall 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 submitted. Never
mutilate clippings by underlining the mis-
print. We shall 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

MASTER.” From experience we know that
most radio sets require lessons in “reproduc-
tion.” What could be sweeter than a music
master? Training radio sets ought to be a
good business.

Contributed by B. F. Corbet.

BUT LAST NIGHT, ON THE LOOP,
DEAR, I PLAYED IT BEST OF ALL
Now we know radio
sets are human. The
Marvel Radio Specialty
Company advertises, in
the August issue of
Rapio NEws, a number
of ‘“vacation specials”
among which is the fol-
¢ lowing : “$125 5-TUBE
NEUTRODYNE, CAN PLAY ON
LOOP IF DESIRED ... $55" Possibly
it is a young one that likes to frolic, or has
it the intentions of a harpist? At any rate,
if you don't desire it, the Neutrodyne will

no doubt play elsewhere.
Contributed by E. Rypinski.

IF YOU PLEASE, MIXED WITH
WHAT?

A poor radio fan is bothered by a very
loud how! in his set. Whereupon our es-
teemed authority, the Boston Post. advises
him under date of July 3, 1924, to use a
#1-3 meg. MIXED GRID LEAK.” It would
be interesting to know just what ingredients
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8. All bus bar wiring should be removed
from the set and a special wire having an
extremely high melting point and small di-
ameter substituted. (On second consideration
we would suggest that the wiring be left
out due to the fire hazard.)

9. To prevent personal danger the operator
should wear lineman’s gloves and stand on a
rubber mat,

(Continued on page 518)

the writer had in mind.
Perhaps it was his view
that a combination of
cyanide, Paris Green
and corrosive sublimate
would be calculated to
cause said howl to lie
down and die. But who
can guarantee that such
a material and worldly fate would success-
fully annihilate an undesirable noise in a
radio set?:

Contributed by Alexis M. Russell.

SLOE GIN OR THE TOWER OF
BABLE?

At last a real Radiotic!
But for the love of
Mike, what's it all
It appeared in
the June 26, 1924 edition
of the Philadelphia
Inquirer in the follow-
ing form, under a head-
ing “Answers in Brief.”

“LLOUIS MANN—If you take the photo-
graph on the plate of a WD-12 tube. The
22V volt issue of the Inquirer to an up-to-
date radio store, someone there should be
able to tell you the name of the manufac-
turer.” Someone must be coocoo. That
2214 volt issue of the Inquirer must have had
some kick to it. But as for taking a photo
on the plate of a WD-12 tube . . . LI

Contributed by C. W. Driver.

KEEP AWAY FROM CHICAGO!

Ve

€

- lﬁ\

This hot one Was ez,
taken from the Radio -cé?c'-’ggé“"}
Section of the Chicago Briiprrsinnsiis

Daily News, issue of i
May 10, 1924, and is

certainly enlightening.
“There are 7,000,000
radiating  regenerative /i

sets in the country, ’

8,000,000 of which ARE BEING IM-

PROPERLY TUNED EVERY NIGHT
(Continued on page 522)
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Correspondence from Readers

CONCERNING RADIO DEALERS

Editor, Rapio NEws:

I have been noticing the complaints of
customers against dealers regarding the poor
service given them, that have been published
in your columns. Since I am slightly acquaint-
ed with both sides of the story I have de-
cided to radiate a few tube squeals.

It must be remembered that radio is a
new seience and even our best experts often
get marooned. About the only way a dealer
in radio gets his knowledge is through his
customers. If he  would listen to the
high pressure salesmen now on the road his
shelves would be stocked with almost worth-
less junk. One of the best guides for the
dealer and customer is the monthly copy of
Rapio NEws, which carries the regular
list of Laboratory Tested Apparatus, Ques-
tions & Answers, latest discoveries by well
known experts as well as the most popular
and efficient apparatus as offered by manu-
facturers or distributors. A better co-oper-
ation is needed between the manufacturer,
wholesaler and dealer, as I only know of one
wholesaler at this time who sells with the
guarantee of “Satisfaction or money re-
funded” and I am glad to say he carries
space in Rapio NEws. If the dealer can
only get the guarantee against poor work-
manship and materials from the wholesaler
how can he guarantee “satisfaction or money
refunded” to his customers with the new
apparatus coming on the market daily?

Perhaps, after reading the above you will
think all apparatus “ought to go right off”
after being hooked up. One of the manu-
facturer’s worst enemies is improper connec-
tions. for if the set doesn’t work the parts
are usually blamed.

Fully 95 per cent. of failures are caused by
this enemy. If the set is an assembled one
perhaps the instruments are unmatched or
acid core solder was used in soldering con-
nections. For the set to operate satisfac-
torily all the parts must be matched the same
as the parts of an automobile or any other
machine. If you are a beginner and have
no one to assist you in choosing the right
apparatus, by all means buy the parts from
a reliable company which has a service de-
partment to help when you get “stuck” and
better yet buy all the parts you can, which
are made by one company and you will be
sure of getting matched parts.

ALviE Harping,
Eldon, Towa.

REDUCING RADIATION
INTERFERENCE

Editor, Rapto NEws:

Your prize offer in connection with radia-
tion elimination interests me and I believe it
will do a certain amount of good, hut if the
correct device is found it will require laws
to force its use, for I find there are only
too many who do not care a hoot for spoil-
ing the other fellow’s concert.

I have experimented in radio for a long
time and have several different sets of my
own invention, but the better and more sensi-
tive I make a set the more it will pick up
the howls from the regenerative sets. How
I overcame this may interest your readers.

I live on the top floor of a three-story
building in a congested part of a city in
what may be called a regular dead spot for
radio, but after considerable experimenting
T managed to put up an aerial that would
bring in the concerts by using four wires
100 feet long, about 40 feet above the roof.
But, as I say, it also brought in the howls so
very badly that I was forced to wait until the

wee small hours in order to get a decent
concert—just a case of sticking it out longer
than the howler.

I had a good ground on a water pipe, but
so had the howler; therefore, all the sets
were connected through the pipe. No won-
der I got the howl. I tried out a counter-
poise built fan shape 10 feet above the roof
and 30 feet under my aerial and the re-
sults were surprising, for, while I still get
the whistle slightly, it is so diminuitive as
not to bother. I have been able to pick up
many low-powered stations I could not get
before and the volume is far better.

The counterpoise consists of 10 wires
about 60 feet long.

I suppose if everyone built a counterpoise
we would get back to the same old condi-
tions and there would be a law enacted in

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-radio 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 alone.

List of Radio Articles
Appearing in the October
_ Issug of

“*Science and [nvention

How to Make a Short Wave Set
—By R. A. Marcy.

An Exceptional Portable Loop Set.

New Solodyne Circuits.

Crystodyne—The Newest Sensation.

Building a Two-Stage Amplifier.

Latest Radio Photos.

Radio Tube Data.

Radio Oracle.

Radio Wrinkles—Bushels of them.

Broadcast Calls—Revised to Date,

both the U. S. and Canada forbidding the
use of them with radiating receivers.

I should like to hear how others find a
counterpoise in this connection; it certainly
has improved my reception 100 per cent.

F. L. BELANGER.
General Agent. B. & M. R. R,
Sherbrooke, Que., Canada.

FROM A NAVY OPERATOR

Editor, Rapto NEws:

Owing to my present location, I receive
your publication about six weeks later than
the majority of your readers. Still, after
reading the published letter by Mr. E. A.
Starkey of Saugus, Mass., in your March,
1924, issue, I am moved to remonstrate.

In the article, Mr. Starkev made several
remarks concerning the general uselessness
of what he terms “code stations.” I presume
that he means high power transcontinental
and transoceanic stations, by his remark.

That is like “looking a gift horse in
the mouth,” and I'm led to believe that he
should feel highly elated at hearing anything
aside from the “tinkle tinkle of a high
pitched set, to the grinding crash of the
deener toned code stations.”

What reason can Mr. Starkey give for the
U. S. Government’s actions in allotting the
amateur a wave-length of 200 meters or
less, and the broeadcast stations their shorter
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waves? Simply to eliminate their interfering
with stations handling the world’s traffic.

If Uncle Sam had considered the enter-
tainment of the amateurs as of greater im-
portance than the handling of commercial
traffic, he would have restricted the latter
stations, instead of the former.

It must be remembered that this nation of
ours has thousands of ships, both commer-
cial and men-o’-war, with which communi-
cation is limited to nothing but radio, by both
commercial and Government stations.

Of course, it would bhe very pleasant for
the millions of fans, if these coastal stations,
as well as ship installations, were to “pipe
down” during concerts, but taking into con-
sideration that these same concerts are on
the air from 16 to 20 hours per day, which
would leave but 4 to 8 hours for the “code
stations” to get off their traffic to every
nation on earth.

Mention was also made of getting Hong-
kong, Liverpeool, and Etah Harbor. I won-
der if perhaps these stations don’t receive
complaints concerning “tinkle tinkles,” and
“grinding crashes”? I know that one at
Hongkong does, and suppose the others are
bothered the same way.

Perhaps Mr. Starkey has interviewed the
Traffic Managers of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>