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A Specially
* Designed Tube

For Every

Radio Use

Cunningham Ratia Tubes

C-301A—6 Voits 14 amp. Ampner . . $€.50

€-299—3 Volts .06 amp. Dry Battery Det. &
Amp....oooo ... 6.50

€-300—6 Volts Gas Content Detector. .. .. £.00

C-11—1.1 Volts .25 amp. Dry Battery Det.
and Amp. Special Base. ... ........ €.5
C-12—Similar to C-11 with standard base.. €,50

Home Office:
248 First Street
San Francisco, Calif.

It Bridges the
Vastness of Space

INCE Marconi first successfully spanned the Atlantic Ocean, with
the wireless telegraph, radio has ever been outstanding as an in-
vention of unlimited importance to humanity.

In 1909 the broadcasting of that now famous distress call, CQD,
from the sinking passenger liner, S. S. Republic, established in the eyes
of the entire world the tremendous importance of radio on the high seas.

In 1912, when that gigantic liner, the S. S. Titanic, struck an iceberg
far from shore, in the north Atlantic, with thousands of passengers
aboard, it was the SOS call of her wireless that brought rescue ships
from all parts of the ocean. Here again radio demonstrated to the world
its great service in the saving of human life.

During the war communication controlled the destinies of armies.
Here radio played an exclusive part in the establishing of communiza-
tion between ships at sea, from ship to shore, and from aeroplane to
ground, where the use of wires was impossible.

In recent years the development of the vacuum tube has not only im-
proved radio for the purpose of marine, commercial and military. com-
munications, but through radio telephony and public broadcastine. has
established a new and even greater service to humanity, Sy

Cunningham Vacuum Tubes are the product of years of research and
=Xperimental work by the Engineers of that great scientific organization,
the Research Laboratory of the General Electric Company.

Cunningham Tuby: are standard for all makes of receiving sets. Each
of the numerous types save becn designed to operate with maximum
efficiency in one or more of the various applications of vacuum tubes
to the radio art.

s . Cunninghem tubes are cov-
Pa‘tent NOtlce' ered by patents dated 11.7-
05, 1-15-07. 2-18-08, and others issued and pending.
Licensed for amateur, evperimental and entertainment
tse in radio conununication. Any other use will be
an infringement.

M
LA

154 West Lake Street
Chicago, Illinois

30 Church Street
New York City, iN. Y.
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n""' Nt ‘ N TITH the Amplion Loud Speaker the infinite clear-
ness and softness of tone achieves an unsurpassed
reproduction welcomed and admired everywhere. The
human voice or musical sounds come to you in their
true richness, without the slightest distortion, unalloyed
—ijust as they are rendered.

It is hard to believe you are listening to  reproduction.
Originality is so unmlstakably registered in every tone.

The Amplion is made by the world’s oldest manufac-
turer of loud speaking instruments. It is not a head set
receiver used as a loud speaker, but a development for
radio purposes of a loud speaking device, used exclu-
sively on every ship of the British and other leading
navies.

The Amplion requires no battery. You simply attach
it in place of head phones. The Amplion is being exten-
sively used in every country mentioned in the border of
this announcement.

That it has been adopted as standard by the leading
countries of the world is the tribute it has achieved
through its brilliant performance.

All models on view at the New York Radio Exposi-
tion, Booth 5, at the New York Show — Oct. 6th to 13th.

SIGNAL ELECTRIC MFG. CO.

Sole United States Distributors Menominee, Michigan

BURNDEPT OF CANADA, LTD.
Canadian Distributors 172 King St., West, Toronto
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The Supremacy of the AMPLION
is the Supremacy
of Actual Performance
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“This Free Book Showed Me the Way

to Big Money in Radio” />

It has Started Thousands on the Road to Independence and
Success—has Lifted Them Out of the Rut of Office Routine
and Helped Them Become Experts in This Fascinating, Profit-
Let It Do the Same For YOU.

able Profession.

IX months ago 1 was what you might call “a handy man about the
1 had what 1 considered a good job with a large manu-
Having taken a two year’s business course, I
knew enough of stenography and elementary bookkeeping to be of real

office.”

facturing concern.

value in general office work.

I took special dictation from the President,
assigned general correspondence to the regu-
lar typists, was responsible for the purchase
of office supplies, approved petty cash vouch-
ers for the errand boys and clerks, and was
entrusted with the responsibility of making
deposits at the bank and bringing in the pay-
roll.

In addition to these, I was often privil-
eged to arrange accomodations for the Pres-
ident when he went off on a trip. And when
he wanted some personal matter attended to,
such as purchasing theatre tickets or having
his evening clothes brought down to the office,
I was always selected for such tasks. I was,
in fact, an assistant to the President. And
accordingly I was paid $40 a week.

1 won’t say that I was satisfied with this
salary—although it was more than the other
clerks were getting—but the fact that the
President had confidence in me gave me a
certain standing among the others which
kept me fairly contented.

Then one day, having a little extra money
on hand, I bought a small radio receiving

PICK OUT THE JOB YOU WANT
WE WILL HELP YOU GET IT

This is a brief [ist of the positions in
the Radio field tcday, and the salaries
paid—

Radio Mechanic, $1,500 to $4,000 a
year.

Radio Inspector, $1,800 to $4,500 a
year.

Radio Salesmen, $2,000 to $10,000 a
year.

Radio Engineer, $3,500 a ycar and up.

Radio Executives up to $15,000 a
year.

Radio Instructor $200 to $500 a
month.

Radio Draftsmen, $7 to $15 a day.

First Class Ship Operator, $105 a
month, all expenses paid.
Second Class Ship Operator, $95 a

month, all expenses paid.

Third Class Operator, $85 a month
all expenses paid.

Commercial Land Station Operator,
3150 a month and up.

Broadcasting Station Operator, $125
to 8250 a month.

NOTE: RADIO FIRMS

Secure Practical Radio Experts Among
Our Graduates. Write today_.

set. Several of my chums had radio outfits
and I had always wanted one in order to
enjoy the broadcast programs in the evenings
at home. There was ordinarily nothing un-
usual about this, yet that little radio set
changed my whole slant on life and opened
up my future overnight.

I didn't know a thing about radio, but I
soon got onto the tricks of operating a re-
ceiving set and rapidly became a real “fan.”
But much to my surprise, I got more fun out
of the mechanical operation of my set than
I did from the music, speeches, reports and
regular programs of the nearby stations.

Then I began to take my set apart, reas-
semble it and experiment. I rigged up an
outdoor aerial ard installed a tube set. Then
I bought a loud speaker and gradually added
part by part until I had a first class outfit
with a wave-length capable of “picking up”
the programs from distant stations,

Naturally, I didn’t stop there. Several of
my friends had “sending” sets and I wanted
nothing less. I began to study the code and
longed for the day when I could get a license
and have a “call letter” of my own. My rou-
tine, humdrum work at the office began to
lose its appeal. I could hardly wait until
evening came so that I could get home to the
“work” I actually enjoyed.

One day the trafic manager at the office
mentioned that he was going to buy a radio
and flattered me by asking my advice. I of-
fered to help him select a set and install it.
He told me to go ahead, rig one up for him
and let him know what I wanted for my
trouble. It wasn’t trouble—it was real fun—
and I made $30 for a single night’s amuse-
ment.

That set me thinking. Why not get into
radio in earnest? Two fellows I knew had
given up office work and were making big
money as Certified Radio-tricians. One was
a salesman for a large radio manufacturer,
with a fine office of his own in his home
town; the other was a ship operator, travel-
ing around the world, seeing the things I had
always wanted to see—and getting big money
for doing it.

I decided to study radio and train for a
real job. But I wasn't in a position to give
up my work at the office, for I had saved
little or nothing, and had to contribute some-
thing at home every week.

Then one day I noticed an advertisement
in Radio Neaws. The heading first attracted
me for it read—“Men Wanted in Radio—
You Can Train at Home for One of These
Big-Paying Positions—This Free Book Will
Tell You How.” Here was a chance, |

www.americanradiohistorv.com

thought.
to gzt the book for it was free.

At least it wouldn't cost anything

I sent for the book—“Your Opportunities
in Radio.” That was six months ago. What
this free book meant to me is best explained
by the fact that, as a Certified Radio-trician,
my income this year will be at least $5,000.
And that’s only the beginning. For I can al-
ready see the enormous possibilities for
trained men in this fascinating, profitable
profession. And I'm going to get my share
of the big money being made by those who
are “growing up” with this fast growing in-
dustry.

Thanks to the splendid training which I
got from the National Radio Institute, iz my
spare hours at home, and with a Government
First Class License in my pocket, the rest is
up to me. But the opportunities for money,
independence and success are unlimited in
radio and I'm going to go the limit.

I won’t attempt to tell you all the details
of the wonderful opportunity that awaits
you in radio. The Free Book of the National
Radio Institute—the same one that I sent for
—will tell you all you want to know. It
showed me the way to big money in radio—
it lifted me out of the rut of office routine and
made me an expert in this fascinating pro-
fession. Why can’t it do the same for you?
It can—the 40 page, fully illustrated free
book will tell you how. The coupon will
bring it to you—without obligation. Why
not send for it—TODAY

NATIONAL RADIO INSTITUTE

Dept. 13L WASHINGTON, D. C.

NATIONAL RADIO INSTITUTE,
Dept. I3L, Washington, D. C.

¥

]

1

1

]

] Without obligation on my part, blease send me
B the free book, “Your Opportunity in Radio”, with
B full details as to how I can quickly train for the
: bosition of “‘Certified Radio-trician’’ in my spare
g hours at home. Also tell me how your free Em-
B ployment Service will help me secure a good paying
I position.
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* /\’ The Rovalt ‘ of Radio &
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Beautiful New Furniture Models—
Simplified Tuning—Self-contained

The three new Kennedy Furniture Models illustrated on
this page are the very last word in radio receiving sets.
Even if attention were drawn no further than their ex-
terior beauty, their purity and harmony of dssign alone
would be instantly appreciated.

The receiver in each is a new achievement of the Ken-
nedy Engineering Staff. Extreme simplicity of tuning is
attained with the same selectivity and long-distance re-
ception that have made Kennedy sets so well and
favorably known. Only two dials are used—one for
“tuning in” or selecting the desired station, the othet
to control sound volume. Adjustment is provided for
very fine tuning.

These models are complete and self-contained. They
operate on dry battery tubes for which internal space is
provided, although any standard tubes—including
storage battery type—maybeused. Two stages of audio
amplification—built-in loud speaker with unusually
clear and distortionless qualities of reproduction. Highly
polished Formica control panels. Gold-plated metal
trimmings on front—including dials. Respond to all
broadcasting wave-lengths. Each complete with three
dry-battery tubes, all dry batteries and Kennedy
3000-ohm phones with plug, for individual reception.

Kennedy Model X. Beautiful hand rubbed Mahogany cabinet
with inlay of Satin Wood and Ebony. The tracery, in delicate
contrast with background, is suggestive of the marquetry workers
of King William’s time. Price, complete.....ccvviruness. $285.00

Kennedy Jacobean Console Model. Exemplifies the late Jacobean
design. Built of American Walnut with artistically matched panel-
ing, which contributes thes rich subdued effect almost always
associated with true elegance. Price, complete..... Qoooooo $775.00

Kennedy Spanish Desk Model. An adaptation of the Spanish
with a free intermingling of the effects of the Moorish influence.
This is particularly in evidence in the panel. Cabinet finished
either in Mahogany or American Walnut. Interior lined com-
pletely with Golden Bird’s-eye Maple. Price, complete. .. .$825.00

RN NN NN =
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A New Popular-Priced Model,
Head Phones and Loud Speaker

The apparatus shown on this page is of the same
high character as the more elaborate Furniture
Models. The sets were designed to fill the demand
for high quality at a popular price, and, with the
wonderfully improved head phones and separate
loud speaker unit, they provide Kennedy apparatus
for every home.

Kennedy Model V. Incorporates the new Kennedy receiver
and two-stage amplifier at moderate cost. Same type of radio
unit as higher priced Furniture Models, but without loud
speaker. Highly polished Formica control panel. German
silver dials. Space for batteries. All dry batteries, three dry-
battery tubes and Kennedy phones with plug, complete..$125.00
Receiver only, without phones, tubes or batteries....$ 86.50

Kennedy Type-281. One of the sets that has won recogni-
tion for the Kennedy line. An extremely selective three-
circuit receiver. Solid Mahogany cabinet. Brilliantly polished
Formica control panel, black etched dials, heavily nickel-plated
metal parts. Wave-length range 175 to 900 meters. Designed
for 6-volt tubes but can be used with dry-battery tubes as well.
Receiveronly......ooooiiiii i i, $ 90.00
Receiver and two-stage audio amplifier.............. $145.00

Kennedy Type-311, 522 Portable. Neat, compact, portable.
Easily tuned—highly selective and efficient. Designed for all
standard tubes, including dry-battery type. Detector and two
stages of audio amplification. Wave-length range 150 to 600
meters. Complete with three dry-battery tubes, all dry
batteries and Kennedy phones, with plug............ $137.50

LT T

Kennedy Loud Speaker. The same as used in the new
Kennedy Furniture Models. Remarkable fidelity of repro-
duction. with toral absence of unpleasant distortion. No
separate batteries required. Price,complete with 6 ft.cord..$30.00

Kennedy Head Phones. Perfection in mechanical and
electrical design results in unusual volume with rich tonal
purity. No rattle or blare. Extremely sensitive on weak and
distant signals. Light and snug fitting. Resistance 3000 ohms.
Price per set, with 6 ft.cord..........cvviuiniinn.s, $9.00

See the new sets and parts at the nearest .
Kennedy dealer or write us direct for literature. —
State type of set in which you are interested.

D EALER Write or wire for exclue g -
sive Kennedy proposition. ?l\s‘:‘! LOUD SPEAKER (.W‘
THE COLIN B. KENNEDY COMPANY
SAINT LOUIS SAN FRANCISCO All Kennedy receiving sets awe

regenerative—Licensed unde. Arm-
strong U. S. Patent No. 1,113,149.

T
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E NEW ACE

Three Tube Regenerative Receiver
Manufactured under Armstrong U, S. Patent
MNo. 1,113,149

For Use ith 6 Volt or 112 Volt Tubes

This New
Ace Type 3B
Armstrong Regen-
erative Radio Receiver combines
detector and two stages of Audio frequency
amplification. The lowest priced quality
receiver ever offered. When you tune in
.. with this set distant stations come in as
\ though they were only a few miles off.
| The two stages make the use of a loud
speaker possible—thisis a desirablefeature.
Its efficiency has passed every test.

One of the few sets that functions perfectly
with all makes of tubes. A filament switch
eliminates necessity of turning out the rheo-
stats when set is not in use. With this switch
you can turn off set and come back later to
same concert without retuning. The tele-
phone jack makes it possible to use head

N E TYPE V phones. When head phone plug is inserted

it automatically eliminates loud speaker, but

. eiver not affect the filamen nt,
Regeneratwe Rec e does not a hct S t current. Has
Arm strong ¢ 7.5, Pat. No- LIS genuine mahogany cabinet with beautifully
Manufactured under Armstron her with its engraved panel.

is set toget
this es the great If your dealer cannot supply you, order

direct, mentioning his name. Ask for

Stations from «Simplicity of Radio’’ your copy is FREE.
2 ard dis- DEALERS: write on your letterhead for
le\mphﬁer attractive sales proposition.
o-step

s st 2% THE PRECISION EQUIPMENT COMPANY
. hich M&ag—‘ PRES.

1122 Vandalia Ave., Cincinnati, -Ohio
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CROSLEY MODEL XJ

A 4 tube radio frequency set, incorporating -
one stage of Tuned Radio Frequency Amplifi-
cation, Detector and two stages of Audio
IFrequency Amplification, with jack to plug
in on three tubes for head phones; new Cros-
ley multistats, universal rheostats for all
makes of tubes; new condenser with molded
plates; filament switch and other refinements
of details. A mahogany battery cabinet
which makes the set completely self contain-
ing may also be had to fit the Model XJ at a
cost of only $16. See illustration above.

See this beautiful receiver at your dealers.

New York Office, C. B. Cooper, 1803 Tribune Building,
154 Nassau Street, Beekman 2061.

Boston Ofhice, B, . Smith, 755 Boylston Street, Room 316.

Chicago Office, 1311 Steger Building, 28 E. Jackson Blvd.
R, A. Stemm, Mgr.

Philadelphia Oftice, J. H. Lyte, 65 North 63rd Street.

St. Louis Office, Robert W. Bennett Co., 1326 Syndicate
Trust Building.

)

Abroad at
with a CROSLEY MODEL X-J

Home

PRICE $65

Wonderful opera from New York, love songs from the
tropics, dance music from Chicago; stock quotations, stirring
speeches, amusing stories from where you will—all these
pleasures and utilities are brought truly, clearly, right to your
fireside if you own a Crosley Model XJ Radio Receiver.
This beautiful new Crosley 4 tube Model contains the same
units as the famous Crosley Model X, with added refinements
of detail which make it even better. At bringing in distant
stations, the Model X established many records during the
past vear. Sebring, Fla., continually heard Honolulu. A
man writes from Nassau, British West Indies, “First of all
on Friday night, June 29, 1923, I heard Honolulu.” He goes
on to relate that practically all stations in the United States
were brought in clear as a bell.

With the Crosley Model X-T even better receptions are as-
sured. We unhesitatingly claim that it is the best radio
receiver ever offered, regardless of price.

For Sale By Good Dealers Everywhére

Write for free catalog which shows the complete Crosley
line of instruments and parts. In it you will find just the
recelver to suit your needs, and pocketbook. Crosley Receiv-
ers without batteries, tubes and head phones range in price
from the efficient 2 tube Alodel T'I at $28 to the beautiful
Console Model at $150.

Crosley Manufacturing Co.
1122 Alfred St. Cincinnati, Ohio

Better-Cost Less
Radio Products

www.americanradiohistorv.com
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BUILD YOUR SET BETTER-AT LOWER COST

EXCEL 180°

VARIOGOUPLER
D520

Pl(}ll(’h €.
well made. xleen silk
windings yellow genuine
bakelite tubes. rimary
bas taps every 7 turns
and last 6 lums tapbed
every turn. Cast alumi-
num support with panel
mounting screw. 34 inch shaft. Produces
best results in any type eircuit for 175
to 625 meters.

SUPER 180° VARIOC

D521 Each 98¢ LT
A wonderful

Produces

sults.

ings

value,
excellent re-
Green silk wind-
on black fibre
tubes. Rigid mounting
support for table or
panel mounting. Pri-
mary tabped for fine
tuning. 3 ineh shaft. Range 200 to 600
meters.

D522 Varlometer—same style. Each.98c

SUPERIOR VARIOCOUPLER

D523 Kach...... $3.15
A handsome instru-
ment of superior design
and construction, Stator
tube and rotor ball of
moulded red brown
bakelite.  Large size
green silk windings in-
sure highest efficiency.
Table or banel mount-
ing. Y% mch shaft. Superior results in
circuits for 180 to 650 meters, Tapped Dri-
mary for finest tuning.  Noiseless contacts.
D526  Special single circuit tyDe.

SUPER MOULDED VARIOMETER
D412 Each..... $2.60

Polished black
moulded rotor_and
stator forms. DMaxi-
mum inductance with
greatest efficiency and
minimum  distributed
cabacity. Ahigh grade
instrument that will
get the best resulfs.
Wave, length 120 to f’00 meters.

" EXCEL MOULDED VARIOMETER

D524 Each..... $3.68

A wonderfu! value at
our price. Properly
designed = and  con-
‘structed. Polished
black bakelite rotor
and stator forms.
Large size green silk

"“'h

|k wire insures ereatest
J.- efficiency. =~ % inch
shaft. Noiseless pigtail connection. Table

or panel mounting.
SUPERIOR VARIOMETER

D525 Bach......... $4.45

Torms moulded of red
brown bakeclite. A neat
handsome instrument.
Green silk windings cal-
culated for highest effi-
ciency. 14 Inch shaft.
Noiseless nigtail connec-
tions. Table or banel
mounting. Produces suberior results in any
type circuit 130 to 630 meters.

RADIO INDUCTANCE COILS

Carefully made — fine
T
Ak
iy %ﬂi'% 5

Iooking coils. Highest
efficiency. Tow distrib-
uted cabacity effect, low

. Tesistance —hish  self
inductance. Very firm
impregnation. Range

gt given is in meters when

used with .001 variable
condenser, Mounted coils have standard
plug mountings.

Art  Not  Art Price

Turns  Range No. Mntd. No. Mntd,
25 120- 2350 D301 $0.39 D320 $0.85
35 175- 150 D302 @ .42 D322 .95
50 210- 720 D303 .49 D323 1.02
75 390- 910 D304 .54 D324 (.08
100 500- 1450 D305 .58 D325 {.[3
150 §00- 2000 D306 .63 D326 1.17
200 900- 2500 D307 .72 D327 1.26
250 1200- 3500 D308 .78 D328 1.35
300 1500- 4500 D309 .82 D329 [.36
400 2000- 5000 D3i0 .97 D330 1.57
500 2800- 6160 D3Il 1.12 D33 1.63
600 1000-10000 N342 1.27 D332 1.78
750 5000-12000 D313 [.43 D333 .93
1000 7900-1 »0()0 N34 .70 D334 2.25
2 ; B 1.92 N335 2.45
2.18 D336 2.60

|NDUIC3TANGE coiL MOUNTINGS

D340—
1z $3.40
2.75
Sturdv rigid dur-
able  construetion,
Made of nmolished
black bakelite.
Mount on front of hanel
BACK PANEL MOUNTING
Mounts hack of banel, with knobs or
dials on frent of panel. Tlelps make a
neat efficient zet.
D342—3 ecoil Rtack of Tranel Mount-
ing i $4.
RASS ROD
Supplied only m S ineh lengihs
DY6I Threaded 6-32. per & in. length.6e
D963 Threaded ®-52, per & in. length. 8¢
D965 Soli in.. ver 8 in. lenzth.6e
D967 Solid "¢ in.. Der 8 in. lensth...9¢

OUR SPECIAL VAEI_OMETER AND VARIOCOUPLER

uild
set reliab

vend on tl
meter
coubler
the hest
— any ecircul
from 180
meters.
and co
they are
Only the

used.

ments. You can de-

and
to give you

In

grade materials are
The

into your
le instru-

his vario-
vario-

results in
t working
to 650
deSIgn
nstruction
the best.

highest

prices

quoted save you 30

to 40
Why pay
D418 Variocoupler. Each........... $2.45
The wost efficient type of coupler, insures
better tuning and louder signals. Primary
and seccndary wound on natural uncolored
genuine bakelite tubes. Handsome green

per

cent,
more?

D410 Variometer. Each.
Perfect in design and construetion.

Ac-
curate svood forms thoroughly seasoned. Cor-

recy inductive ratios. Solid baked wind-
ings. Plenty of large sized wire insures

silk windings, Primary tapped for fine | highest efliciency. A durable high grade
tining. Can be panel or table mounted. | instrument that will give you lasting serv-
14 inch shaft. ice. 14 inch shaft.
COIL MOUNTING PLUGS SPIDER WEB COILS
Made of genuine bakelite. D290— 25 turn. Lach..
D344 Plug  for mounting | D291— 35 turn. Each..
“honeycomb”” inductance coils | D292— 50 turn. Lach..
=000, 090000000008 aBa000 39¢ | P293— 75 turn. Each..
. D345 ‘Stationary plug to fasten | D294—100 turn. Fach..
mounted coil stationary to A new popular type of inductance of high-
1t b SO a5 0AABE00a00 est efficiency. Lowest distributed capacityand
D346 Movable plug to fasten mounted | lowest high frequency resistance. Firm green
coil to panel so it can be rotated...... 89¢ | silk windings with fibre mounting strips.

D343 Tibre strib to hold eoils for mount-
ing. Two foot piece 15¢
MAGNET WIRE
Insulated copper wire. Best quality even
drawn wire, one Piece to a spool. Prices
quoted are for 8 oz. spools unless other-

wise staiad.

ULTRA AUDION COIL

D296 Each.....ooocvninerneens ono

Spider web wound of green silk covered

wire. Four taps. Makes up a set that pro-

duces wonderful re s.  Fibre strips and

wooden rcd for mounting included. Direc-
1ions furnished.

DoubleCatton] Enameled Green
Covered Insulation | Sjlk  Covered

Number 3990 Number D992 | Number D9SI
Gauge Price. Gauge Price |[Gauge Price
¢ 120 39¢ 20 $0

ANTENNA INSULATORS
D260 Size 1x3%.

sition, metal eyelets. Two

g T 17¢

D264 Size 1%x4. Tor me-

D260 dium size aerials. T“J’

.................. c

17 ize 1%x10%. For

ﬂ lar eaerlals Two for.$1.28

Ribbed Porcelain In-

D264-6 sulator 2% in. long. Ea. 6¢

Dozen ......ccoieina.. 55¢

LEAD-IN INSULATORS

D270 For 4 inch
walls or Yess..... 42¢
D271 For 9 inch
walls or less..... 69¢
e only Dractical

lead in irsulator for aerial wires. Small,

neat, effective, durable.. Fits B inch

hole. Securely locked by two adiustable nuts.
OUTDOOR LIGHTNING ARRESTER
D980 Price........$I,55

Protect your instruments

with this lightning ar-

vester. Weatherproof por-

- celain case. Air gap type.

- Permanent. Durable. Un-
derwriters approved.

HIGH-GRADE LIGHTNING ARRESTER
D981 Kach 79¢
A dependadle protector, al-
ways on guard. Small and
compact. YWeatherproof por-
celain case. Easily fastened
and connected. Underwriters
approved.
REHNARTZ INDUCTANCE
D296 Each..... $1.15
Made of green silk
covered wire, spider-
web wound to Droduce
greatest efficiency and
lowest losses. 21 taps
soarranged that
crossing is avoided,
Two_fibre strips and
wooden rod furnished
. permit various styles
of mounting With this enil a high grade set
can be built at a low ecost. Directionsincluded

STRANDED ANTENNA WIRE

Cabled of fine cobber strands. Very
flexible. High tensile strength. Best for
aerials.

D248—100 ft. coil ........... eheanan 5
D249—500 ft. coil ... . .oiiiiaann $2.75

SOLID BARE COPPER WIRE
Solid bare copper wire for aerials, leads
or wiring instruments.

Solid Bare Copper Wire
D246—100 ft. coil
D242—500 ft. coil ..

Solid Bare Copper
D244—100 ft. coil
D245—500 ft. coil
TINNED COPPER

Size 14 tinned copper wire.

size 14.

“BUs BAR” WIRE
Tor wiring

sets, DBest size for neat job and casy
soldering.

D957 Round. Ten feet for. .12¢
D958 Square. Ten feet for. L 14n
SPAGHETTI
TFor covering connecting wires in sets.

Tor size 12 and 14 wires.

D955 Finest quality braided and satur-
ated with best baked lustrous transparent
insulating varnish, 3 feet fi 19¢
D956 Best quality braid and covered with
hlack insulating compound. 3 feet for..9¢

TRON

RADIO SOLDERING

D540 Tach .$1.50

Soldered connect n sefs pro-
duce better results. This guaranteed iron
is exactly right for radio work. A neat

solid connection qujckly and easily made,
Operates on any lighting socket 100 to 120

volts. 6 ft. ecord with attaching Dplue.
Tencth 13 inches. Heats quickly, will not
overheat,

Hearvier irons for_general repair or man-
ufacturing work. Wonderful vahies at our
prices.

N54i Medium
D542 Targer

size
§17.€

% ..~ AUTOMATIC BLOW TORCH
i D543 Each

Burns  denatured alcohol.
Automatically generates point-
ed flime in a few seconds,
Tasy to solder joints in hard
places, TLights with a match.
Rurns 20 minutes on one fill-
ing. 5% inches high, 7 inch
diameter evlinders. Works fine
with Tinol listed above.

PANEL MOUNTING VARIABLE CONDENSERS

chanically and elects

insure smooth,

condensers are of th

back. The vernier

the ﬁne:f tuning,
’GEGULAR STYL

D8I5— 3 nlate

D816— 5 rhate

D8i4—11 plate

D813—21 plate

D812—43 plate .

87¢
00023 mfd. ..$I 28
.0005 mfd.

001 mfd.

polished end .plates of heavy bakelite.
Shafts 14 inch diameter.
aluminum alloy plates perfectly sbaced to
even,
Our_ low prices save you money.

are not to be compared with many infe-
rior, cheap condensers offered.
antee them to hlease you or your money

rately eontrotled plate which Dermits of

These are esbecially high grade con-
densers and we guarantee them to be me-

rically perfect. Fine

Sturdy, heavy
reliable capacity.
These
e very best make and
We guar-

style has one sepa-

VERNIER STYLE
Including Dijal and Knobs

D§25—14 plate .00025 mfid.
D824—26 plate .0005 mfd.
D826—46 plate .001 mfd. .

TINOL D969 Per tuke 189¢
A cfi)mbined solder

—_ —4 and flux in  handy
e _'ﬂ—-ﬂ form. Put a li‘tle on

the connection, heat
. with a  match, toreh
or solder iron and you have a neat elec-
trically and mechanically perfect joint.

SUPER BLOW TORCH
D544 Tach
Burns denatured alcohol. Vest
Docket size. B3lowing on tube Dro-
duces a hot pointed flame. Lights
with a mateh. Works fast. Burns
10 -ninutes on one filling. Fasy to

solder joints in hard places. 3 in.
high. 7% in. cylinder. Long rub-
ber tube. DProduces fine joints

with Tinol listed above.

ENCLOSED VARIABLE CONDENSERS

One of the best made
condensers, Rigid, accu-
rately spaced aluminum
plates. TFormica  ends.
Engraved scale. Knob and
pointer. Clear transparent

case.
.00L
.52

0806 43 plate

D808 21 plate OUO.) Mid.
QUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

D550 Iach $2.15

The result of years of
research work and experi-
enced engineering. In
quality of tone and vol-
ume of sound, the things
a transformer is built for,
we guarantee it to equal or surpass any
other transformer. Neat in appearznce.
Carefully made. Fully mounted with plain-
iy marked binding post connections. 5 to 1
1iatio. Wonderful results on one, two or
three steps without distortion or howling.
A quality item in every respeet. Not.to

be compared with articles built for Trice
anly,

OUR SPECIAL SHIELDED
TRANSFORMER
D551—3% to 1 Ratio
Iach
D552—6 to 1 Ratio.
Each $2.75
The same high grade
style of transformer as apove
enclosed in a metal case
which completely shields it_from any out-
side ‘magnetic influences. Very attractive
anpearance and sturdy construction. Xree
from howling and local disturbances.

THORDARSON AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS
D232 Ratio 3% to 1 $3.40
D233 Ratio 6 to 1. 3.80
Recognized by Ileading
radio engineers as the
best balanced and most
efficient transformer. Cor-
reet  characteristics  for

any standard tube. Won- *==LE

derful results without distortion on one,

two or three steps. Plainly marked bind-

ing post connections on bakelite Danel.

OTHER STANDARD BRANDS AUCIO
FREQUENCY TRANSFORMERS

Fresh, eclean stock in original econtainers.

D553 Acme. Each ................ $4.45
D354 Coto. Tach ... . 4.45
D555 Federal. ETach ... . 4.45
D712 Radio Corp. Fach ... .. 6.40
D234 - All American 10 to 1 Shielded 4 15
D239 All American 5 to 1 Shielded 410
D236 AH Amevican 3 to 1 Shielded 3 95

RADIU FREQUENCY AMPLIFYING
ANSFORMER

D560 Fnr 201A or 301As

Due to its special desxgn
;! this transformer will produce
wonderful results in any type
of regular ov reflex radio frequency eireuit.
While low in Dbrice we believe it equal or
superior to higher priced transformers.
Perfect for one, two or three stages. Com-
naet, convenient form, easily mounted.
Range 175 to 600 meters. Try it. If you
are not satisfled return it and get your
money back.

OTHER STANDARD BRANDS RADIO
FREQUENCY TRANSFORMERS
568 Our special—as good as any of

: 1!
Each ....
Sach

E&E&EE

$ .
4.
4.
. 4.
TFirst stage. Each. 4.45
Second stage. Tach... 4.45
Third stage. Tach 4.45
Corp. Each..... 5.95
D995 All American. Each..... 3.85
D575 Erla. First stage. Each.. 3 55
D576 TFrla. Second stage. 3.55
D577 TErla. ‘Third stage. Tach. 3.55
D578 Trla. Reflex. Tach......... 4.45
NEUTRODYNE TRANSFORMERS
D571 Per set of three............. $4.95

An air core fransformer for vse in ney-
trodyne method of vecebtion. Can also be
used for tuned radio frequency or as a fixed
coupler with condenser across secondary
Prover design for vesults and efficiency
Green silk windings on bakelite tubes with
adjustable mounting brackets to fit mosf
any condenser.

THE BARAWIK CO.

Chicago’s..

¢ Original
Radio Supply House
Beware of Imitators

102 South Canal St., Chicago, Ill.
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WITH BARAWIK STANDARD RADIO GOODS

VACUUM TUBES
tandard Drands—Cunningham,
Radiotron. Every one guaranieed
new and perfect. We will ship
{fbrund in stock unless you speei-
1y utherwise.

D105 Detector, UVZ00 C300

©107 WDI1 C11, Each ... 575
DIo] WDI2 €12 Fach .. 575
=

D102 UV 209, Each,,..o......od
D104 UVING A ter fits 199 tube to
statulanl socket ....... . 42
D108 WDIL Nocket. Bach, .35
DI WDI1 Mdabter. Each .48

STANDARD TUBE

SOCKET

DI40 Kauch ......... 39¢

Moulded of genuloe red g
hrown laketite.  Binding
post  connections. Por
table or panel mounting, " E
Neat aud strong. - i
METAL TUBE SOCKET
D146 Each ........... 42¢

A strongz dutable  socket
for panel or tahle mounting.
Metal (ube and base. Plain-
Iy marked binding post con-
nections well insulated.

“TWO AND THREE GANG SOCKETS

These sockets B Ty

make i1 easy to R [fAIT |

bu l'l d dctlolc'%or A ,'a[_ 13

nnd amplitler ;‘— =

units and  make =1 [
a neat, comhuct

worktmanlike job. Teifectly wmade of hixh
grado materinls, Quickly mounted on hauel
or hase.
D147 'Pwo-gang socket
D149 Three-gang socket .
199 SOCKET
D145 Each ...
Moulded of h
material.  Sponge ynbber base
prevents  rvinging  in tube.
Plainly marked binding post
connections,  Nent and com-
pact.

%Aﬁ{m com’noh

RHEOSTATS

G ghm. kach c =
20 ool ¥
S oohm. .
D135 6 ohm Ver
Erade.
service.  Durable and o
lasting.  High heat resisi- i
ing  Dbase, diam. 2% in,
Tapered polished black knob 17" @i

Potentiometers. Mateh above rheosfais.
high grade construction.

DISE 200 ol 000050000lA
0152__100_ohm. 95000000 atAl
o SUPERIOR RHEOSTATS

DI153— 6 olun. Each ....,..59¢
D154-—20 shin, Each. .76¢
f D155-—30 ohm. Each. ..83¢

The finest rheostat.  Nmooth,
even action. Dest deslgn, best
workmanshih, Supplied with -

tractivo dial and knob, A rheostat Tar hizh
grado sets.

Potentiometers to match above rheostats
with dial and knoh.

$6—375 ohm ............ veeees...98¢

QUICK ACTING RHEOSTAT
DI24— G ohm. Ea...79c
D125—15 ohm. 5
DI126—30 ohm. Ka...99¢
Vernler adjnstment  at
every degree of resistance,
I'ushing kiob in turns oft
the flament,

=m

88¢

THREE INCH DIAL
D 16 inch nlmlrst.

A handsome neat’
din) mouhled in one piece of
compositlun,  180°  seale

polished black

marked 0 to 100 tinely cngraved in con-
trasting white enamel. biameter 3 inches.

TwO INCH DIAL
For 3-

16 Inch shatt,

one pliece of polis
position. 270° scale warked 0 to 100 finely
engraved In contrasting white ennmel. Fine
for rheostal wr switeh econtrol. Diam. 2 in.
VERNIER DIAL ADJUSTER

0941 Lach .......19¢
Easily Installed at cdge
' dal, zives tinest ver-
nier adjustment of con-
denser or inductance, A
great valne.  Tolished hlack knuh,

“DETECTOR CRYSTAL CAREFULLY
TESTED

D736 Galena, Arlington tested, plece [9¢

D738 Xilicon, Arlington tested, plece [9¢

D735 'Tested, Galena, Mommted, plece 9¢

D737 ‘Tested, Sllicon, per picce ., 9¢

D732 Gennine milion point evysial Fa, 20e
GOLO GRAIN DETECTOR

D741 Bueh iy Elianmia sk 79¢

Positive instant operation. No clusive
sensitive shot. a sHEht turn gives you a

new adjustment. Esbeeially effeetive on
reflex eireults.  Panel mounting  brackets
Included,

o

PRESERVE THESE PAGES — ORDER FROM THEM AND SAVE
FAST SERVICE — TRY US AND BE CONVINCED

ratus that will give superior results. And whife our goods are best, our pri
est. . Our qoods equal or surpass the claims we make for them.
deceive or mislead.

Price of items wanted. Send Postoffice or Express Money Order, Certifi
Ia:lllr:.l‘(”e%raﬂ for Total of Order. Prompt Shinment is assured when these d

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES

MONEY

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

OUR GUARANTEE PROTECTS YOU—We handle only the best goods. carefully tested
and checked by expert radio emgineers. You are assured of getting guaranteed appa.

ices are fow-

3 T make We do not attempt to
Our reputation for fair dealing is our most vaiued asset.

HOW TO ORDER—Write Your Order plainly, statz Articie Number. Description and

ed Check or
irections are

GREWOL CRYSTAL DETECTOSR &
lo

| 0742 Each ..... Finest

SUPERIOR RADIO IACKS

Cocooo0n00006 :...S1.69 grade jacks,
BAKELITE DIALS b huproved (le?'l.ulf.
D931--2 in. Diam for I’ll(n:nltmr mntf,:.:;,‘,';é

3-16 fn. shatt, Each 32
D

932—2 in. Diam for

| aghl:_ shatt, Eaeh..32¢ etets ot 3 e
- S St ik s3e | D390 oben ciivull, Bach...
393;‘_:;|l"itDixf:!m' for 039; o etrecit, Bach
n. s . . %il ..
DI35—1 tn. Diam. for % In shote Bxae | D393 Ningle circuit Mlament

Moulded in one piece of genuine bakelite | N294

in polished hlack finish. Finely engraved COMPETITOR JAC

seale in contrasting white enamel. Sure | P387 Obhen chreuit.
;.:rlp knoh_ that fits the fingers, Ei;:her D388 ‘Two circuit. I
srade dlals for woul sets. Sizes mateh per- Well  mate, durable

Feetly.

ENCLOSED DETECTOR
One of the finest erystal
deteetors on the market,
supersensitive galema erys-
tal enclosed in heavy slass
shield.  Quick, positlve
adjustment.  Brass  parts
polished njekel finish.
D730 Each .........89¢

GALENA DETECTOR

SUPERICR RAD

nickel finished frame.
10 P

takes two pair any

st¥le cords. Each........
Highest gvade plugs, i
jaeks.

Brasg paifshed nickel
hive 9% in. long size

Palished round_Iuvrels. o
SWITCH CONTACT POINTS

springs. Stlver con-

Mot on

cont.

Twa eirvenit tilument vont......

KS

LUCS

|lnli~'l|. Al

5-32 serews

& sy fine adjustment. ; : . ces the
\('ryslnl mounted in cup, "D"'l l“';an"'b' il "r“:,:.dtrl:d 'g'n"heé
\Moulded base and knob, "':'m“:, by Artlee Nomber.
‘Brass  parts  poiished D360  Head, '” (diam.: 13" Ligh
i, oD (O D362  IMead. :-16" diaim. : 147 high
equated v "' T

DTS2 Mneh .oo..ioreinseisi e e .59 ) e e R L

Solder Lugs to Fit Contact Pain{:

half turn of ko, Easily mounted on any

SUPERIOR VARIABLE 3 o wir

GG, ResisTANCE Ry Sl I

D168 With .00 8 8 D365 Dozen 8¢ Hundred 30¢
e R ‘ % SWITCH LEVER STOP

tes  siunals.  Capaclty Brags polished nickel finish,
smoothly varvied from 0 to 6 megohms by D386 Dozen 18¢ Hundred $1.05

hanel,
D171 Freshuan
srbdd leak with 00

SWITCH LEVERS

1wl mounting  variable

0 condenser, Bach 89c¢ | position knob.  Expused metal

condensers of varyving
capaeity,  Cut shows
' leak mounted. TLeak
and condensers have sunle appearance, K
part priced separately,
IDBW Grid Teaks.
]"Resistlnnces—‘-',-, 1.1 By
megahms.  Speelfy whieh s is wunted, | in contaets
0831 Girid and Plate Condensers. E. ¢ | T eUpERIO;
Caparities e aonae S aond B 39¢ |~ SUPERIOR INDUCTANCE
mid. Speetfy which size js wanted, 0384 FEach........79¢
Mountings. Rakelite hase. Quickiy and securely
0840 Sinzic mennting. Kach mounted by drillin: o .
D812 Doudble mounting, Ea hole.  Only  kioh and
N844 "Trinte mounting. Each. .. hointer show 1 trnt of
= banel.  Conneetions can

VARIABLE GRID LEAKS be soldered belore fust-

hind paw
hole nee
15 switel
namber ¢
be nsed.

2

positive non-corrosive contact at all times.

Very neat polished black com- |

P'rice inclnding

D172 Dhurham variable grid leak with Arts lished nlckel  finish,
mounting.,  Bach .. EEREERTr .89 l:““ 53 ith o el hushing and
PI73° CRL Varlable grid Toak, Baeh $1.19 | o ot e ™4 hiith "Erade
TUBULAR GRID LEAKS AND . | swilch. A
CONDENSERS D381 1% in, Radius. Ea, 15¢
Very  convenient. INDUCTANCE SWITCH
Permlt of quick 7 385
change of leaks or {1k knoh and dial..$1.2!

Mountx switeh potntx
and contact lever he-

el, Only one
Ied to maunt,
1 polnts, any
of which may
Smoeth wip-

Atractive tapered kuoh.
SWITCH

Di60 Standard stylc .15 ¢l
D161 De Luxe style with A "ml-{'l“F
ififu;;‘nll‘:l?;g screw  top ﬂgtz' ..{T:‘l::;m"ua:‘ll‘:“‘huI:lltlzll:ull'
Penell mark tybe for panel mounting. Re- Bakelite kuob i suppworting: base, o
sistance may be varled exactly as needed. | HYDROMETER
e : L LD Ceeeeeeean 48¢
Di (icz;iR l\?ellcoir\‘s?xﬁrmsf Rl§:l|)l'l' S ouHell:)‘se \-f().l‘.:"itlcl.m.“\ ou?:‘
covering.  Kach ... .. ...8Be stter col : e vour
D163 Tlighest grade. Mica in_hetter_comdithon. o
insulated.  Tolished ntcke | - BATTERY CLIPS
case.  Fach .. ... ereen e 236 | Qg e D198 Two for - 28¢
Fit over posts of above leaks. The com- - a Clip onto stovage batt
bui(ll’lgztéml\mg:nkcs an efficient unit.  thap, —3#"  terminals, lead coated. M

BARAWIK QUALITY HEADSETS

D770 Per Net. 2000 ohms ..$3.25

‘Thesc headsets have nroven on righl tests to lie one of the
very best on the market, The tone quality s excelient with
an unusual volume, Nkilled workmen make them from only
Uie best selected materiuls. The rceeiver cases are fine vol-
ished finish with pollshed black car picces. Fabric covered
head hand comfortably and quickly fitted to the head. Sup-
hied with 5i-foot cord. ‘These sets were desizued to sell for
much_higher prices than we ask, and at our price arc a won-
derful bargain. We guarantee that you will be pleased with
them and agree that thev are the hest value by far yel offered.
If they don’t suit You we will cheerfully return your moncy.

STANDARD BRAND HEADSETS
D754 Raldwin Type € with D751 Murdock 56, 2000

universal jack Dlug $11.75

l'.l!756 Red-Head, 3000 (3'7"5]2 Murdock ’;G 2 0'053-59
oMY =i i i E 6,

D768 Tivandes, 2000 LT ER ey Te 3.95

5.35 | D764 Frost. 2000 ohm 3.5

O pium s vin sua
D769 Brandes, 23000
hobin.. oy emanmgarazns

l D766 Frost, 3000 ohm 4.45

6.95 D758 Western Ilectric 9.50

BINDING POSTS
Brass, polished nickel
tinlsh. \Washer and 6-32
in. screw coxtending %

n,
D370 Large size—bar
rel and knobh 3 loxsu:

i
3

Dosen  .u.cniiains 5¢

D372 Smaller size —
D370-2-4 parrel and knob 9-16* D376-8

ng. ozen,......70¢
D374 Larze size with composition knob
Dozen ...
0376 Larg A
or wive, Dozen 80
D378 Small iz 1
or wire. Dozen..... s 35¢
PLATE CIRCUIT “B" BATTERIES

You can make veal sav-
Ings on these batteries. .
Don‘t pay more. We
guurantee them fo equal
any on the market re-

sardless of price. Ab-
solutely nniform. Egxe
ra long life.

D180

Signal Corps
Ea

volts.  Each,
able TLarge Navy
inehes 5 taps, giving 1
224 volts In 1% volt stepe,
0188 Combination Tapbed
cell, 13x4x3 battery.

A5
Tabned to glve 45,
2236, 21, 19%, 1% and 1i's volts, Handles
both detector and ambtifier tuhes. Ea. $3.65

STORAGE “A’* BATTERY

volts, 30

A very high grade
battery made es-
pecially for radio
service, Guaranteed
for three years.
I'roperly cared for
will give many wore
Years of service far
filament  lizhting,
Made of best new
materials, Full ea-
pacity. The Dest
battery huy on the murket. Try one of these
batteries on your set for 10 day f at the
end of that time you are not flly satistied
with the battery return It and we will re-
fund the purchase price.

0194 6 volt, 10 ambere size. Fach..$10.75
D196 6 volt. R0 ambere size. Kach.. 13,25

HOMECHARGER

BATTERY CHARGING RECTIFIER

L Charge your battery at home over
WENL Tor 4 few eents. Simbiy con-
neet to any 110 volt 60 evele light
socket, turn un current aund recti-
fier docs the rest autenatically.
. \Will work for years without at-
- tention.  Sinple
connections
Glves a tahering

% cha wlhiich hat-
teries shounld
ad have. You ean
1 make it pay a
profit charging
your friends
qauto batteries.
Lony  conncetlng
cords with nafr
of hatlery clips.

D201 For 6 volt hatter
0203 Tor 12 volt batt
RADIO “BAKELITE’ PANELS
Notice our very low prices on this fine
quallty material. Others agk as much for
hard rubber panels whieh are worth mueh
less.  We supply genuine Bakelite, t'on-
densite Celeren or Formiea, all of whieh
are haterials with praetie identieal me-
chanical, chemical and  electrical praner-
ties.  Machin well  without  chipping.
Won't warp,  Waterprool,  Ilighest me-
chanical and diele-tric strength. Attraetive
natural pollshed Wlack flnish which ecan be

sanded and olled,

Panel | %" thick |3-16"thick| %" thick
Size dypq] Arl t
Inches I\, l-ricelx . Priee
6x 7. D450 $0.57 D460 $0.85
(x10'2 (D451  .86(D461
ix14 D458 1.3810468
Tx18 (D453 (.78,0463
I D457 2.05/D467
+ D459 2.42/D469
x14 |D454 1.85|D464
I D455 2.42'D465
1 D456 3.62/D466
CABINETS
¥ine looking cahi-
nets  solidty  hbuilt.

Elegant hand rub-
Yed dark_ mahogany
finish. You will be
proud of your set
mounted in one of
thesec cabinets.
Hinged tops. Front rabbeted
1'anels not included.
tation paid.

to take panels,
I'rices are transpor-

'anel | Indde Dimensions | Art.  |Price

_Rize | High | Wide | Deep| No. | Bach

B T R iG” T
M

11

83" 1
1% 1312
1%"] 20%"”

Chicago’s Original
Radio Supply House

BUILD YOUR SET WITH BARAWIK STANDARD RADIO GOODS

THE BARAWIK CO.

Beware of Imitators

102 South Canal St., Chicago, Iil.

www.americanradiohistorv.com


www.americanradiohistory.com

516

Radio News for November, 1923

e R

JUST OFF THE PRESS

IiHIIIII!IIIII|IIIlIIIIIIIIIIIIIIIIIIIII[IIIIIIH[I!l_lIIIlllilIIIIIIIIIIIIIIIIIIIIIIIH

; ; 12th Edition

Very Greatly Enlarged

e Naavduad Mg ?-'."‘J'-'k.mg

WlﬁE[ESS C{}HRSE

’lCI' lES‘iL’&NS

Size of Book
6x9 inches

264 pages. 500 illustrations, diagrams and photographs.
Binding de luxe; black leatherette cover, genuine gold
stamped ; red edges; round corners; semi-flexible covers; multi-
colored jacket.

This new edition contains over 100 pages more than the
previous editions, of which over 100,000 were sold. It is
printed in a larger type, on better paper and has better and
more illustrations.

Lesson No. 1: Principles of Electricity:
tlistory and Explanation of Eleciricity, etc.

Lesson No. 2: Principles of Magnetism:
The Iistory and Explanation of Magnetism, stc.

Lesson No. 3: Dynamos, Motors, Generators, and Wiring:
Explanation of Construction and Operation of each of the above, etc.

Lesson No. 4: Principles of Wireless Telegraphy:
History and Explanation of the Wave Transmission and those con-
cerned in the development of early radio, etc.

Lesson No. 5: Amateur Transmitting Sets and Apparatus:
Apparatus and Circuits used by Amateurs in the early days of radio
telegraphy, etc.

Lesson No. 6: Transmitting Sets (Continued):
Apparatus and Circuits of Transmitting Appzratus, etc,

Lesson No. Commercial Transmlttmg Systems:
Apparatus and their operation, etc.

Lesson No. 8: Aerials and Underwriters Installing Regulations:
Exolanation of the Antenna System and Constructional details of the
varinus types used. Official regulations, etz.

'IRELESS COURSE IN

By S. GERNSBACK, A. LESCARBOURA

20 LESSONS

Price

$2.00

Postpaid

Lesson No. 9: Radio Receiving Apparatus:

Description of the Various Types of Receiving Apparatus with an
explanation of their operation, etc.

Lesson No. 10: The Detector:

An explanation of the various types of detectors used for reception
purposes, including circuits, ete.

Lesson No. 11: The Vacuum Tube as a Detector:

Principles of operation of the vacuum tubes, ete.

Lesson No. 12: Regenerative Receiving Set
Description and explanation of various vacuum tube c1rcu1ts, etc.

Lesson No. 13: The Vacuum Tube as an Amplifier:

Operation of the types of amplifiers as in conjunction with tuners.
Loud Speakers, etc.

Lesson No. 14: Practical Vacuum Tube Circuits:

An explanation of various up-to-date Circuits used in Radio, etc.

Lesson No. 15: Super-Regenerative Receiver:

Operation of the Super-Regenerative Receiver, etc,

Lesson No. Vacuum Tube Transmitter:

Vacuum Tube Transmission and Broadcasting Systems, etc.

Lesson No. 17: Radio Compass—The Wavemeter—Radio Control:
The Radio Compass. Principles and operation of the Wavemeter and
Radio Control, etc.

Lesson No. 18: Learning to Operate—The Codes—The Wireless Law:
Methods of learning the International Code. Appendix: Detailed
regulations of the wireless law, etc.

Lesson No. 19: History of the Development of Radio:

A progressive history of radio and those concerned in its progress. etc.

Lesson No. 20: Mathematics of Wireless Telegraphy and Appendix:
Formulas for the Calculation of Wave-length, Inductance, Capacity,
and other measurements, etc.

Sent postpaid upon receipt of $2.00

If your Dealer cannot supply you, order direct from us, giving Dealer’s name and address

Experimenter Publishing Co., 53 Park Place, New York, N.Y.
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Disconnecting « battery lead is onc
way of shutting off a radio set, but
many tubes and baziteries have been
ruined by putting it back on the
wrong post. A C-H Radio Switch
costs 75¢c—if you save only a few
dry cells it quick'y earns its cost.

What do you co when the phone
rings? Just push the C-H Radio
Switch button — answer the phone
—pull the button and the same pro-
gram is back on. No turning back
theostats or disturbing your delicate
settings swhen yoeu have C-H conven-
ience.

With the new tubes that operate at
wdull ved it is easy to forget to turn
off the ' A’ batiery—there isnothing
to indicate whether the setis ON or
OFFE. The nickel button of a C-H
Rudio Switch sticks right out to say
“I'm ON—don’t forget me!”

A Switch by the Master

Beautiful Appearance
Correctly Designed— Easily Installed

" In the radio world the name Cutler-Hammer and its
symbol the famous C-H trade-mark have become guide
posts to quality. In only a few months after their introduc-
tion more than a haltf million radio rheostats with the little
mark of approval of the master builders of all electrical
control apparatus were purchased.

Now these specialists offer another necessity for your panel, the
C-H Radio Switch embodying the same careful design and work-
manshlp to p10V1de more pleasqnt convenient receptlon and protect
vouf expensive equipment at a negligible cost. Its sturdy knife
blade mechanism that snaps— not me1ely slides —1s capable of
calr\mg 3 amperes at 110 volts, yet 1s built with a precision that
enables you to use it in your most delicate circuits without any
mlcrophomc noises.

[t will control your<“A” batter§ to positively indicate whether
the tubes are on or ¢ff — vour “B’" batteries— parts of circuits—
condensers— battery chaxger—practlca ly any demand vou may
have for current control. It is fully adjustable for panel thlckness
and can be installed in any set in a few minutes—only a single 7"
hole is required. Carried by dealers everywhere —if yours has not
yet been stocked, send 7 5¢ plus 10c carrying charges and you will

be supplied direct
THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufaturers of Electrical Supplies
MILWAUKEE - WISCONSIN

A S I % 57 4 5 e
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A new FROST-FONE with
drawn aluminum shells.

No. 161, 2000 ohms.$4.00
No. 171, 3000 ohms.$5.00

.-EROST-RAOID

No. 607, Maroon Bakelite
Tube Control Unit, $1.75

No. 654, Maroon Bakelite
Potentiometer, 400 ohms

fROST'f ONES

HERE is now a FROST-FONE to fit the

purse and requirements of every radio

user. For those who wish the economies
of the metal shell type, we have developed to a
high degree of perfection our Nos. 161 and 171
Aluminum Shell FROST-FONES with special head
band. Highly polished drawn aluminum shells,
composition caps. Supplied in 2000 and 3000
ohms.

For those who prefer the superior qualities of
the famous No. 162 FROST-FONE we have good
news: These popular fones have been improved
with reinforced V cord and lead wires, sturdy
terminal block and covered magnets. Still the
world’s greatest value.

QGur No. 172 Genuine Maroon Bakelite fones,
highly polished, in 3200 ohms, embody new
prmc1ples of construction, ehmmatmg “lead”
wires. Made with moulded-in terminal blocks.

FROST-RADIO

A glance at this page will suffice to show that
the line of FROST-RABIO items has been great-
ly increased with the addition of many new
items. On this page we show the wonderful-
ly popular FROST-RABIO Tube-Control Unit,
Rheostats, both plain and vernier and Poten-
tiometers. With the exception of our Nos.
600-601 Type, these all are made with maroon
bakelite frames, fluted and polished black bake-
lite knobs, and nickel plated buffed levers, bind-
ing posts and pointers. All are arranged for
single-hole mounting in a rigid, patented con-
struction exclusively our own. Our No. 607
Tube Control Unit, comprising rheostat, ver-
nier, and potentiometer, is destined to be tre-
mendously popular, as there is nothing exactly
like it on the matket,

HERBERT H.FROST tnc.

134 WEST LAKE SIREET, CHICAGO, ILLINOIS.

30 Church St., New York

FROST- RADIO

fROST'i!ADIO

No. 172, a new FROST-
FONE with Maroon Bake-
lite Shells and Caps, 3200
OhMS .ovveeivnnnees $6.00
No. 162, 2000 ohms (com-
position shells and caps),
$5.0

FROST-RADIO

No. 650, Maroon Bakelite
Rheostat, 6 ohms ..$1.00

No. 652, 35 ohms...$1.00

et
FROST-RADIO
No. 651, Maroon Bakelite

‘6“ ................... $1.25 No. 600, Metal Frame No. 601, Metal Frame Vernier Rheostat, 6
fl No. 655, 200-400 ohms  Rheostat, 6 ohms..... 60c  Vernier Rhe't, 6 ohms 75¢  ©ohms.............. $1.25
woo $125  No. 602, 35 ohms..... 60c  No. 603, 35 ohms....75¢ No. 653, 35 ohms...$1.25
i:ﬁ No. 603, 400 ohms, Metal Frame Potentiometer....... 60c No. 605, 200-400 ohms

)

= Sl dp s oo ot :»:< ECTeT
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FROST-RADIO

No. 612, Bakelite Socket
far C-299 tubes, panel or
table mounting.....,. 50c

"\-. £l
FROST-RADIO
No. 617, Bakelite Shock
Absorber Socket for

C-299 tubes, panel or table
mounting ,......... $1.00

FROST-RADIO

No. 618, Bakelite Shock
Absorber Socket, Stand-
ard base, panel or table
| mounting .......... $1.00

FROST-RADIO
No. 631, Bakelite Induc-
tance Unit for short wave
sets. Complete as shown,

................... $2.50

No. 611, Bakelite Adapter
for C-299 tubes...... 50c

These new FROST-RADIO items reflect

advanced radio design and construction

N this page we show the complete

line of new FROST-RADIO genuine

bakelite vacuum tube sockets, dials,
adapters, inductance units, battery and
potentiometer switches. These are made
from highest quality moulded bakelite,
polished. Advanced design and improved
methods of construction make these items
best of all for your set.

Note our new shock-absorber sockets,
cushioned with finest sponge rubber, and
fitted with fusible coiled “lead” wires
which remove all direct contact with the
base and make these sockets absolutely
non-microphonic. Note also that they may
be used for either table or panel mount-
ing. Metal parts are nickel plated, polished
and hand buffed. Construction through-
out the very best—and fully guaranteed
by the name of the maker,

Go to your dealer to-day and see these
new FROST-RADIO items—order your re-
quirements for your new set—note their
high quality and fine workmanship. There
is a FROST-RADIO dealer near your home.

HERBERT H.FROST fac.

154 WEST LAKE STREET, CHICAGO, ILLINOIS,

30 Church St., New York

FROST-RADIO

No. 620, Bakelite Poten-
tiometer Cut-out switch,

|
FROST-RADIO

...\ §
FROST-RADIO

No. 608, Push-Pull Battery
Switch............... 30¢

FROST-RADI
No. 630, Resistance Unit

for storage battery use, 35
ohms................ 25¢

FROST-RADIO

No. 619, Bakelite Shock
Absorber Gang, Standard
Base............... $2.75

No. 616, Bakelite Shock
Abscrber Gang, C-299,

No. 614, Bakelite Spider
Dial, 2% in.......... 50¢
No. 615, 3 inch,...... 60c
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T FIRST it was just our own word. We
claimed Filkostat was best. We proved
it by laboratory comparisons.

Now radio fans everywhere are joining in
the chorus:  “Filkostat is the best filament
control.” Their own working comparisons
prove it and the testimony keeps pouring
in. Here is some of it.

“I have tried four different rheostats and must say the Fil-Ko-Stat beats
them all.” W R. Hagedorn, Hay Springs, Nebraska.

“The Fil-Ko-Stat is the most satisfactory instrument of its kind I have
ever used.” Arland M. Kenny, D M. D., Boston, Mass.

“Since using your Fil-Ko-Stat, I have picked up five stations I never
heard before.” A S. Allsup, Kansas City, Mo.

“In my estimation the Fil-Ko-Stat is the finest adjusting rheostat on
the market. ”
C. ] Eastman, Radio Engineer, Omaha, Nebraska.

“It is only since using the Fil.Ko-Stat that I realize how wonderful a
radio set can be made.” S. George Kerngood, New York.

“1 haye tried all rheostats on the market, and the Fil-Ko-Stat 1s so far
superior for fme tuning, that you are certaitly deserving of every radio
fan's good wishes. ? R. C Stewart, Wiliamsport, Pa.

Radio News for November, 1923

Recommended
and sold by
Dealers in
High Class
Radio Supples
In Canada 2.75

“Fnl<Ko~Stat results are simply wonderful. Reception of broadcast was
a revelation to me, absolutely no noise or distortion of any kind. I
have been using a wire rheostat and tube noises, etc,, which were im-
possible to eliminate are entirely done away with.”

George A. Farley, Baltimore, Md.

“I am of the opinion that the Fil-Ko-Stat is the best filament control on
the market. I have recommended the instrument highly and it
is a fact that I picked up two Los Angeles stations with a single regen-
erative detector shortly after installing it.”

Paul H. Woodruff, Chicago, Il

“Comparisons were made with every reliable filament control on the
market and we are pleased to note that your Fil-Ko-Stat gives the clos-
est possible adjustment of any type of vacuum tube, and was the only
instrument which could be used for all tubes, giving equal critical ad-
justment at the high resistance as at the low resistance.”

Radio Guild, Inc., New York.

FIL-KO-STAT, distinctly designed to permit infinite adjustment of the minute electric currents used in heat-
ing the vacuum tube filament, gives absolute control of electronic flow and the finest tuning possible, conquer-.
ing distance and eliminating noise.

FIL-KO-STAT has no screws tc tamper with, no adjustments to puzzie you. Only two terminals and you.
use them for ALL tubes—including 5 watt transmitting tubes. 1t is triple tested and adjusted at the factory to . .
the ideal “off” position for any of them.

FIL-KO-STAT resistance element is the result of considerable experimentation. Itis 70% metallic substance.

While the inability of the wire rheostat to properly control the electronic flow is generally admitted, it is also
wise to avoid the use of inferior powdered carbon rheostats. Qur experiments have proven them unreliable.
Our experiments likewise proved the weakness of the easily broken disk type.

We have a limited edition of
W G. Merritt Garvey's Radio
Hand Book. It contains hook
ups, general statistics and ad-
vice to the set builder. Dis-
covering that Mr. Garvey rec-
ommended the Filkostat for
fine filament control, we have
taken over an edition and will
send ‘a copy of this booklet
anywhere at the handling cost

of 10c. ;

RADIO STORES CORPORATION
SOLE INTERNATIONAL DISTRIBUTORS
DEPT, RN 11-218.222 W. 34th ST,, NEW YORK

The D. X. Instrument Co.,

Harrisburg, Pa.

S
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e
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Full Resistance
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Amateur Radio

HE word amateur in its relation to wircless—now Radio—was
probably used first by the writer in his magazine—MODERN
ELECTRICS—the pioneer radio publication—in the April,
1908 issue. At that time therc existed practically no radio
amateur, as we understand the term today, in America, and
for that matter anvwhere else in the world. At that time the
-adio amateur was an experimenter who cither seat or received
wircless code.  In those carly days, cveryone who dabbled in wire-
less was an amateur. It mattered not if you had ouly a coherer sct
to receive the code with or whether vou had a sending and receiving
outht capable of transmitting and receiving messages for one or two
miles. Lveryone who (1elvcd into wucless as a pastime with no in-
tention of deriving proht from his hebby was an amateur.

During the past few years the status of the radio amatcur has
changed somewhat. No longer is the modern amateur willing to
sit in his attic and listen to commercial code messages from ships,
land stations, and other commercial stations, which 20 ycars ago em-
braced practically all of the radio traffic. The modern amatcur
has become a world unto himself. e has his 5- or 10-watt well
designed and sharply tuned tube transmitier and he sends code
to his fellow amateurs, hundreds, and even thousands of miles away,
hridging even the Atlantic and the Pacific. He sends and receives
only private amateur messages and is not at all interested in com-
mercial messages. He is also luke warm towards listening to hroad-
casting stations and if he is a dyed-in-the-wool, honest-to-goodness
amateur, he never publicly admits that he has ever listened to a
broadcast concert.  This is below his dignity.

The modern amateur sends and relays messages to his friends
across the continent and assists wherever possible the authorities
for the welfare of the commumity. In some instances, radio ama-
teurs have been mnstrumental in apprehending thieves of stolen auto-
mobiles; he has helped telegraph companies to handle traffic when
the wires were down; and can usually be relied upon to do his
share when the country is in danger by war or when a catastrophe
occurs. Indeed, if there had heen many Japanese amatcurs—which
we are sorry to say there were not—a good many lives and untold
distress could have Dbeen avoided, if the non-existing Japanese
amateurs could have been pressed into service to transmit intelli-
gence when there was no other way to transmit it

We are quite confident that if such a national cataclysm had
occurred anywhere in the United States, the American amateur
would have responded on a grand scale to bring order out of the
chaos.

Like radio itsclf, the radio amateur is also changing and will
continue to change to keep up with the tendencies of the times.
The last year has turned the radio art completely topsy turvy, and
a new order of amateurs is arising in the vastly increased field of
radio.  We now have a distinct class of new amateurs, which per-
haps can he better termed “radio experimenters.” This new crop
of devotees to the art are not at all interested in code or relay
work and do not care about transmission or reception of code.
Nor are these people just BCL's (broadcast listeners), but they
are serious minded workers. They are known mainly for building
myriads of recciving sets and as quickly as a new set is (lcscrlhed
in literature, the experimenter will usually build it over night.
The writer knows of a banker who has no’less than 18 sets of
the latest types from the Reinartz down to the Neutrodyne, and
these outfits are not make-shifts. fhcy arc all carefully built.
Wiring 1s done with bus bar wire and the conuections are soldered,

and many a manufacturer would ke proud to turn out any one

of these 18 sets. This man is by no means an exception. He is
present in every community, and he knows his business. e is not
only an experimenter, but he knews the theory of a vacuum

tube and knows all about amplification and has a few hook-ups
of his own that have not been published anywhere. To be sure,
quite a host of broadcast listeners become regular amateurs who
have stations to transmit and reccive code and do relay work.
Byt we believe that the new order of radio experimenters of today
vastly outnumber the orthodox radio amateur as we know him.

11 talking to a number of these new radio experimenters, we have
ascertained that they have no mterest in code work at all and as a
matter of fact do not belicve in it. If, however, they could use
the radio telephone, they would not be averse towards using it as a
means of communicating with {riends or acquaintances.

Personally, the writer thinks that the day is coming when the
two classes, the radio amateur and the radio cxperimenter, will
be amalgamated into one large class, the extent of which can only
be dimly foreseen to-day. Already, if you are awake after eleven
o'clock in the evening and tune dewn to 200 meters, and if you
happen to live in a large center, you will hear not only one, but
dozens of amatcurs conversing with cach other by radio telephone.
Every radio amateur, who has a tube transmitter can send radio tele-
phone messages as well by the simple addition of a $2.00 micro-
phone. Indeed the amateurs themselves arc waking up to the fact
that for short distance work the radio telephone is more satisfac-
tory than code, and while amateurs have been able to send radio
telephone messages for over a thousand miles, such distances are
considered freak work. Ower a radius of 50 miles, however, the
radio telephone is becoming very popular with the amatcur. This,
by the way, the writer foreshadowed in his editorial in the Decem-
ber, 1919 issue of Rapio News. The advantage of the radio
telephone, particularly for short distance work, is that radio tele-
phone messages can he transmitted more rapidly than code—at least
three or four times as fast.

If the amateur were to resort to loop transmission on wave-
lengths of 150 meters and upwards, he would do away with quite
a good deal of interference because the transmitting wave would
then be directive.  (An article on loop transmission appears in this
issue.) Of course, at the present time, it is not as yet feasible, nor
practical, for all amateur traffic to switch over to the radiophone,
but sooner or later, this will come about. At the present time,
the Department of Commerce insists that every licensed amateur,
quite rightly, must pass an examination, and no license is issued
unless the amateur is proficient in sending and receiving code. We
believe, however, that this ruling, as soon as the radiophone be-
comes sufficiently popular, will he modified, and the time will come
when any radio enthusiast can rig up his sender and call up friends
at his pleasure and converse with them. It probably will consume
5 to 10 years to make this transition.

This does not mean that code will go out of use entirely. The
invention of the telephone did -not displace the telegraph. For
certain purposes the amateur will always resort to code where
greater accuracy and range are desired, but we believe that in the
radio amateur world, the proportion of code to phone traffic in time
will be in the proportion of the wire phone messages to the tele-
graph messages. And as every one knows, there are over 10,000
phone conversations to one telegram.

H. GERNSBACK.

Some Articles Which Will appear in the December [ssue

Qutline of the Problem of Radio Control. By Olle D. Engstrom.

Observations at the Receiving End of the Radiophone. By W_ A.
Knight, M.E.

Crystal Detcctors and Their Possibilities as Amplificrs and Oscil-
lators. By John W. Million, Jr.

Simplifving the Radio Receiving Set. By James Ashton Greig,
SLEE.

The Radio Controlled Airplanes.
Construction of a Super-Heterodyne Receiver.

R. E. Lacault.

By Maurice Percheron.
By IF. de Willy and
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The Nerve System of the Sea
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Secretary of the Navy Denby Broadcasting
Through Station NAA Direct from His
fiice in Washington
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O most people the picture of the Navy
in time of peace is one of fleets riding
lazily at anchor, of linen-clad officers
sipping ices under tropical skies, ol
sailor lads on shore leave exploring

the bazars. Put back of the picture, unseen.
a vital force is pulsating. A nerve system—
radio—that penctrates every corner of the
globe is aquiver, ready to summon protec-
fion and aid in every conceivable maritime
emergency.

“Radio, not alone in war, but in time of
peace, contributes greatly to the constructive
work done by our Naval organization.”

Edwin Denby, aforetime gunner’s mate
but now Secretary of the Navy of thc
United States, is speaking.

“Without radio,” he continued, “our work
in promoting the development of foreign
commerce through the protection of Ameri-
can merchant ships would be greatly ham-
pered. Maritime losses have been greatly
decreased through the use of radio in warn-
ing ships of impending danger in darkness.
fog or storm, of icebergs, in broadcasting
weather forecasts and sending out compass
bearings to ships making port with difficulty.
The giving of aid to sufferers of ship-
wrecks, earthquakes, fires and plagues in
time to be of real service would be in many
cases difficult, if not impossible, without
radio.”

It was an American naval vessel that told
the world by radio that Smyrna was
burning and summoned aid from all over
the seas. In the Messina disaster, in the
epidemics in Panama and Southern Globe
countries. Naval radio has played a leading
part in bringing succor to the distressed.

“Through timely warnings,” Secretary
Denby told me, “made possible by radio, and
through its relief work, made more effective
by radio, the Navy has saved the lives of
many thousands of people.”

The Secretary then outlined the many
activities in his Department in which radio
is now playing an important part. The
radio work is centered in what is known
as the Naval Communication Service. All
methods of visible and invisible communi-
cation are employed, including telegraph,
telephone, cable, radio telegraph, radio tele-

By J. FARRELL

phone, radio compass, flag and under water
signals, sound telegraphy, pigeaus, couriers
and the mails, but of these the radio tele-
graph is regarded as the most important
and most extensive.

Use of radio by the Navy dates back to

§ tions with ranges up to 800 miles,

1899 when Professor Marconi brought three
radio sets from Italy to report the Inter-
national Yacht races between the Columbia
and the Shamrock. Two ships and a tor-
pedo Dboat were placed at Professor
Marconi’s disposal and a shore station was
established at Highland Heights., New
York. Every radio fan will recall the suc-
cessful outcome of the venture. Rapid
progress in the use of radio by the Navy
was subsequently made, until today the
Navy owns more than 40 high power sta-
tions capable of working distances of from
800 to 6.000 miles, and 95 intermediate sta-
Includ-
ing radio equipment on ships and aircraft
the radio system represents an investment
of approximately $23.000,000.

In time of peace, liberal use of the com-
munication service is extended to the press
and business interests, particularly when
interruption occurs to commercial cable or
radio systems. Incalculable assistance is
given mariners through the broadcasting
of time signals, weather reports, storm
warnings, hydrographic reports and S O S
signals. All Naval radio stations listen
for a period of three minutes out of every
15 for distress signals, and when one is
heard. the information, together with the
location of the disaster, is broadcast on
high power.

The radio compass is regarded as the
most important recent addition to the serv-
ice. Fifty radio compass stations are now
located along the Atlantic and Pacific coasts
and in foggy and hazy weather furnish

(Continued on page 618)
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A View of the
Antennae on
the New Elec-
tric Driven
Battleship
“Wyoming.”
All of the
Transmitters
and Receivers
Are Located
Within the
Protective
Area of the
Armor Plate.
The Radio
Equipment
Aboard This
Ship is the
Most Complete
in the Entire
Fleet.

©K & H.
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Eliminating Static with the Resonance

Wave Coil

By S. R. WINTERS

The Engineers Responsible for the Development of the Resonance Wave Coil.
Louis Cohen, Consulting Engineer, Major General George O. Squier, Chief Signal Officer, tuning in with
the Resonance Wave Coil, and Lieutenant Colonel J. O. Mauborgue, of the Signal Corps.

HIS divorce proceedings instituted for

the separation of orderly radio signals

from “‘static” or atmospheric distur-

bances, to employ a figure of speech,

are stubbornly contested.  The union
of the two clectrical forees 1s of such close
affiliation and of such long duration that the
annulment of their wedding is challenging the
suprenie cfforts of the scientilic nunds of
today. The plan of attack in the main,
to somewhat mix my metaphors, involves
the relaying to the ground of “hog-chain-
ing” of the rambling, crashing noises at
the radio receiving stations while the pur-
ified signals procced to the head tele-
phones,

The partial elimination or subduing of
atmospheric disturbances, in the majority
of instances, has involved the draining off
of such distracting noiscs at the receiving
points, separating them from the orderly
wircless signals before the latter reach
the ears of the listener. 1 we colis com-
pare clectro-magnetic waves and the at-
tendant “static” or atmospheric distur-
bances to a liquid—a characterization
suggested by the term “flow of electrici-
tv’— it would be permissible to describe
the separation of the meaningless noises
from the uniform sounds as a filtering
process.  The latter term implies the
straining of a liquid or gas cither for the
purpose of purifying the fluid or collect-
ing the snspended matter.

“Static climinators”, drain coils, re-
sonance wave coils and other forms of
appliances for reducing atmospheric dis-
turbances, with certain modifications, ad-
here to the principal of draining or fil-
tering ‘“‘static” at the radio receiving
stations. Notably among the compara-
tively recent inventions, or application
thereof, for minimizing the bane of radio
telegraphy and telephony is the adapta-
tion of the resounance wave coil, a conl-
pact form of antenna, to the specific
purpose just outlined. This device, an

Left to Right Are Dr.

imvention of the Signal Corps of the War
Department, has been recently subjected
1o a scries of experiments under the direc-
tion of Dr. Louis Cohen, consulting elec-
trical engineer of the Signal Corps, the
developments of which application will
doubtless invite the adaptation of similar
devices by radio amateurs who arc per-
plexed with the scasonal atmospheric
disturbances. The resonance wave coil,
as well as its application in ecliminating
“static”, should challenge the interest
of the experimenter.

The original resonance wave coil de-
signed Yy the Signal Corps of the War
Department, and described by this writer
in the September, 1922 issue of Ranio
NEws, consisted of a hollow cardboard
tube, 387 long and 234" in diameter.
Wound around this tube was a single
layer of No. 32 gaunge insulated wire,
affording about 100 convolutions to the
inch.  Terminal binding posts were
placed at cach end of this tube for mak-
ing connections with various radio-re-
ceiving instruments. A brass band or ring, ap-
proximately 74 the length of the coil, is sup-
plied with the binding post.  This band or ring
is not continuous, being split apart 14"
at a point opposite to the binding post.
This ring, just large cnough to slip
snugly over the wired coil or tube, has
a split in it to avoid the possibility of the
development of annoying eddy currents.

However, when a resonance wave coil
is emploved in the capacity of suppres-
sing atmospheric disturbances, there is
no arbitrary requirement with respect to
the size of the wire or method of winding
seme. The experiments of the Signal
Corps, which have been confined to the
reception of communications on long
wave-lengths, have involved the use of

coils constituting single layers, others
i banks, and still others in sections of
17; each section is banked. Dr. Louis

Cohen, who has adapted the resonance

www americanradiohistorv com

wave coil to the suppression of atmos-
pheric disturbances, suggests that in the
reception of signals on a wave-length of
200 meters, a coil wound double-banked
on a four-inch cardboard tube 10” long
is suitable. No. 30 B. S. gauge S. C. C.
wire is suggested, but this recommenda-
tion is not arbitrary. IFor the reception
¢l music and speech from broadcasting
stations, ordinarily -operating. on wave-
lengths varying from 200 to 000 meters,
a single layer of No. 30 B. & S. gauge
wire, 18” lonng, on a cardboard tube 3”7 or
4”7 in diameter, is worthy of a trial.
The principle governing the operation
of the resomance wave coil may be ex-
plained in this way: The cardboard tube
around which is threaded insulated wire
also contains a ring of metal which
forms a capacity conncction to the coil
itsell, yet insulated thereform in other
particulars. This circular band, described
by the Signal Corps as a “collector ring”
because of its ability to assemble or col-

lect  clectro-magnetic  waves, is  cnabled
to take the voltage from the particu-
lar point on  which it is located and

transfer it to the grid clement of the
vacuum tube. This sliding ring, by rea
son of its movability from one point to
another on the resonance wave coil, is
capable of obtaining various wireless
signals. By use of two such metallic
rings, involving the services of two radio
operators, signals may be obtained from
two broadcasting stations, operating on
different  wave-lengths, simultancously.
This i3 accomplished Dby placing both
metallic bands on the same resonance
wave coil, with each operator connecting
the grid clement of an clectron tube to
one of the rings.

Thne resonance wave coil when func-
tioning in the capacity of reducing at-
mospheric disturbances involves the use
of a so-called “guard tube”. The latter,
which may or may not be slit, is from
one-half to one-third as Jong as the
resonance wave coil itself. The “collector
ring” is located at the opposite end of
the resonance wave coil.  If the “guard
tube” is “grounded” it appears feasible
that it will capture all of the wircless
voltages that strike the coil and that no
electric impulses will find their way to
the opposite cud of the coil where the
metallic ring is stationed. This theory
That
the signals are eliminated.
(Continieed on page 629)

squares with the practical results.
say,

is 1o

Fig. 4

The Resonance Wave Coil May Be Used with an
Ordinary Regenerative Circuit When Connected
as Shown Above.
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What Uncle Sam [s Doihg ior the Amateur

By S. R. WINTERS
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A Photograph of the Bureau of Standards Radio Laboratory At Washmgtox;/ D. 2.

Tne Large Lattice

Work Tower Supports the Antznna of W

F EACH one of the thousands of radin
amateurs in the United States—real
experimenters, that they are—could
have placed at his disposal for one year
the Radio Laboratory of the Bureau of
Standards, United States Department ol
Commerce, there would be no occasion for
him to seek Elysian fields or to covet para-
dise! That is to say, this low-set building

fringing on the outer border of the
grounds of this Government Burcau, with

antenna towers at cither end of the struc-
ture, is a veritable workshop for the ad-
vancement of the science of radio telegraphy
and telephony. The facilities accessible,
while not adequate to the sundry radio prob-
lems being attacked, are the most elaborate
in the possession of any branch of the Fed-
cral Government.

Since, however, it is an improbable situ-
ation of the radio amatcurs obtaining a lease
of these facilities for a 12-mouth period, or
even for any great number of this vanguard
of radio progress to visit this work:hop
the Radio Laboratory of the Burcau of
Standards is, in a measure, taking the re-
sults of its efforts ateld. This dispersion
of knowledge, resulting from the testing of
radio instruments, the determinations of
wireless, and whatnot. does not take the
form of a question-and-answer office. The
laboratory staff is unable to cope with
such an undertaking and the appropriation
of $40.000 for the present fiscal year is far
inadequate. However, the fruits of the re-
search of this laboratory—the results of the
major problems tackled—are accessible to
the radio amateur, whether he resides near
the hub of amateur activities, the A.R.R.L.
in Connecticut, or maintains vigil at a light

station, with a rock as a base, in the Pacific
Ocean.
So, when I propounded the question,

“What is Uncle Sam Doing for the Ama-
teur?”’ to Dr. J. H. Dellinger, chief of the
Radio Laboratory of the Bureau of Stand-
ards, he referred my attention to a chart,
tacked on the wall to the right of his
office desk. A glance at this outline—a
program of activities for the present fis-
cal vear—indicated that each member of the
laboratory staff was then actively engaged
in ferreting out one or even a group of
problems, whose solutions would inure to

the ben=fit of the radio amatesur, =ither di-
rectly or indirectly. From the making of
electron-tube life tests, with particular ref-
crence to the determining of the pertods of
usefulness of receiving vacuwuamn tubes and
audions employed for law-power transmis-
sion to the measuring of the width of elec-
tro-magnetic waves of warious stations, the
testing and standardizing activities of this
laboratory are well-nigh exhaustive.

At the time of the visit of the writer to
this Government workshop, there was in
progress a scries of experiments for deter-
mining the receiving range of various types
of wireless receiving sets. Two blanks are
heing supplied for the purpose of mutlining
these observations. One of these blanks is
for the purpose of denoting the kind of
circuit used, the type of antenna, kind and
number of stages of amplification, location
of station and whether surrounded by build-
ings or in the open ccuntry. The other
sheet makes inquiry into such conditions as
the severity of fading, the average signal
strength, and whether one or more of these
obstacles are encountered—atmospheric dis-

amateur damped wave “spark”
interference, commercial station interfer-
ence, interference from other broadcast
stations interference from other receiving
sets, and interference from power lines.
While the distance over which radio trans-
mission is conducted is dependent upon the
twofold equation of the power of the trans-
mitting apparatus and the sensitivity of the
receiving instruments the results of this
survey will afford an intelligent basis for
computing the distances over which speech
and music may be heard under certain con-
ditions. One hundred amateurs and others
are volunteer observers in these tests.

WWYV SENDS STANDARD WAVES

The transmission of radio sigaals of
standard frequency, a service which has been
in progress for some time is not only to be
continued for several months, but the
means whereby amateurs may check their
wavemeters and adjust their transmitting
and receiving appartus are to be expanded.
The Radio Laboratory of the Bureau of
Standards has completed arrangements with
Professor H. J. Ryan of Leland Stanford
University whereby signals of standard fre-
quency will be sent from the latter institu-
tion for the benefit of amateurs on the Paci-
fic Coast. Arrangments are also being made
for the transmission of radio signals of
standard frequency from a Minneapolis
breadeasting  station through the Middle
West. Heretofore this service has been con-
fined to the territory east of the Mississippi
River. At this point it is pertinent to make
known the fact that this Government bureau
has recently designed a radio-frequency in-
dicator for broadcasting stations. Informa-
tion and blueprints describing how to con-
struct this instrument may be had on request
to the Radio Laboratory, Bureau of Stand-
ards, Washington, D. C.

The intensity of radio signals and field
intensity measurements, is another subject
of major importance to the Bureau of
Standards in furtherance of the science of
radio. Dr. L. W. Austin, until recently iden-
tified with the Naval Radio Research Labora-
tory, is now attached to the Radio Labora-
tory of the Bureau of Standards in the im-
mediate capacity of studying the problem of
signal intensity It is not far-fetched to con-
template that the transmission of radio sig-
nals of standard {requency—result'ng in
broadcasting stations keeping within their
assigned wave-lengths— and a study »f sig-

turbances,

Making Tests of a Radio Transmitter and Receiver Designed For Use On Life-Saving Boats of the
Coast Life Guard Service.

www.americanradiohistorv.com
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nal intensity, may ultimately result in the
climination of much of the existing iter-
ference in the air.

Methods and apparatus for determining
the interference of modulated waves (voice
and music modulation) are being devcloped.
Also filter circuits are in contemplation for
the elimination of interference due to the
presence of electric-power lines. A new in-
strument is also bemng developed for the
rapid measurements of radio frequencies.

Ounly recently the Radio Laboratory of the
Burcau of Standards conducted tests look-
ing to improvements in the manufacture of
radio receiving sets. The results of these
experiments are available in the mimeo-
graphed form, although the limited number
of copies are reserved for distribution to

testing laboratories, manufacturers, and
others who are directly interested in the

testing of receiving sets. If the observations
made are carried into effect by the manu-
facturers hoth electron-tube and crystal-de-
tector receiving outfits  should be of im-
proved construction in the future. Various
types of receiving sets are being tested.

Broadly speaking, the 1923 program of
this radio lahoratory with reference to
standards is concerned with the improve-
ment of frequency measurements and its ap-
plication to the standardization of wave-
meters.  These efforts, in the final analysis,
will assist the radio amateur and others in
accurately adjusting their transmitting and
receiving instruments.

The research problems embrace studies of
radio signal intensity variations, the distance
range of radio stations, atmospheric disturhb-
ances, a study of the properties of insulating
materials, and the regenerative action in
clectron-tubes.  Of the latter subject, this
study will seck to ascertain how much am-
plification is actually obtained from a re-
generative circuit and whether or not regen-
erative radio sets re-radiate.

ARC TRANSMITTER IMPROVED

While the radio developments of the
United States Navy Department are pri-
marily concerned with the devising of mecans
of communication on battleships and other
craft in the times of national emergency, the
fruits of this research not infrequently re-
hound to the benefit of the radio amateurs.
Just at this time, this Government Bureau
is expending approximately $150,000 in modi-
fying the transmitting apparatus at its high-
power stations toward the end of eliminat-
ing "mush” and “harmonics.” These forms
of interference have, in a way, bridled the
efforts of the radio amateur in his endeav-
ors toward a full realization of the possi-
bilities of radio. Recently, the Navy De-
partment has reduced interfercnce at the
low-power transmitting arc and spark sets
by the installing of a suitable circuil at one
station and the installation of a tube trans-
mitter at the other. On the Pacitic Coast,
specifically at the Naval radio stations at
San Francisco and San Diego, interference
created by arc transmitters has been over-

243

e 2 86
iy GSLH T .y
B rdmct S8
2

A%, .'_l'."_-__-_,g,l.___.; PVDE 5

LN il e

SLECTRoN ~U3L DETES P Sorags
BUGEAD (F TTANDARTS LETTER URCAR 48

B T T .
e e S,

Apparatus Dzsigned and Specified By the Bureau of Standards, Described In Their Letter Circulars
Published For the Bemnefit of Those Who Are Desirous of Building Their Own.

come by the installation of a so-calied nodal-
point current transformer circuit. The high-
power arc transmitters at Anuapolis, Mary-
land, and Sayville, New Yok, are being sub-
dned or at least the interfereuce therefrom,

.
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The Apparatus Used In the Experiments On Coil
Antennae.

by similar modification or installation of spe-
cial circuits.

The developmen: of a system whereby one
antenna will serve four or five radio receiv-
ing sets; the use of a kite-iform of antenna

ST m

Experiments
On Coil
Amtennae
Constants,
Which Tests
Will Indicate
To Amateurs
the Size and
Kind of Coils
Most Suitable
For Receiving
Qr Definite
Wave-Lengths.
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on small water craft; the perfection of new
mstruments such as vario-couplers antenna
selector switches and condensers, are among
the other fruits of research in the Radio Di-
vision of the Navy Department that are of
indirect, if not direct, benefit to the radio
amateurs. The naval aircraft laboratory has
developed a system whereby two or more
messages may be sent from the same an-
tenna.  The amateur who is prone to ex-
periment with equipment under water will
be interested in knowing that the Navy De-
partment has heen able to reccive signals
from an underwater piloting cable at
heiglits up to 1,000 feet. A radio compass
has heen developed that is so compact that
small as well as large aircrait may be thus
equipped in the future.

STATIC ELIMINATOR DEVELOPED

The Signal Corps of the War Department,
too, is primarily interested in the develop-
ment of radio telegraphy and telephony only
as it pertains to military tactics, and to that
extent makes for national security. How-
ever. in the unfolding of these develop-
ments i the laburatories of the Signal Corps
both methods and instruments primarily de-
signed for military purposes may have
peace-time applications. A notable instance
is the resonance wave coils which are now
being applied by Dr. Louis Cohen, consult-
ing engineer of the Signal Corps, in sup-
pressing “static” or atmospheric disturb-
ances. Radio amateurs are tremendously in-
terested in the lifting of this ban which is
throttling the progress of radio, and reson-
ance wave coils are being investigated
toward that end. The modification of the
Morse telegraph code, recently proposed by
Major General George O. Squier, is another
case at point—where a military bureau
makes a discovery of bencfit to peace-time
industries. The use of this modified Morse
telegraph code, by utilizing certain bands
of frequencies not now employed in radio
transmission, will help relieve the tensity of
the atmosphere which is now charged with
so many disturbing factors in the form of
interference of one kind or another. The
radio research laboratory of the Signal Corps
at the Bureau of Standards, recently be-
came active after a brief period of inactivity,
and the adaptation of the proposed modified
Moarse alphabet is being studied with the
view to practical application. .

A noteworthy instance where the Signal
Corps of the War Department and the
thousands of radio amateurs of the country
are joining hands, is indicated by the ane
nouncement of Captain R. B. Woolverton,
officer in charge of the radio plant and in-
telligence division of the Signal Corps, to
the effect that the two forces are to unite
in contemplation of any emergency. The
headquarters of each corps unit of the nine
co-ps areas of the Signal Corps is to be
tied into all of the special stations of the

(Continued on page 588.)
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Electrons, Electric Waves and Wireless Telephony
By DR. ). A. FLEMING, M.A., D. Sc.. F.R.S.

Part X

or cross of wood (see Fig, 112).

Fig, 113,

HE tvpe of set to be used must be

determined by the distance and power

of the broadeasting station from

which the service is given, and we

may add, by the by, the depth of
the purnhascrs purse.

A comparatively simple equipment will
do useful service if within a few miles of
such station, but for large distances a mo-e
sensitive and therefore expensive receiving
arrangement is required.

Then again there is the question of sur-
roundings to be considered. If the receiver
is to be located in the middle of a large town
where it is surrounded by high buildings,
especially these with metal roofs or built
with steel frames and girders, then there 1s
a large absorption of energy, and therefore a
wea kemng of the arriving wircless waves.
Most large modern bux]dmgs are constructed
of a mass of steel joists and girders, ver-
tical and horizontal, and with concrete floor:.
Also a mass of iron, water, gas, and elec-
tric light wires is included. All this ver-
tical and horizontal metalwork causes great
absorption of the cnergy of the electric wire-
less waves. especially those of rather short
wave-length such as 300 to 400 meters.

On the other hand an isolated old-
fashioned brick and timber house, right out
in the country, is not subject to these deleter-
ious effects.

Accordingly a receiver placed in the midst
of such energy-absorbing huildings will have
to be more sensitive. other thmgs being
equal, than one in a more advantageous posi-

tion.
TYPES OF AERIAL

Lastly we have to consider the {acilities for
erecting an aerial wire. There are two main
tvpes of aerial:—

(1) An open wire aerial, and
(2) A closed circuit or frame aerial.

The first type consists of a wire or wires
which may be a bare single, or better, strand-
ed copper wire. the lower end of which is
connected to that terminal of the receiving
apparatus marked “aerial,” and the further
end attached to an ebonite or porcelain in-
sulator placed in some elevated position. The
wire must not touch any wall, roof, or tree
in its course.

The best arrangement when possible is to
erect a flagstaff or small yacht mast in the
garden of a house or on the roof of your

By permission of Marconi Wircless Telegraph Co., Ltd.
A Portzble Crystal Receiving Set.

house or some neighboring building, and
stay it with stout ropes, and then to fix to
the top an ehonite insulating rod to the end
of which is attached the wire, or better, pair
of parallel wires, kept about four feet apart
by wooden spreaders. The lower ends of

HIS article is the last of a ser-

ies by Dr. J. A. Fleming,

F.R.S.,, which appears under
the above title, It is a reproduc-
tion, with some additions, of the
lectures on electric waves and wire-
less telephony he gave at the Royal
Institution, London, in December
and January, 1921-1922, for which
RADIO NEWS has been able to
secure the exclusive serial rights of
publication in the United States.
The articles are therefore copy-
righted, and rights of translation
and reproduction are strictly re-
served.

Hat IR
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these wires may be brought in through an
ebonite tube fixed in a wall or window frame
so that the receiving apparatus is within the
house (see Fig. 111). This is called an out-
door aerial. The Post Office limitations as
to length have been already given. A frame

acrial consists of a number of turns of wire
generally insulated, wound on a square frame
: This frame
is supported so that its plane is vertical an:l
can be turned round a vertical axis in any
direction. This has the peculiar property
that it rcceives most strongly waves travel-
ling in the direction of its own plane. Hence
it can be used as a directional aerial. The
frame aerial is less sensitiv e, ulerally speak-
mg, than the outdoor or wire aeriai in catch-
ing wireless waves, and hence requires a
more sensitive receiver, but it has the ad-
vantage that it is much less sensitive to vag-
rant atmosphcre wiaves.

In the case of lofty rooms or public halls
or churches, it is sometimes possible to erect
an indoor acrial wire stretching two or three
wires horizontally across the room some little
distance below the ceiling, the ends of these
wires being connected to insulators, such as
ebonite rods, which are attached to fixed
poits on the walls. From these horizontal
wires a down leading wire can be brought to
the receiver, making what is calleda T aena]

The ceiling however, should be free from
steel joints or metalwork.

THE RECEIVING APPARATUS

I—_Iaving obtained a license and erected an
acx:xa], the would-be listener-in will then re-
quire receiving apparatus. Let him or her
be content with small achievements first, and
learn to manage simple apparatus before at-
tempting to use more complex appliances.

The first step is to understand the limita-
tions of various sets, and not jump to the
conclusion that with a cheap crystal detector
set and pair of indifferent telepliones he can
piclg up speech or music from very distant
stations.

The essential element in all receiving sets
is a pair of good head telephones made by
a firm with a reputation. It is not cesirable
to unscrew car-pieces or take receiving tele-
phones to picces to see how they are made,
or else it will not be easy to readjust them.

If the licensce is so fortunate as to have
his receiving point not more than 10 or 15
miles from a broadcasting station, then it
will be best for him to begin operations with
a crystal receiving set, and an outdoor aerial.
The set includes a tuning coil or aerial in-
ductance, a variable condenser, a rectifyving
crystal, and a pair of high resistance head
telephones. There are two terminals, one of
which is connected to the base of the aerial
wire, and the other by a thick bare copper
wire to the nearest water-tap or pip2. For
adjustments the makers’ instructions must be
followed. Do not. however, expect too much
of such simple appliances.

For a listener whose nearest broadcast-
ing station is distant say by 50 miles or less.

L

Fig. 111,
An Out-
door
Acerial,
Consisting
of Two
Parallel
Wires Ex-
tending
from the
Window
of a House
to the Top
of a Mast.
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By permission of Marconi Wircless Tel. Co. Ltd.

Fig. 114. A Two-Tube Receiving Set With Which
Considerable Distance Can Be Covered.

a two-valve therniionic receiver set will be
neeessary when using an outdoor aerial. One
of these valves counstitutes the detector and
the othier the amplifier.  The inexperienced
user nust then proceed cautiously and follow
carefully the instructions of the maker or
those it numerous little practical handbooks
which have been published.

The valve is oniy a kind of ¢lectric lamp,
and any mistake in putting too high a volt-
age on the hlament will result in a burn-out,
and then a new valve will probably cost 15s.
to 175, 6d,  The sct requires separate hlament
heating storage hatteries and plate batteries,
which must be re-charged as required.

For still longer distances a multivalve set
is necessary, and the best type is the Unit
System, in which each element of the ap-
paratus is provided in a scparate box or case
which are jomed in series as required.  For
details as to construction and management
of these complicated receivers, and for the
combination with them of loud-speaking tele-
phones, special manuals must be consulted,
and the user will only acquire the necessar:
skill to use such sets by painstaking work
and by the study of wireless literature.

The best advice to the beginner is to join
1 local Wireless Society, and pick up from
more experienced amateurs the necessary
knowledge to get the best out of any receiver
he can afford. He will in that way learn
much which is not contained in any book, and
the vagaries of “atmospherics.” the difference
hetween day and night reception, and sunsct
cffects, as well as the acquirement of skill
in tuning in or avoiding “jamming” will bring
continual fresh interest. It is a wonderful
art which has thus heen evolved imr the-last
ten years or so.

The development of wireless telephony is,
indecd, one of the fairy tales of science, in
which the wonderful thermionic valve takes
the place of a modern Aladdin’s lamp, an-
nihilating space and making the whole of this
terrestrial globe one vast auditorium in which
a single voice can influence for good or for

Fig. 112. A Receiving Aerial of the Loop Type.

By permission of C, ¥, Ehvell, Ltd.

Fig. 115, A Cabinet-Type Receiver Having a
Loud Speaker.

evil untold thousands of listening human

minds,

THE ENbD,

It’s Great To Be One of ’Em
By EDWARD T. JONES,* A.M.[.R.E.

ITTING at case in my home tonight,
S with a receiver and two-step amplifier
commected to one side of my standing
tamp through a condenser plug listening to
the sad details of our President’s death he-
ing broadcast from Fort Worth, Texas, my
thoughts go back a uumber of vears, 10 in
all, to the latter part of 1907 when, with my
carbon detector set, completed only by the
addition of one dead dry cell battery and «
75-ohm telephone receiver, 1 ran frantically
out o the street to call all the neighbors
into the house to listen to the 25-kilowatt
station of the United IFruit Company, which
wias located about «ne mile front my home.
Tonight, T hear the announcer of the
Radio Station at Fort Worth, Texas, cead
the details of P’resident Harding's death,
just as though he were in the same room
with me, and that modern station uses but
4-kilowatt.
It also occurs to me that AMATEUR

RADIO is the natural fruition of the good ,

work done by Radio Magazines, in Hringing
mto the home of every cxperimenter in-
formation and data which permitted the
building or bettering of a radio installation,
and painting simple pictures of the under-
lying theory.

Radio would not be what it is today in
America if we had not had these land-marks
—the Pioneer Radio Magazines. The very
first Magazine in this country to publish
data on radio was MoneErN ELkcTRICS, the
fore-runner of Rapio NEws.

Moper~x  ErecTrICS, dear to the heart of
every old-time, dyed-in-the-wool radio ama-

*Former Associate Editor of Radio News.

teur brings back sweet memories of coherers,
carbon detectors, electrolytic detectors, mag-
netic detectors, Fleming valves and what
not.

Jy the Jatter part of 1909 I had made
great progress in radio by very nearly cat-
ing cevery copy of MoberN KLECTRICS and

had developed the station shown in
the photograph. I had  discontinued  the
use of carbon detectors and the like for

the Pickard erystal detector. T had a noise-
making spark coil used (1o great disadvan-
tage) by many well meaning amateurs in
those history making days, a loose-coupler,
which was a late development in tuning in-
struments—substituting rolling-pin coils. The
special ball-bearing slider used on the primary
of this coupler was designed, patented and
manufactured by the Editor of this Maga-
zine.  There was an antenma-transfer switch
which forced me during later years to de-

Mr. E. L. Commagere Seated Before His First Set.

Mote the Stationary Spark Gap .and the Helix.

Them Was the Days of Hi-Power But No Dis-
tance.

www.americanradiohistorv.com

velop and patent a switch especially suited
for that purpose. An old time single coil
helix.  Just in front of the helix can be
secen four levden jars, which no doubt ac-
counted for 60 percent of the 90 percent
losses, common to nearly all amateur trans-
mitting installations during the early years
when very little data regarding ctficiency
in station design could be found in print.

1911 found me floating on the palatial
United Fruit Steamer [{eredia, bound for
the Panama Canal, which at that time was
merely "in the making.” During the vears
which have slipped by since that date, I have
wone through the main plant of the United
Fruit Company in successive stages of third
operator. second operator and finally first
operator, Guuner-Radio USNRF during the
late war., Associate Editor of this maga-
zine for the first six issues leaving that po-
sition only to return home in the capacity
of Radio Supervisor-Gulf Division, U.S.S.B.
After spending two years and a half in that
capacity the Broadcast Boom picked me up
on the crest of its wave and landed me
where T am today, Manager, Radio Depart-
ment Electrical Supply Co., New Orleans,
La.

Everywhere I turn T am confronted by
an old-timer who is today at the head of
some radio organization. Amateurs are at
the head of 99 percent of all there is in radio
and there is plenty of room for those who
have just recently made their “debut.”

For example, let us take Mr. E. L. Com-
magere who erected his first amateur station
in the year 1904, most probably the
very first amateur in this part of the country.

(Continued on page 582.)
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Awards of the Reflex Prize Contest

First Prize

A Regenerative Reflex Receiver
By HORACE B. PHELPS

HIS set was designed primarily for
receiving broadcast music, and in se-
lectivity and signal strength will ex-
cell a plain regenerative set. It is a
combination of the regencrative and
reflex circuits, using a single-turn primary
coupling, very tight coupling for the tickler,
and a tuned radio-frequency transformer.

The primary is tuned by the tapped coil
L, which has 48 turns, tapped every 4th turn.
It is wound with No. 22 D.C.C. wire on a
304" formica tube. It is coupled to the sec-
ondary by the loop of bus-bar wire La,
which can be seen in the photograph around
the outside of the variometer.

The sccondary inductance is the outside
winding of the variometer. The sccondary
is tuned by the wvariable condenser. The
variometer rotor is used as the tickler. The
transformer T, which feeds high-frequency
energy from the plate circuit into the crystal
circuit, is made by winding No. 22 D.C.C.
wire onn a 3%4” formica tube: it is mounted
on the shelf above the variable condenser.
The primary winding of 10 turns is stuck

[
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A Rear View
of the Set
Showing Clear-
ly the Respec-
tive Parts.

The Antenna is
Coupled to the
Secondary Cir-
cuit by One
Turn of Wire
Which Can Be
Seen Wound
Around the
Variometer.
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A Front View
of the Com-
pletgd Regen-
erative Reflex
Set. Although
the Switches
Are of Import-
ance, Most Ad-
justments Are
Made with the
Two Knobs
and Dials.
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T

The Circuit
Diagram of
the Regenera-
tive Reflex Set.
Note that the
Secondary of
the R, F.
Transformer is
Tapped.
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on the inside surface of the tube: the sec-
ondary is wound on the outside and is
tapped at every 3rd turn, beginning with the
20th, 12 taps being taken off. The crys-
tal detector is a zincite-tellurium couple, and
can be seen in the photograph on the shelf
next to the transformers. The rectified sig-
nal is fed into the grid circuit through trans-
former Ta. It is best to use no by-pass con-
denser across the secondary of the trans-
former, and no grid condenser must be used,
cither.  The tube fits into four holes bored
in the bakelite shelf, and four brass springs
make contact with the prongs. A 45-volt
“B” battery is used, to get the best results.
A list of the apparatus I had to buy follows :

Crystal Detector .. ... o..ooovnin. .. Skyrad
Variometer ..., Raven
A. F. Transformer ................ Giblin
Rheostat ............. ... ... .. .. Paragon
Dials ................ Premier (Celluloid)

Variable Condenser, 13 plate,
................... (No Maker’'s Name.)
WD-11
The set has a range of about 1,009 miles.
KDKA, Pittsburgh and WDAP, Chicago,
come in nice and clear at Troy. N, Y.
Nearer stations, such as WBZ, WEAF, and
WGY, can be heard with the phones six
inches from the ears.. The thing I like

most about the hook-up, however, is the se-
lectivity, which is much greater than that of

an ordinary threc-circuit regenerative re-
ceiver and which T attribute entirely to the
single-turn primary. Another advantage of
the single turn is, that the sct can be allowed
to oscillate without disturbing the neighbors
by re-radiation. The reason for the increased
selectivity is, that there is a very loose in-
ductive coupling between the primary and
secondary circuits, and the capacitive coup-
ling, which in ordinary couplers broadens
tuning, in this coupler is zero. The reason
for the very slight re-radiation is the high
turns ratio of the transformer, which gives
a decided voltage step-down and makes the
voltage applied to the antenna very low tThe
circuit diagram and the necessary infcrma-
tion can be obtained from the accompanying
illustrations
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A Single Tube Reflex Receiver

ECAUSE of its compactiicss, rela-
tivery low cost ol construction and
upkeep, case of adjustment, {reedom
irom capacity cifects, and large
volume and unusual clarity of ouat-

put, the single-tube reflex cireuit, as it be-
comes  better understood,  should  grow i
popularity.

Adaptation of single-tube reflex hook-ups
to standard instruments so as to achieve
compactness of arrangement, simplicity and
direetness of circuits, and convenience of
controls, presents  many  interesting  and
worth-while problems to the radio experi-
menter.

The set pictured and diagrammed herewith,
while seemingly cantankerous at first, is giv-
ing such good service—the practical equiva-
lent of that afforded by standard three-tube
receivers—that  other  listeners-in may  be
helped by details of its design and opera-
tion.

No originality as to hook-up is claimed :
in the main it copies the lrla circuit, which
does not differ radically from other reflex-
ing plans.  Some embody a potentiometer,
which [ have not {ovnd essential: it adds
a control, and complicates the rheostat’s
action to some extent.

To obtain greater flexibility over the new
band of broadcasting wave-lengths, 1 use in-
stead of a variocoupler two Giblin-Remler
inductance coils on a  Remler  three-coil
mounting, so attached {o vertical wooden
supports that the coils project toward the
left, just above the primary condenser,
Clearance between coils and  condenser  is
sufficient to permit rotation of the con-
denser and variation of coupling by swinging
the rear (primary) coil backward or for-
ward.  This can be done readily with the
hand, since one of the fine features of this
sct 15 the almost entire absence of capacity
eifeets, with resultant case in tuning.

The tube base is placed just above and
back of the sccondary condenser, and just to
the right of the coil mounting, so that the
leads are short, direct, and {ree from eclose
parallels or crossovers that might cause
trouble. :

Sinee the tube used is a 201-A, some cush-
loning against microphonic noises  is desir-
able. In my set, which 1s mounted in a
writing desk that s uwot subject to jar-
ring, it has proven sufficient to suspend the
tube socket by means of the leads thereto,
whicht are of No. 14 round tinned copper
wire,  An additional advantage of placing
the socket above rather than on the hase
is that connections are shortened, and the
tube made more accessible.

An Atwater Kent radio-frequency  trans-
former 1s giving gratilying results: 1 have
never compared it directly with an Iirla or
other  types. The  audio-frequency  trans-
former s a low-ratio (4 to 1) Atwater

series paral- ‘_'
lel switch

1

By DEAN S. KINTNER
SECOND PRIZE

A View of Mr. Kintner's Reflex Set. The Instruments Are So Arranged as to Make the Shortest Pos-

sible Leads.

B, e

: PRIZE WINNERS

i First Prize $100
HORACE B. PHELPS

Rensellaer Polytechnic Institute,
Troy, N. Y.

Second Prize $60

DEAN S. KINTNER
2560 E. 130th Street, z
Cleveland, Ohio

Third Prize $40

W. A. PYLE
2217 Washington Street,
h Wilming‘ton, Delaware.

Fourth Prize $25
o EVERETT G. BRUNDAGE

B 7 Paunee Parkway,
E Buffalo, N. Y.

The number of entries received
for' the Reflex Contest were few.
Out - of these there were but four
that the judges considered worthy
of prizes. For this reason we have
increased the amounts of the first
four prizes so as to equal the orig-
inal amount offered,
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The Disposition Allows for Panel Mounting if Desired.

Kent.  Its performance does not seem to
differ much {rom that of a type, which is
rated at 9 to 1. Reflex “fans” usually ad-
vise against high ratios on the audio side
of the circuit.

The  variable condensers are Bremer-
Tullys, 43-plate and 23-plate, both with
vernier.  They are attached to the base of

my “open-work” set by means of small brass

brackets or corner braces in licu of a panel,

which could readily be used without rede-
signing the receiver.  Vernier control is es-
sential as regards the smaller condenser,
since the tuning of the secondary circuit is
exceptionally  critical. The  primary is
broader, so that the vernier is seldom nceded.

Tuaning over a wide band of wave-lengths
i3 facilitated by a new type scries-parallel
switch connected in the primary cireuit and
mounted on the rear support of the coil
mounting. In using coils of various sizes
with this switch it is desirable to keep a
“log” of stations that have been heard.
My log consists of a ruled sheet of paper
with station names and call letters at the
left, and spaces for noting cach station’s
wave-length, the coils used  (whether in
series or parallel as regards the primary),
and the condenser dial settings.

With my acrial and ground, approximat-
ing 175 m length, stations ranging upward
from 360 meters come in nicely with a 100-
turn primary coil in series with the primary
condenser, and a 75-turn sccondary coil. The
same statioms come i with about equal vol-
ume but broader tuning by using a 50-turn
primary coil in parallel with the condenser.
('The parallzl connection will be found advan-
tageous to those troubled with A.C. hum.)
Jroadcasting stations on lower waves are
heard to best advantage with a 75-turn pri-
mary coil, in series, and a 50-turn sccondary.
Most amateur stations require a 35-turn
primary, in scries or parallel, and a 35-turn
or 50-turn sccondary.

The position of the primary condenser
varies as the relative position (coupling)
of the primary and secondary inductances is
changed. Users of this circuit should find it
advantageous to mark their log with coupling

(Continued on page 637)
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100-Meter C.W. Transmission

By S. R. WINTERS

AN ACCOUNT OF THE EXPERIMENTS CARRIED OUT AT THE BUREAU OF STANDARDS

The Special Antenna Used by the Bureau of Standards During the 100-Meter Transmission Tests.

ESEMBLING a suspended lattice-
work, an antenna designed and in-
stalled by . W. Dunmore and F. H.
Engel of the Radio Laboratory of
the Bureau of Standards, United
States Department of Commerce, has made
possible the transmission of radio-telegraph
signals on a wave-length of 105 meters to a
distance of 300 miles. Continuous wave
transmission at wave-lengths exceeding 150
meters has been a subject of frequent experi-
ments, but the sending of wireless signals at
a frequency of 105 meters is a departure in
radio communication.
SPECIAL LOOP AERIAL IS USED
Novel experiments demand unusual equip-
ment. As seen in the accompanying photo-
graph, the antenna used in this instance is
oddly enough at variance with the type ele-
vated above the roofs of residences and
apartments and the loop antenna which may
be placed in the corner of a room in com-
plete harmony with mahogany furniture.
This semblance of latticework, suspended
above a house on the grounds of the Bureau
of Standards, a structure usually reserved
for tests with radio direction finders, is a
hybrid antenna. That is to say, it is a com-
bination of the capacity and coil types of
antenna. The coil design, as previous ex-
periments have determined, effectively radi-
ates electric energy at abbreviated wave-

lengths and has directional characteristics.

As the illustration reproduced with this
article shows, this antenna is comprised of
a number of wires in parallel in the form of
a rectangle with a gap in it. It includes a
single-turn inductance coil and a condenser.
The latter is formed by covering the two
wooden spreaders with copper foil. The
glass rods between the spreaders function as
insulators. The parallel wires in this wave-
radiating system are 23 No. 20 B & S gauge
bare copper strands, connected in paratlel
and spaced 3” apart. Light wooden spreaders
are placed at 4-foot intervals as a means of

insuring the separation of the wires. The
antenna, in completed form, is 18" high and
40’ long.

MEISSNER CIRCUIT IS USED

The source of electric power is coupled at
a point about the center of the lower hori-
zontal section of the antenna. This combina-
tion type of antenna, with a 3-turn secondary
coil connected in series, constitutes an elec-
tric circuit which operates on a wave-length
of 105 meters. The electron-tube circuit
bears similarity to the Meissner circuit. The
type G, 50-watt capacity, transmitting tube,
manufactured by the Western Electric Com-
pany, is employed; four of these are oper-
ated in parallel. This arrangement makes
possible the “pumping” of six amperes of
electricity, at a wave-length of 105 meters,
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into the latticework-like antenna, for dissipa-
tion.

The vacuum-tube transmitting equipment
operated more satisfactorily with 32,0600 ohms
shunted by a 0.002-mid. condenser connected
in the grid circuits than when dissimilar
methods of operation were in force. A\ sim-
ilar condenser shunted by a 50-ohm resist-
ance in the high voltage supply circuit proved
to be a stabilizing agent in the operation of
the electron tubes. The primary or plate
coil was composed of two turns of heavy
copper strip, 2” wide, when wireless signal-
ing was conducted at a frequency of 103
meters. This coil. shunted by a 0.002 micro-
farad mica-transmitting condenser, afforded
the required frequency for the continuous
wave transmission.

A l4-turn helix was cmployed for the
grid coil. A tap at five and one-half turns
from the center was productive of niost sat-
isfactory operation. The coupling between
the grid and plate coils is described as some-
what critical. A secondary coupling coil was
employed for the purpose of transferring the
electric energy to the antenna. This coil,
connected in series with the antenna, was
comprised of three turns of brass strip, 1”
wide. A chopper was used when interrupied
continuous wave transmission was resorted
to, the chopper being connected in series
with the lead from the filament to the radio-
frequency circuits.

TESTS CARRIED WITH 8XK

A series of five tests have been thus far
conducted with this wireless transmitting
outfit, which is capable of radiating at a
frequency of 105 meters. Frank Conrad of
the Westinghouse Electric and Manufactur-
ing Company co-operated with the Radio
Laboratory of the Bureau of Standards to
the extent of having an operator at station
8XK of East Pittshurgh, Pa., listen in dur-
ing the period of transmission of these sig-
nals on abbreviated wave-lengths. A detec-
tor and one-stage of audio-frequency ampli-
fication were used for reception, the signals
during the first two nights being received at
East Pittsburgh with an audibility of ap-
proximately 100. Two-way communication
was maintained between the latter point and
Washington, while a report indicates that
the signals during these tests were heard as
far distant as Boston. The signals were
received at East Pittshurgh in the absence of
fading when messages were transmitted after
nightfall,

The gratifying success of the evening
transmission tests prompted an investigation
into the effects of short-wave signaling dur-
ing daylight. Continuous transmission, there-
fore, was conducted at two periods, begin-
ning at noon and continuing until 10 o’clock
at night. Thus a relative comparison was
made between the intensity of the wireless
signals sent during the day and those trans-
mitted after nightfall. Quite logically, it
was anticipated that the signals would be
weaker during the day than at night. Aston-
ishing was the result, however, that the
strength of the signals during the day and
evening was the same, irrespective of the
period of time at which messages were sent.
The signal strength of 8XK was about 100
audibility. This surprising result apparently
explodes the theory that the absorption of
wireless signals at short wave-lengths is
greater during daylight than after nightfall.
The Radio Laboratory of the Bureau of
Standards, however, withholds conclusions
on this point until further experimenis are
conducted. It was raining in Washington
and cloudy in East Pittsburgh on the day of
the initial tests. The lack of fading, too,
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was a gratiiying observation, although con-
clusive cvidence has not heen obtained on
this point.

The results of subsequent duylight—.dzlrk—
ness experiments were on this order: Llpt}d_\'
weather prevailed at both the transmmttmg
and receiving stations.  The signals were not
clearly audible during the carly afternoon.
At 3:30 in the afternoon. however, with the
sun undimmed at Fast Pittsbhurgh and with
cloudy conditions in Washington, continugps—
wave signals were heard with an audibility

of 170. Interrupted continuous waves could
also be reecived at this time. The strc_ngth
of the signals exceeded that of those of the

previous tests.  Fading was noted at 8:15 ip
the evening, a period of time during which
the phenomena is nsually assertive on the
commonly used wave-lengths,  The audibility
during this particular evening ranged from
200 to 300, with the interrupted continuous
wave averaging about 100, The measure-
ments of audibilities, however, are only ap-
proximate, due to the mterference {rom
power induction encountered at the receiving
station.

The Radin Laboratory of the Bureau of
Standards, accepting  the results of these
experiments as a eriterion for judgment, con-
cludes that radio-telegraph transmission at a
frequency of 105 mieters is altogether prac-
tical over a distance of 300 miles. This con-
clusion contemplates the use of the antenna
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and electric circuits described in this article,
The advantages of this system of transmis-
sion are marked—a reduction of the inter-
ference from atmospheric disturbances and
by the use of a small coil antenna at the
receiving station the annoyance from “strayvs”
15 lessened.  These obscervations have par-
ticular virtue from daylight transmission
when radio communication is difficult in the
summer months by reason of the prevalence
of “static.”

From 10 to 150 meters is practically an
undeveloped  range of  frequencies  which
offers possibilities for use. Another serics
of experiments by Dunmore and 1ingel have
already determined the feasibility of employ-
mg a I10-mneter wave-length for directive
radio transmission. Now, with the devising
of a method of continuous-wave transmis-
sion at 105 meters, between the leeway of
10 and 103 meters there is practically an
untouched band of frequencies.  The exi-
gency of experiments within this realm is
forcibly snggested by the crowded and
jammed condition of audio-radio-frequency
range between 200 and 600 meters, with the
resultant babble of confusion in the air.

The Amateur 1o the Rescue of the BCL

LTHOUGH pounding brass is a deci-

dedly different diversion from listen-

g to broadcast concerts, and the
average amateur is o decidedly  different
personality  from  the  average  broadeast
listener,  the two  have some  things in
common that Dbind them  together,  and
it 15 to the advantage of both  that
amity and co-operation he cultivated.  Up
until  this  time  the  dissentient  factors
have been exploited, instead of the likenesses,
with the result that antagonism was pro-
moted, and a hot and bloody war was kept
fired with fuel. But it is high time now that
the tide should change, the conditions under-
stood, and the partial consolidation put for-
ward. There 1s nothing to lose, and every-
thing to gain, so, the sooner the better. We
will talk to the amateur now, and with his
capabilities and needs in mind, try to enum-
erate some of the things he could do to help
the broadcast listeners, and at the same
time help himself.

By KENNETH M. SWEZEY

The amateur has certain prior rights,
ol course, but he must also realize that his
experience makes him a  sort of older
brother to the newcomer in the field, and
he must excuse some of the faults of the fan
and try to help him to do better. In this
lies the big chance of service for the ama-
teur.  On account of his superior technical
training, he can act as an instructor and
guide.

This scrvice may be rendered by indi-
viduals, but probably the greatest results
could he obtained through the amateur clubs.
There is hardly a locality in the country,
where a number of amateurs abide, in which
there is not some form of organization.
Here is a power where the amateur has it all
over his broadcast brothers; he is organized,
whereas they are not. Could not there be
some sort of an associate membership, in
which the BCL's could enjoy part of the
privileges, such as practical operating in-
struction, elementary theory instruction, and
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the designing and repairing of sets, without
being bound  down too tightly?  Such a
membership would mean more money and
greater power to the amateur, hecause of
the increased amount of dues and the in-
creased numbers resulting therefrom.  Ad-
ditional money could he obtained for the
treasury by maintaining a scrvice station for
the overhauling and the repairing of appara-
tus, and general consultation work. A de-
scription of some of the activitics of one
club that carried out this policy might be of
interest and value to those who would like
to follow suit.

This cluh at first had been strictly for
amateurs, and as such it was red hot with
life. Out of about 20 members, 15 were at
least first-grade amateur operators, and sev-
cral had first-grade commercial licenses.
They had both a long-wave and a short-
wave receiving set, and radio and audio fre-

(Continued on page 604.)
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A Low Power C.W. Set

By R. P. BALLOU, 9CAR

FIRST HONORABLE MENTION IN OUR C.W. CONTEST

Left:
by Mr. Ballou.

HE following is a description of ny
home-made C.\V. outfit, of which the
most interesting and Important part 1s
the transformer. Therefore I shall
give complete details of how I made 1t

Now that spark sets are rapidly going
out of style almost any amateur either has,
or can casily obtain for a small sum, a one
or one-half K.W. transformer. For 1
small sum I purchased a 1-K.W. Meteor oil
immersed transformer for a starter, but
nearly any make could be used as well.

1 removed the top, disconnected the coil,
and set it out to drain. By removing the
bolts that clamped the core together the
secondary leg was detached in about two
minutes and the secondary coil slipped off
easily without unwinding it.

I removed the secondary leg, wound it
once around with a piece of cardboard and
then with insulating paper and tape. On
this I wound 30 turns of No. 14 D.C.C. wirer
making two separate coils of 14 and 16
turns each, with a center tap on each.

This winding was then well covered with
tape and insulating paper and a piece ot
heavy cardboard about 6” in diameter was
cut to just fit over it snugly in the center
On each side of this were then wound 1,100
turns of No. 24 D.C.C. wire, taps being taken
at 800, 900 and 1,000 turns. on each wind-
ing. This required three pounds of wire.
(Three ¥ 1b. spools on each side.) The
size of the wire is unimportaunt, No. 26 or
No. 28 could be used as well, and fewer
number of pounds would be required. Small-
cr than No. 28 will be found hard to work
with however.

Both sides were wound in the same direc-
tion, so as to be in series when the twao
inside wires were connected together, this
connection also forms the center tap. The
entire coil was wound by hand but only re-
quired a few hours.

Every time I wound on one hundred
turns I wrote 100 on a small piece of paper,
thus making it very easy to count the turns.

Before winding several strips of tape were
placed across the core endwise and allowed
to extend out about 6” on each end. When
the coil was wound these were drawn back
over it and held it firmly together.

The entire winding was then saturated
with hot parafhn and when cold the iron
core was pulled out, the cardboard removed.
and its space consumed by wrapping tape
around the ring-like coil, passing it through
the ceunter each time. This completely bound
the entire coil together. It was then snugly
forced back on the core and the transformer
re-assembled.

The C.W. Transformer
Lbove: The C.W, Trans-
mitter of Station HJCAR. Note the Large
C.W. Inductance

PO L iUttt

Constructed

holding the heavy wires
in place while and after winding is shown

The method of

in Fig. 2. To start the winding: First
double the tape to give it added strength.
Then lay it on core and place wire over
the tape, and bend the tape back over the
wire. Hold firmly, and wind a few turns
of wire over the tape. This will hold it.
When you get near the end of the winding
finish up thus: Make a loop in the tape and
wind over the tape, bringing the ends out
between two turns near the end. When the
last turn has been wound on, cut the wire
and stick it through the loop. Then take
the pliers and pull the loop tight over the
end wire. Heavy cloth is usually better
than tape for this last operation, since it
will pull up easier.

Although the coil was rated at 1-K.W. it
does not pull any more than is required to
operate the set. When it is turned on the
flicker of the lights is almost unnoticed, so
if a regular filament transformer is also
used the key could be inserted in the primary
circuit without bothering the neighbors.

If any amateurs have trouble constructing
a transformer of this type. I will be glad
to help them in any way I can.

Now for the rest of my transmitter:

When the picture was taken everything
was disconnected so the photo is not en-
cumbered with wires, but the general lay-
out is the same.

The inductance consists of 30 turns of No.
4 copper wire, in a coil 724" in diameter.
T purchased this from a local dealer and
mounted hetween a couple of strips of wood,
which form a base.

The rectifier consists of 14 one-half pint
fruit jars, with tops removed and mounted
in the box as shown. The lead and aluminum
strips are immersed in a solution of borax
but I am going to change and wuse am-

Tape.. -Wire
— :
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monium phosphate very soon. I am using
the center tap on my transformer positive.
If it is made negative the two aluminum
strips on the rectifier should be connected
together instead of the lead ones.

Only chemically pure ingredients and dis-
tilled water should be used. They cost
more, but are well worth it. Also, it makes
the aluminum strips last longer.

When filling the jars after evaporation
use only distilled water. Do not put in any
more chemicals. The chemicals do not evap-
orate and the addition of more will only
cause crystallization around the edges of the
jars, which should be avoided. Fill the
jars with a little water, often.

My antenna system is nothing unusual.
The aerial is a 4-wire flat top, sixty feet long
and forty feet high. Directly under it is
a 4-wire fan counterpoise about twelve feet
high. The aerial is composed of stranded
wire and the counterpoise of solid wire. The
aerial lead-in is No. 6 and the counterpoise
No. 14. Physical conditions here are favor-
able except for a high wire fence a block
away, which surrounds a large athletic field.
But evidently not much of my energy is be-
ing absorbed by this, for I seem to be “get-
ting out.”

A 10-Watt C.W. Set

By F. [. DOBSON, 2CQl

SECOND HONORABLE
MENTION

HE circuit used in the 10-watt set at

2CQT is the well known 1 DH or re-

versed feed-back. The set is built on a
wooden base about 13”x11” and has a small
panel about 57 high in front for the meters
and tube rheostats. On this panel at the
right is a radiation meter, zero to 5 amperes.
At the left is a zero to 500 milliammeter in
the plate circuit and just above it, is a jack
to plug in the key. In the center are two
Fada rheostats designed for 5-watt tubes.
Behind the radiation meter is the main in-
ductance of 37 turns No. 14 wire on a 3¥2”
tube with soldered taps at every turn. At
one end of this inductance a small tuke with
25 turns of No. 18 bell wire slides in or out
of the main inductance and is also varied
by means of a 43-plate Murdock variable
condenser. Behind the rheostats on the
panel are two Radio Corp. transmitting tube
sockets and behind these is a Faradon .002
mfd. condenser, which acts as a bypass
across the plate supply. At the left end of
the base are five spring clips for filament and
plate current connections. The power trans-
former for this set is an Acme 208-watt

Circuit Dia-
gram of the
C.W. Trans-
mitter at
9CAR. Four-
teen Rectifier
Jars Are Used
All Together,
Seven in Each
H.T. Lead.

110 V. A.C

LTI
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used with an electrolytic rectifier of 26 jars
and a 1 mfd. Faradon filter condenser. The
set 15 wired with No. 14 copper wire with
all connections soldered and is so wired that
when the key plug is removed and a modula-
tion loop used very good results are obtained
on phone.

Another feature of this set is an extra
resistance in the filament lead which is ar-
ranged so that the filaments burn half bril-
liancy while receiving.  This is done by a
third blade on the change over switch which
cuts out the resistance while sending.

Usually best results are obtained by using
a tuned ground in connection with a counter-
poise. The acrial at present is only a single
wire T about 96 feet long and 45 feet high.
This set has some very good DX records,
for instance 1,200 miles on 10-watt C.\V.,
1,000 on 5-watt C.W., 100 on 5-watt phone.
and 1400 on S-watt C'W. although as yet
this last report is unconfirmed. The set has
been heard in 26 states and Canada.

533
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2CQI Uses the
Reversed Feed-
Back Circuit.
Both a Coun-
terpoise and
Ground Are
Employed to
Advantage.
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With 730 volts on the plates and about
7.5 volts on the filaments the radiation is
2Y4 amps. on 10 watts and 1.5 on 5 watts.

The 10-watt set has hardly ever been used
because results are almost as good on 5
watts.

A One-Tube Receiver That Brings Them In

NE of the most interesting and spectacu-

lar circuits for a single tube may be

coustructed for vacation use: it may be
used in a car or at camp and requires little
or no aerial.  The circuit is the adap-
tion of two Armstrong principles and really
produces distance and clarity for a small
constructional cost.

The success of any circuit depends upon
the constants used, particularly this one
which would seem to be a standard re-
generative circuit, but is completely changed
by a large tickler and variable grid leak.

This circuit has heen designed for the
new wave bauds of 2,000 to 550 kilocycles
(150 to 545 meters) and includes the ama-
teur. The circuit is more efficient on the
shorter wave bands, so it is possible to get
the class B stations as loud as the Class A,
which is not possible with other types. Due
to great flexibility, the circuit will work
equally well on phone, CW., T.CAV. and
spark, which will insure all classes of serv-
ice no matter where you are.

This one-tube circuit set up in a car with
a + aerial, is equal to a three-stage radio
frequency amplifier and detector. Due to the
short aerial used it is possible to receive
through had static (QRN) and for this rea-
son alone is of considerable value during
the summer months.

DESCRIPTION OF APPARATUS

The two best tubes to use are the UV-199
and UV-201A. The rheostat should be of that
resistance advisced by the makers of the tubes.
The B battery can be anywhere from 45
to 90 volts. The two fixed condensers,
00025 and .002, should he of the mica type.
The variable condenser should have from 17
to 23 plates (L0003 to .0005 mfd.).

The wvariable grid leak is important and
should be variable over a range of from
50,000 to 5 megohms.  Several commercial
types that were tried did not have the correct
range, so it might he advisable to build
your own, and for that purpose purchase
a ten-cent roll of Dennison’s BLACK pic-
ture binding paper tape the dull black sur-
face of which is slightly conducting and can
he readily lowered with a very soft lead
pencil. This grid leak can be arranged with
a sliding arm or switch and contacts, but
it must be variable over a wide range and
capable of fine adjustment.

Like the grid leak, the coupler is of spe-
cial design and the following values should
be adhered to. The best combination to use
is the rotor and stator of a standard coupler
wound as follows: The tube (stator) should
be wound with as large a wire as possible,
starting with 20 turns on the rotor side o

By LEON W. BISHOP, 1XP

the tube and tap off every 10 turns until you
reach 120 turns, w.th 11 taps.

The rotor is also a real job, for it is
tapped in a similar manner. Start on one
side of the rotor with 40 turns and tap off
every 10 turns until you have wound on 120
and you will have nine taps. These taps
can he passed through the rotor shaft to
switch points on the panel, or a switch may
he mounted on the rotor. Fine wire may be
used ou the rotor to accommodate the 120
turns necessary.

A warning is issued against the use of
shellac on the windings; firm windings may
be obtained by drilling holes at each tap and
hinding the wires in them.

Do not use honeycomb coils. Either double
or single switch arms may be used, and 180-
degree type of coupler. Do not tap the coils
any coarser than 10 turns, but finer if desired.

OPERATION OF THE CIRCUIT

The best antenna or collector system is to
connect the variable condenser at point A to a
good ground; no other connection is neces-
sary. There are five adjustments on the set:
1—The grid tuning coil, 2—the tickler coil,
3—the coupling hetween these coils, 4—the
variable grid leak and 5—the variable con-
denser. The filament rheostat is not critical,
s0 this is not regarded as an adjustment.

As the tickler coil and grid leak are in-
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This is an Improved Form of Ultra Regenerator

in Which a Super Regenerative Action is Ob-

tained. If Properly Adjusted, the Variation Fre-
quency is Super-Audible.
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creased, a super-regenerative condition will
be met with and the pitch of this note can
be varied by the grid leak and should be
adjusted until it is above the point of audi-
hility, when only a slight hiss is hear in the
phones. At this point a wonderfully sensi-
tive condition exists for all classes of phone
and C.W., and will tune in contrastingly clear
as compared with any single-tube circuit you
cver operated.

A given wave-length is tuned in by means
of the variable condenser and grid circuit
tuning coil; the tickler and grid leak are
merely adjusted to conform to this condi-
tion. The resistance of the grid leak should be
so arranged that it will give out a screaching
noise as it is increased and follow through
an intermediate series of pure notes until it
passes out of audibility with a range of ad-
justment on either side.

The right polarity of the tickler coil in
the plate circuit will have to be tried out
by reversing the leads until the best re-
sults arc obtained.

This is a standard circuit and may be
used as such with an aerial and ground by
reducing the tickler coil turns with the
switch. With an aerial and ground the cir-
cuit can be used for transmission with a
power tube and increased “B” voltage. All
classes of “super” results may be obtained,
which makes it an ideal vacation outfit.

There are several aerial combinations that
wark well; one of the most interesting is to
connect the point G to the ground and touch
the moistened finger to point A. For apart-
ment houses, two combinations can be used:
1—Connect the point G to ground and the
point A to some metal object or a small
aerial in the room and 2-—just connect the
point A to the ground.

To operate the set in the car, connect
the point G to the frame of the car through
the steering wheel and the point A to the
metal top or a small aerial in the top of the
car.

When camping out, the best collector seems
to be a wire from the point A to a ground
connettion about six or eight feet from the
set: a short aerial may also be used.

Tf this is a “super,” it is far superior to
a.nythmgr you have ever tried before in that
line and it may be due to the fact that there
are no large coils, condensers, or resistances
to impede the real action of what a “super”
might be, if given a chance.

MECHANICAL THEORY

You have often turned the variable conden-
ser of a standard regenerative set up to zero

(Continued on page 644)
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Some Power Considerations [h Radio

T IS well known that distance records
in radio reception are made at night,
and that the davlight range of a trans-
mitting station is only a fraction of the
night range. This statement holds far

short waves, such as the wave-lengths under

600 meters used by the broadcasting stations.

For long waves the case is somewhat dif-

ferent; 1t is found, for example. that ia

the castern part of the United States the
best hours for reception from Europe ar:
in the morning, after davbreak. until earls
in the afternoon, and the commercial cir-
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cuits between Europe and the United States
arc worked at their fastest during this inter-
val.  But this is on 12.000 meters and up.
When it comes to broadcast reception, how-
ever, a good many listeners cover their 1,000
or 2.000 miles after dark, although limited
to a range of not over 100 miles in daylight.
The telegraph amateurs, likewise, do all their
brilliant relay work in the still hours of the
night.

An interesting question arises: By how
many times would these low-wave stations
have to increase their power in order to
cover, i the davtime, the distances which
they frequently span at night, under favor-
able conditions? Lacking experimental data
wnd insight into the cnergy relations of
radio transmission, one’s first tendency would
e to estimate 20 times, perhaps, or something
on that order. The correct figure is uo
less than 10,000 times! That is, 500 watt
stations like WJZ or WEAF, in order to be
heard as far by day as by night, would have
to increase their antenna power to the un-
heard of value of 5000 kilowatts!

This conclusion at first scems fantastic to
the practical radio man, but it is the result
of actual observations by engincers given in
a reccent paper. * The S. S. Amcerica, west-
bound, sent signals during the night. when
she was about 72 hours out from the At-
lantic coast and over 1,000 miles from the
United States, and these were measured for
imtensity by the engineers at Elberon, N, J.
During the night the ficld strength at El-
beron, expressed in millionths of a volt per
meter or receiving antenna height, was over
200 units. At sunrise this fell to a value
of two units, and remained at this point
during the day. In other words, the receiv-
ing:aerial at Elberon received 100 times as
much voltage from the America at night as
in the daytime, when the vessel was about

Trahsmission

By CARL DREHER

1,100 miles away, and sending on 373 meters.
But this received voltage depends directly
on the value of the current in the transmit-
ting antenna, so that in order to sustain the
strength of the received signal during the
day at the night level. the S. S. Amcrica
would have had to put 100 times as many
amperes into her acrial as formerly. The
power in the aerial equals the square of the
antenna current multiplied by the antenna re-
sistance. In order to get twice the antenna
current, we must inject four times as much
power; to triple the antenna current, nine
times the power is required; in order to get
an antenna current 100 times as strong, the
set must be 10,000 times as powerful. From
the commercial standpoint, this is, of course.
a prohibitive requirement in the above case.
The vessel could not carry a power plant
large enough to supply the radio set and
turn the propellers at the same time, nor
would there be space for the erection of
an aerial large enough to radiate the power
if it were available.

Fundamentally radio transmission is a
problem in amplification. In a radio tele-
phone set we take the comparatively feeble
cnergy of the human voice, which, unaided.
can cover only a few hundred fcet, and
amplify it to power level by electrical means.
This power is radiated in the form of an
clectric field and most of the energy is .ost
m space. The authors in the paper quoted
above say, “In the radio telephone circuits
which were operated in the experimental
work the power in the sending antenna to
that in the receiving antenna is in the ratio
of roughly ten to the tenth power.” That is.
for distances of the order of several hundred
miles, as an engineering proposition, we can
expect to pick up only about onc ten-billionth
part of the encrgy we manage to put into
the transmitting acrial.  So, in order to get
a workable signal, we must amplify once
more and recoup. in a mecasure, the space
losses. But there is an important difference
between amplification at the transmitting end
and at the receiving end. The latter is gen-
eral amplification—it brings up not only the
desired signal, but the interfering signals of
both man and nature, including static. The
former is individual amplification; it raises
only the desired signal and tends to put it
out of the reach of harm from other stations
and atmospheric disturbances. On the other
hand, transmitter amplification is a power
proposition and involves great expense. Re-
ceiver amplification is comparatively inex-
pensive, so within the limits of its utility it
is preferable. In practice the two methods
supplement cach other, with receiver am-
plification predominating where expense must
be kept down and reliability of service is not
essential, transmitter amplification taking its
turn where continuity of service is a prime
requisite.  That is why amateurs do their
trans-Occanic and trans-Continental work
with power on the order of that of an or-
dinary incandescent lamp. while commercial
communication is carried on with something
like 5,000 times this power for the same
distance. But the amateurs get across only
occasionally, and that mainly during the
two most favorable months of the year, while
the commercial interests transact their busi-
ness all year round, though somewhat better
in winter than in summer. No one has as
vet been willing to invest so much money in
the transmitter that the service would be ab-
solutely unaffected by the increase in static
during the summer.

The crystal receiver is about the only type

still in use which depends entirely upon the
transmitter for its signal.  Consequently
its range is comparatively limited. 1ln this
connection it should be noted that a receiv-
ing set may amplify even without the use
of tubes specifically known as amplifiers; a
single bulb regenerative set has a much
greater signal current in the plate circuit
than is received from the aerial and deliv-
cred to the grid, regeneration being. in fact,
the most useful, widely emploved and eco-
nomical form of radio frequency amplifica-
tion.

The familiar Austin-Cohen
formula is

transmission

Ir:188 h« hr Ts

RAd
where
= current in receiving antenna in am-
peres.
hs=height or transmitting antenna in
meters.

hr=height of receiving antenna in meters.
current in transmitting antenna in
amperes.
R=resistance
ohms.
A= wave-lengths in meters.
d=distance between stations in kilometers.
This 1s the simple formula for the ideal
condition of no absorption in the space be-
tween the stations. Later the absorption
factor which must be added when the for-
mula is used for actual engineering calcu-
lations will be discussed. The simple for-
mula, however, may be re-written for pur-
poses of analysis as follows:
188 (hr)
Ir:‘n‘(hsls) R

This resolves the formula into three divi-
sions, the first containing the constant 188
and the factors common to the two eads of
the circuit, namely, the wave-length and the
distance between the stations; the second

=

of receiving antenna in
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tector Varies

Response of a De-
with the Received Current.

division referring to the transmitting sta-
tion, and the third to the receiving station.
The received current is greater the shorter
the distancce between the stations, of course,
and gocs down inversely as the distance in-
creases. This must be so because the ra-
diated cnergy must spread over the circle
where radius is “d” and the circumference
of this circle is 2 ™ d.  Also, we see that for
the condition of no absorption the shorter
the wave-length, the better, as far as radia-
tion is concerned.
(Continued on page 616)

*See H. W. f\’ic]zols and Lloyd Espensclicd. “Radio Extension of the Telcphone System to Ships at Sea,” Proceedings of the Insti-
tute of Radio Enginecrs, Vol. [, No. 3, June, 1923.
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Evervday Observations of the Beat Phenomenon

OF

ROBABLY one of the most impor-
tant principles employed in radio to-
day 1s the principle of beat produc-
tion. The designer is always con-
cerned about the production of heats.
He is. as a rule, either attempting to
produce them or climinate them. Certain
radio devices depend upon the production of
beats for satisfactory operation. while the
production of heats is fatal to others. The
production of heats has been widely used in
radio and for this reason many have the im-
pression that the principle has no other field
of application. It is the purpose of this ar-
ticle to call the readers’ attention to a few
of the everyday examples of the production
of beats which are not associated with radio,
and to stimulate. if possible, an interest in
this hasic principle which will result in its
more genceral use.
THE CONDITIONS REQUIRED FOR BEAT
PRODUCTION.

Beats are produced when two regular peri-
odic impulses exist simultaneously. providing
the periods of the impulses are slightly dif-
erent. (The word impulse is used here to

o
L

Beats Produced by Two Window Screens

Fig. 4. {
Placed in the Same Linc of Sight.

indicate any sort of disturbance.) To thos'c
familiar with radio, the idea is

who are
easily understood. For example, a 3,000.000-
cycle wave assocfated  with a 2,999.000-

cycle wave will produce a beat frequency.of
1.000. 1 these component waves are sine
waves, the variation in the resulting beat
impulse will he of the same form. If the
component impulses are not simple waves,
the resultant will. of course, be irregular in
contour. However, as long as the component
jmpulses are regular and periodic (as long
as they repeat regularly), the resultant will
be some form of beating impulse. The fre-
quency of the resultant is always cqual to
the difference of the component frequencies.
In electrical work it is quite usual to employ
smooth waves and. as a consequence, the re-
sultant wave is also smooth. In other ficlds
it is not convenient to use smooth waves, but
it is possible to ¢employ some sort of regular
recurring scquence of events and thus make
possible the production of beats.

THE DETECTION OF BEATS

We are able to detect beats in sound,
providing the components are distributed with

By W. PALMER POWERS

STEVENS INSTITUTE OF TECHNOLOGY

LSRR

Fig. 3. Visible
Beats Pro-
duced by Two
Picket Fences
in the Same
Line of Sight.

s m

respect to time. For example, two strings
vibrate with slightly different frequencies;
the result is an audible beating cffect.

We are able to detect beats visually if the
components are distributed with respect to
space.  For example, lay off a few marks
regularly spaced on a piece of paper and
repeat the process on the same paper using
a slightly different spacing. The result will
show regular beats which, of course, are
visible. (Sec Figure 1.)

We are able to detect bheats by our sense
of feeling, if the components are distributed
with respect to fime and are capable of pro-
ducing appreciable motion. For example, in
a certain piece of machinery therc may exist
two independent vibrations due to the na-
tural period of certain parts of the structure.
These two vibrations result in a slow and
regular beating of the machine as a whole.
By placing the hand on the frame of the
machine, this cffect 1s readily detected.

SOME FAMILIAR EXAMPLES OF SOUND
BEATS

Beats resulting when two tuning forks
of slightly different pitch are operated si-
multaneously.

Beats resulting when two strings of a
musical instrument are slightly out of tune.

Beats resulting when two electric cur-
rents of slightly different frequencies are
applied simultancously to the magnet of a
telephone receiver.,

Beats resulting from the interaction of
harmonics of a musical note.

One could extend this list to a consider-
able length with very little effort. and the
analysis of each case would doubtless lead
to some interesting results. The results of
these investigations will possess onc feature
in common. In each case there will be
found two or more sound disturbances, each
having a regular period.

EIRID e et bt danissil Y
'Beatg Resu}llt-
ing from the
~ Existence of
Two Series of
Regularly
Snaced Marks,
Each Series
Having a
Slightly Differ-
ent Spacing.

fig. 4

o
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SOME EXAMPLES OF VISUAL BEATS

Beats resulting from the existence of two
series of regularly spaced marks. each series
having a slightly different spacing. (See
Fig. 1)

Beats resulting when two picket fences are
scen in the same line of sight. (One being
visible through the other.) (See Fig. 3.)

Beats resulting when two window screens
are placed in the same hne of sight. (See
Figs. 4 and 5.)

Beats resulting when ohserving the spokes
of a wheel through the spokes of another,
as for example, the wheels of a passing
automobile.

Fig. 5. Visible Beats Produced by Two Window

Screens as Seen from an Angle.

Beats resulting when looking at an or-
dinary electric fan through the blades of
another, both fans, of course, being in mo-
tion.

Beats resulting in motion pictures of auto-
mobile wheels, airplane propellers, ectc., due
to the fact that the time between exposures
is not far from the time between similar
positions of the spokes or propeller blades.

The mottled effects in some of our most
beautiful fabrics arc frequently due to the
existence of two layers. These peculiar
and changeable cffects are the results of two
more or less regular fabrics constantly
changing in relative position.

Beats are visible in the natural folds of
a lace curtain duc to the overlapping of two
or more layers of fabric.

An ordinary clectric fan, when in motion,
may show some peculiar cffects if viewed
under an clectric lamp. If the lamp is
operating an alternating current, the light

(Continued on page 622)
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The Amateur Traffic Problem

By HOWARD S. PYLE, a. M. [. R.E.
Ass’t U. S. Radio Inspector, Eighth Radio District

VERY, very serious mistake is occur-

ring nightly in the amateur world

a mistake that is worthy of grave

consideration. In the opinion of the

writer it is the greatest single reason
for the controversy between the broadcast
listener and the amateur. This is the method
in which actual amateur message traffic is
being handled. The broadcast listener as-
serts that the amateur is not performing any
useful work. The amateur stoutly main-
tains the opposite, and points with justifiable
pride to the service of amateurs during the
period of late hostilities. This, however,
only brings forth a grudging assent from
the opposite faction who immediately
counters with, “Well, what are you accom-
plishing NOW?” And then the particular
amateur under fire swells up with pride and
cites as an example of their peace time ac-
tivities, the free relaying of public messages
to practically any part of the United States.
Facing the facts, this is a joke! Let us see
why.

Accepting a message from a sender im-
poses a real obligation on the amateur tc
put it through. The operator with whom the
original message is filed, secs as his one and
only object the moving of that message tc
some other station at the earliest possible
moment. Now here is where the joker
enters. It is apparently UNIMPORTANT
to WHAT particular station it is forwarded
as long as it leaves the station of origin,
thus relieving this latter of responsibility.
A message originating in Columbus, Ohio,
for instance, destined to St. Louis, will in
all probability go from Columbus to Lans-
ing, Michigan, because Lansing happens to
answer a “CQ west” transmitted by the
Columbus station. Lansing in turn prob-
ably gives it to Indianapolis who further re-
lays it to Cincinnati, thence to Louisville and
finally St. Louis, provided it has not be-
come lost enroute, as many do. The obvious
method would have been for Columbus to
get that message to Cincinnati. then Louis-
ville if nccessary and finally St. Louis, a
much more logical route, climinating two
absolutely unnecessary relays. It would be
much more preferable to delay the message
an hour at the station of origin, to enable
pushing it through via the proper route,
than to cause two or three days’ delay by
routing it by the first described “zig-zag”
route.

LOOK AT THE MAP FOR SHORTEST
ROUTE

The possible explanation for poor routing
of messages appears to the writer to be due
to the failure of amateur operators to deter-
mine the location of a station before they
give him traffic. Coming into the air with
his own transmitter at station 8DAG, in Jan-
uary of last year, the writer was given traf-
fic by numerous stations for relay without
a “QRA” and at a time when the writer’s
address had not yet appeared in any call book.
The station was ‘“somewhere in the eighth
district” which to them seemed to be suffi-
cient QRA. Innumerable times messages
have been offered by second and third dis
trict stations for relay BACK into THEIR
OWN DISTRICTS, they, apparently, “as-
suming” 8DAG to be on the eastern border
of the eighth district, when in reality it was
on the extreme western line. The prize
came one evening when a message originat-

*ing in Toronto, Canada, destined for Boston,

Mass., was offered the writer, then in Cin-
cinnati, Ohio! Trace it on the map!
[fassing on to the next subject in connec-

tion with amateur traffic handling methods,
suppose we consider the time element. Im-
mediately a message (the word being gen-
erally accepted as symbolic of quick com-
munication of intelligence) takes a length
of time equal to, or greater than, the time
consumed in transmitting such intelligence
through the usual postal routes, it defeats
its purpose. But when it requires, in an
overwhelming majority of cases, a period of
time far in excess of that consumed in for-
warding communication by the old “pony
express’ or stage-coach route——then it
becomes a laughable attempt at accomplish-
ment. And the politely shielded smile
which meets the boaster of “free public
messages via amateur radio” bears this out.
The time element MUST be reduced! Part
of the fault——perhaps the largest part
is due to the faulty routings which we have
already discussed.

HE author of this most in-

I teresting article is an old-

timer who, knowing the prob-
lems of amateur Radio, is well
qualified to suggest remedies for
the present conditions, and what
should be done for the good of
the art. He has owned and op-
erated amateur stations:

“MA” (Prior to 1912 law) Pat-
erson, N. J., 7HP, 7NG, 7FZ, 70E.
8DAG at various periods since 1909.
He has seen service in practically
all parts of the world as wireless
operator, afloat and ashore, and
has instructed in radio schools,
both military and commercial. He
had five years of radio opera-
tion, installation and maintenance
in the U. S. Navy, including a
year in Naval Overseas Transport
Service during the late war. He
served as Supervisor of Traffic at
a high power naval center station,
was operator of Alaskan high
power circuits, Chief Radio Engi-
neer in a prominent manutactur-
ing company and is now Assistant
U. 8. Radio Inspector for the
eighth radio district, with head-
quarters at Detroit, Mich. He
has held all grades of U. S. Radic
Licenses including extra first grade
commercial.

Another large share of the blame rests
on the shoulders of the various operators
through whose stations the message passes.
Irresponsibility is the proper name for it. It
is said that no enterprise will receive proper
attention nor render an adequate service that
does not bring financial gain. Amateur radio
must be the exception; in fact it should he
almost a RELIGION with the amateur sta-
tion owner and operator to uphold the game
by demonstrating the reliability of service
that can he exnected from amateur radio. If
an amateur does not care to assume the re-
sponsibility incident to moving message traf-
fic with despatch, which sometimes means
late hours through heavy interference and
bad atmospheric conditions, he has ABSO-
LUTELY NO RIGHT to accept traffic of-
fered him in good faith by some conscien-
tious station working to keep the game on
its proper level!

Doubtless ther writer will be severely
criticized for these bald statements, and
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records such as the fast transmission to
Hawaii from Connecticut with only one
relay in Minnesota, be quoted as in-
dicative of proper routing and fast com-
munication. But, such records are so 'ex-
ceptional, compared with the average
methods of communication by amateur radio,
that they become the subject of leading
articles 1 the radio journals, with photos
of the stations and owners! They are even
considered unusual enough to warrant
space in the daily press! Undoubtedly a
marvelous accomplishment, but to make
amateur radio accomplish a REAL pur-
pose, these records must become the com-
mon-place and poor routing and time be
the cxceptions. The writer does not neces-
sarily mean that long jumps and split-scc-
ond time as in the Hawaiian relay become
the rule, but merely that good., common,
horse-sense should result in a message
filed in Philadelphia in the evening, des-
tined for Chicago. reaching there by an
almost straight line, employing but two
or three relays, in a few hours from the
time of filing. This can be done hetween
average stations under prevailing conditions.

UNIMPORTANT MESSAGES CAUSE QRM

It is perhaps foolish to dwell on the
utter foolishness of the majority of mat-
ter transmitted as messages. However, as
we are well started on our subject, let us
at least generalize on this point. Not sa
long ago the air was badly “spaitered”
with, “Greetings by radio.” This became
such a common form of message that often
a station would call another, give him sucha
message and say, “Rest all same body, hr
nr 2 to sig: —"" etc., until he had
run off a string of ten or twelve. Utter
rot, and the stations in time came to real-
ize it and voluntarily hegan to refuse to
handle such messages when offered- In a
short time, they very mnaturally hecame
practically extinct.

During the last winter and spring season,
a new ‘nigger in the wood-pile” appeared
in the form of messages reading, “Thanks
for card. Will QSL,” or similar “Intelli-
gence.”  These appeared to an even greater
extent than the “Greetings by Radio” type
had formrely done, and, towards the close
of the season, efforts were well under way
to stamp out this newer menace by the
same system of refusal of those offered.
They are pretty well in the minority now,
but what next? Why not show some dis-

‘crimination in the acceptance of traffic that

is meaningless? This discrimination should
be directed towards the sender, for once
we have accepted a message for trans-
mission it is our moral ohligation to see it
on its proper way. The fault in cluttering
the air with useless messages lies i1 the
amateurs themselves, and in their organiza-
tions. There has heen, and still is—in
fact it is on the increase each menth—
a mad scramble for large message totals.
This i1s encouraged by radio publications
and a good natured rivalry instituted among
the better stations to see who can turn in
the greatest monthlv total of messages
handled. This is WRONG, positively anil
absolutely wrong! Tt is spoiling the gam:
and causing dissatisfaction between the
various factions second only to improper
routings and consumed time in transmis
sion! The object should be——not how
MANY messages can be handled far
we already know the physical limitations nf
amateur radio transmission but whar
(Continued on page 606)
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Silent Code Will Reduce Interference

By S. R. WINTERS

HE invasion of a heretofore unutil-

ized band of {requencies for the

transmission of radio telegraph signals

is contemplated by the Signal Corps

of the War Department in the
application of = the recently proposed
modification of the Morse telegraph al-
phabet. The resumption of | activities
of the Signal Corps Radio Research
Laboratory, located at the Bureau of Stand-
ards, with the transferral of Lieutenant
Colonel J. O. Mauborgne from Chicago to
Washington in charge, signifies the earnest-
ness with which this branch of the Federal
government is attempting to apply the new
telegraph code system.

“This plan proposes to enter the unused
infra-audio range, which would not only
add a most useful band of frequencies to
those now used, but would give a band below
the range of the human ear,” asserts Major
General George O. Squier, Chief Signal
Officer of the United States Army, who is
shown in the exclusive photograph, repro-
duced with this article, operating the
machine for transmitting the modified
Morse telegraph alphabet. For the reason
that this method of signalling is capable of
utilizing a band of frequencies not audible
to the human ears, it has been picturesquely
referred to as the “silent code.”

The Chief Signal Officer of the Army

recites a patent fact when he states that -

“the radio engineer has utilized and made
his own all of the audio-frequency range
and at least several octaves of the radio-
frequency range, and has devised apparatus
for the amplification and rectification of both
of these ranges, audio and radio.” If addi-
tional bands of frequencies are opened up
as avenues of travel for radio-telegraph sig-
nals, so to spcak, the existing interference
experienced in the reception of music and
speech by means of radio telephone receiv-
ing 'scts would be appreciably obviated.
“This method of eliminating interference is
the most effective,” avers Major General
Squier.

The kind of interference just referred to
is that due to the congestion of the atmos-
phere with the offerings of song and story
by the approximately 550 broadcasting sta-
tions operating on a limited band of wave-
lengths ranging from 200 to 600 meters.
Then, too, there is the major confusion,
which this proposed code system would obvi-
ate. namely, the signals transmitted from
arc and spark transmitters of the radio tele-
graph.stations. Aside from these forms of
artificial interference, man-made as it were,
there are the natural atmospheric disturb-
ances, in other words, “static.”

The sending of the telegraph alphabet by
varying the intensity of the three elemental
signals instead of the transmission dots,
dashes and spaces according to different

time intervals, would probably aid in the.

suppression of atmospheric disturbances.
Certainly, the new code system operating on
modulating frequencies of a very low order,
would encounter “static.” The latter, also,
is belicved to be impulses of a low frequency
—varying from 200 to 300 cycles a second.
The proponents of the modified Morse tele-
graph code express the belief that instru-
mentalities can be devised for distinguish-
ing hetween atmospheric disturbances and
the low modulating frequencies on which
the orderly signals are borne,

~ The ability to differentiate between at-
mospheric disturbances and the low modu-
lating frequencies employed by the new
Signal Corps alphabet is indicated by ex-
periments. It is observed that a modulating
frequency as low as 1Q cycles a second—a

Major General George O.
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Squier Seated Before His Machine Which is a Portion of a New System
for the Transmission of Signals at Very Low Frequencies,

Instead of a Make-and-Breald System the

Signal Intensity is Varied.

very high frequency for ocean cable prac-
tice—corresponds to 75 words a minute.
This exceeds that of any form of sound
reception. A modulating frequency of 60
cycles per second, the normal power fre-
quency, is equivalent to a rate of trans-
mission of 450 words a minute, allowing five
letters to the word. ’

1f, however, this rate of transmission is
incompatible with the traffic conditions, it is
only necessary in the sending of the Signal
Corps code to make the same perforations
in the transmitting tape correspond to a suit-
able even multiple of a semi-cycle in order
to slow up the speed to any desired value.
To illustrate, by making each of the signal-
ling units correspond to six complete cycles
of current instead of one semi-cycle, the
rate of transmitting this telegraph alphabet
is reduced to 37% words a minute, a speed
corresponding to commercial signalling.
Wave trains are used as the signalling ele-
ments in the Signal Corps system. The ratio
of the lowest frequencies employed in radio
telephony to the modulating frequencies con-
sidered in the modified Morse alphabet is
of the order of thousands.

‘The new system of signalling as such, by
means of which dots, dashes and spaces are
sent by varying their intensities, has already
been fully discussed in the pages of this
magazine, However, its application as con-
templated by the activities of the Radio
Research Laboratory of the Signal Corps, at
the Bureau of Standards, advances this
radical method of signalling beyond the
stage of mere theory. The use of the new
alphabet as a method of signalling in the
event of future wars, doubtless prompts the
Signal Corps to lend its present energies
toward practical application.

Its significance in times of peace, how-
ever, contemplates a conservation of the

" avenues of communication, familiarly known

as ether lanes. The radio telegraph and
radio telephone are both clamoring for
room, comparable to a “pack-and-jammer”
trolley car in which the occupants hang onto
straps with bull-dog tenacity. Figuratively,
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the crowded ether lanes are in this condi-
tion today. The prevailing confusion is even
cumulative! Now, according to the inven-
tion of C. Francis Jenkins of Washington,
D. C, the broadcasting of photographs
through space is not a remote accomplish-
ment. Still but another step, recently dem-
onstrated in his laboratory, motion pictures
may be eventually dispersed in a manner
not greatly dissim:lar to the present method
of broadcasting music and speech.

Little wonder is it then, that Major Gen-
eral George O. Squier in advocating the
application of the modified Morse alphabet
vigorously emphasizes the exigency in these
words, “The conservation of the ether lanes
is suddenly rising to international import-
ance. In addition, the daily growing uses of
radio for the solution of auxiliary problems
such as range finding, navigation, beacons,
etc.,, further serve to complicate the prob-
lem which will require and demand addi-
tional ether channels to 'serve the public of
the near future.”

STATE COLLEGE TO TEACH
RADIO BY CORRESPONDENCE

Correspondence courses in radio reception
and transmission are now being offered by
the engineering extension department of the
Pennsylvania Stat. College. According to
N. C. Miller, head of the department, this
new bit of extension service has been insti-
tuted in response to a large number of re-
quests that have been received.

The course is divided into two parts, each
with its own text and assignment pamphlets.
The first part establishes principles, and suf-
fices for the ordinary student. It takes up
common electrical phenomena, radio circuits,
the vacuum tube, amplification, sources of
power, transmission circuits, and applica-
tions of radio.

The second part is a continuation for those
desiring advanced instruction and goes more

(Continued on page 623)
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Above: The Super-Hetern- |
dyne Recciver Used at Sta-
tion WCAP at Washington,
D. C. Seven “N” Tubes Are
Employed in This Set, Three
of Which Are for Radio Frs-
%uency Amplification, One as
scillator, Two as Detectors
and One as an Audio Fra-
uency Amplifier. Note the
p Acrial Behind the Cab-
inet. ©Kadel & Herbert.

Above Right: Dr. C, P,
Steinmetz, Chief Consulting
Engineer of the General Elec-
tric Company, is an Enthu-
siastic Radin» Fan. He is
Here Seen Adjusting the
Smail Set Which He Uses
at His Summer Camp on the
Mohawk River, near Schenec-
tady. He Gets Most of the
Larger Stations with His Set,
But His Favorite Naturally
is WGY, the General Electric
Company Station at Schenec-
tady.

Radio News for November, 1923

Radio In the Professional Field

Mr. Golden, in the Laboratory of the E:;perimmters’ Information Service, N. York Ci i i
a Stunt in the Way of Multi-plex Reception. He is Receivin ot Stam, Gy, Doing Quite
Super-Heterodyne Receivers at the Same Time.

R Pg Five g)iséa‘;xt Stations on Five Separate
¥ ¢ . e roves the Seiectivi d
Possible with These Sets. Practically No Interference Was Noticeable Durit:gmt‘he %;e:iim‘ig?:. !

émateur Radio [n the QOrient

HE thought of the average amatesr has

been taken up with his own achieve-

ments, and to a large extent hz has
ignored the foreign radio bug; in point of
fact it can be said that he has hardly even
stopped to thimk that there might even be
such a thing. There is though, and some
of those in Europe have recently brought
themselves intc the limelight.

There are only a few others, perhaps, but
they're there. Who? The Oriental fan,
novice, amateur or bug, whichever namz you
think suits him best.

A recent trip to the Orient enabled me to
get the idea that they were there. Limited
time, though, rendered it practically im-
possible to séz any amateurs personally.

By ROY &. ANDERSON

In Kobe, Japan, the first thing that struck
my eye was a sign in English proclaiming
a branch of a Tokio radio store.

In Hong Kong I was fortunate enough
to talk with a radio man. While legisla-
tion there is far from being as lenient as
in America, it is better than in China or
Japan (remembering that Hong Kong is
an English colony). :

Rather than tell my uninteresting experi-
ences in rounding out little or no news I
will give some extracts from some of the
oriental papers, relating incidents which
happened while I was on the other side.

A Shanghai paper contained the follow-
g item: . :

“At a meeting of the Shanghai Amateur '

WWW americanradiohistorv.corm

Radio Society at the National Y. M. C. A,,
Tuesday, Professor C. H. Robertson, the
vice-president, said there were sezveral radio
organizations in Shanghat among foreiguners
and Chinese, and suggestions had been made
for a federation of all of them, in order to
put amateur radio effort .on an inclusive
focting.”

From this item one can readily see that
not only the foreigners—Americans, Eng-
lish, etc,—but the Chinese themselves are
interested in the game. The very fact that
organizations have already been formed
shows that it has been there, and even though -
legislation is unfavorable to the large major-
ity,. there are those who mean to stick

(Continued on page 620)
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Carl W.

TATION 9AAU employs two transmit-
S ters, No. 1 for voice only and No. 2 for
C.W. only.

Both transmitters receive their plate sup-
ply from a 1,000-volt Emerson generator,
employing as a filter system two 1% -henry
chokes and 1 mfd. condensers. This pro-
duces a pure D.C. note for transmit-
ter No. 2 and the modulation is as nearly
perfect as possible on transmitter No. 1.
Positively no generator hum is noticeable.
. Transmitter No. 1 uses two S50-watt
tubes in the Hartley circuit with the
Heising system of modulation. The
plate voltage in this case is cut down to
850 volts by means of a field regulator.
On 200 meters, this transmitter radiates
3.8 thermocouple amperes. '

Transmitter No. 2 uses three S50-watt
tubes in parallel using the famous 1DH
circuit, 1,000 volts on the plates, On 200
meters this set radiates from 5.0 to 5.5
thermocouple amperes,

The antenna is of the ordinary flat
top “L” type, with an 8” cage lead-in di-
rectly to the set. The masts are 55 high
and 55’ apart. The antenna is composed of
eight No. 14 wires on a 14’ spreader, the
actual- length being 50° and actual height
from earth 50',

A counterpoise somewhat different
from the conventional type is employed,
consisting of 24 No. 14 rubber covered
wires, 60° long, lying directly on the earth.

According to Hoyle, a counterpoise
should give best results when suspended
directly under the antenna and suspended
10" to 15’ above the earth. We tried this
type and got fairly good results, but in
an endeavor to eliminate the unsightly
appearance by having a lot of wires sus-
pended over the greater part of a small
back yard, we placed eight insulated
wires directly on the earth and were sur-
prised at the result. We increased the
number of wires until we reached 24 and
found that this not only did away with
the unsightly appearance of so many wires
but actually increased the efficiency of the
transmitters.

In addition to this we employ a tuned
ground composed of four 27 pipes driven 8§
into the earth.
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Klenk’s St_ation 9660

-

9

A Well Designed Station Which Has Been Heard In New Zealand, Canada and the Azores.
Separate Transmitters Are Used For C. W,

At this time the wires of the counter-
poise are completely covered by grass
and cannot be seen, doing away entirely
with the unsightliness and also permits
children to play in the yard without in-
terfering in any way with the wires.

Two receivers are nsed: a Grebe CR-8
and a home-made three<ircuit spider-
web receiver.

This equipment is housed in a small
8'x8’ shack in the rear of a 35x70°
back yard.

9AAU has been in existence for about
21, years a 1-K.W. spark being first
emploved and replaced later by a 20-watt
C.W. set.

The new transmitters were installed
in the early part of this year. Nothing
of any great importance was attempted
prior to this spring. Since March 15
9AAU has been quite active and since
the completion of the above described
counterpoise, about June 1, 9AAU has
been heard nightly and consistently,

and Phone.

9AAU was heard in May and June by
F. D. Bell of Waihamo, Otego, New Zea-
land and in the Azores in July by the
Rev. A. F. Drake of the First Presby-
terian Church of Orange, Texas. This
station has also been heard in Hawaii,
Alaska, every district in Canada, Canal
Zone, Panama, Cuba and in every State
in the U. S.

Every district including Canada
been worked during the summer. )

The best heard reports during the hot
weather, July and August were from
7SE, 7PZ, 6A0, 2PF, 1BRQ, 1BH]J,
1BOA, 2DAB, New Zealand and the
Azores, and many others.

The equipment, including receivers and
transmitters, except of course the Grebe
CR-8, were built by the operator who is
15 years old.

Cart W. Krenk, “AR” Op.
3148 Halliday Ave.
St. Louis Mo.

has

J. R. Watson’s Station 3JU

www americanradiohistory com

at the extreme left is a ten-watter, em-

ploying the Stanley reversed feed-back
ctircuit. The filter system consists of 14 jars
with ammonium phosphate solution 2-mfd
condenser, and a 5-mh. choke. Absorption
modulation is used for local phone work.
Radiation obtained is 1.7 hot-wire amperes -
on straight C.W. and 1.2 amperes on phone.

THE transmifter at 3JV, which is shown

This Well Laid Out Station Comprises a 10-Watt
Transmitter and Standard Regenerative Receiver
© With Amplifier

The aerial is a five-wire cage, 80" long
and 50’ high. It is fapped in the center and
a 6” cage leads directly to the instruments,
An eight-wire fan counterpoise is located
20’ below.

A three-circuit variometer receiver, with
two steps of audio fregeuncy amplification is
used. Amateurs in every district but the
sixth have been copied through the Magna-

VOX. :
J. R, Warspn.
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He Had No Success Whatever Crystallizing the Limbu
But it World Not Form Cryst
Foundations of the House

Slabs of Limburger Linoleum and Soup,

eminent scientists, for it is known that
the planet has an atmosphere capable
of supporting human life, although it
is believed—because the weight of a given
mass at Mar’s surface is only three-eights
of the weight of the same mass at the sur-
face of the earth—the men of Mars must be
very much larger than the men on our earth.
Certainly they would be far larger than Mr.
Tthuriel Duff, of 564 Sausage Street, Hobo-
ken, N. J., for he is what one might justly
call a mere shrimp. And yet, small as
Mr. Duff is, his is the honor—as he himself
admits—of having received the first message
by radio from Mars. :
There is no doubt in my mind that Mr.
Duff did receive such a message, and on a
crystal set, for the facts were given me by
an official of a state institution.
cial was a large muscular man and he wore
a uniform with a cap to match, and I
always believe anything @ man in a uniform
tells me. This official’s name is Casey—
Michael Francis Xavier Casey—but he is
called Mike for short. By his intimate
friends he is addressed as Bum-nose Mike,
but this is only because at one time he was
a prize-fighter and one of his opponents, as
Mr. Casey himself says, gave him a “biff on
the smeller.””. But that has nothing to do
with the amazing discovery of Mr. Daff
I found Mr. Casey, when I went to in-
terview Mr. Duff on behalf of the Upper
Flushing ' Scientific and ' Annual Clambake
Association, most agreeable. -His uniform
was of a greenish brown cotton stuff, and

O receive a message from Mars has
long been.the hope of many of our

This offi-.

By ELLIS PARKER BUTLER
Author of “*Pigs s Pigs™

on his cap and the flap of the collar of his
ooat was a number—number 47, in fact—
in what at first seemed to me gold num-
erals. I later decided they were not gold
but only brass, either highly polished or
gold-plated.

“Mr. Casey, sir,” I said, “I have come to
interview that distinguished radio scientist,
Professor Ithuriel Duff, on behalf of the
Upper Flushing Scientific and Annual
Clambake Association. While we have
read rather complete accounts of Professor
Duff’s discoveries, and several papers on
them have been written by our members,
aad read at our meetings, a dispute has
arisen among us, and I have been delegated
to interview Professor Duff and get the true
facts.

“It seems, Mr. Casey, sir,” 1 continued,
“hat some doubt has arisen whether Pro-
fessor Duff actually heard from Mars itself.
As you know, sir, the eccentricity of the
orbit of Mars is very much greater than that
of the orbit of the Earth, being 0.093 as
compared with 0.017, less the usual 2
per cent off for cash in ten days, and this
has led some doubting minds to hold that—
the refraction of the ether wave being in
inverse ratio to the normal vote for
Bryan on Tuesdays not falling on Sunday—
Professor Duff really received a message
from one of the moons of Mars, and mnot
from Mars itself.

“You are undoubtedly aware, Mr. Casey,

vsir,” I said, “that the two moons of Mars

were discovered by Professor Asaph Hall
in Wahington in 1877, conformably to the
‘prediction of Kepler, and realizing the fan-

WWW amerncanradiohistorvy com

als. It Formed Odors So Strong that the Roeof Flopped Up and Down and
alpitated, But it Would Not Crystallize. ]

Radio News for November, 192:

The Great Radio Message From Mars

er Cheese After It Had Been Boiled. It Would Not Form Itself Into Crystals. It Formed Ropes and

the

cies of Swift and Voltaire.” ~

“Is that the Swift that has the big slaught-
er house in Chicagy?” asked Mr. Casey. -

“No, Mr. Casey, sir,” I said.

“Then I don’t know him,” said Mr. Casey.

“Do you know Mr. Swift of Chicago?”
I asked politely.

“No,” said Mr. Casey, “I don’t know
him neither. I don’t know no Swifts, and I
don’t want to know no Swifts. I don’t
want to know nobody; I know too many
folk already.” i -
" “But you nc doubt do know, Mr. Casey,
sir,” I said, “that the inner of the two moons
of Mars, Phobos, revolves in less than eight
hours, so that to an observer on the planet
it rises in the west and sets in the east;
while the outer moon of Mars, Daimos, re-
volve in thirty hours, so that it appears
nearly statiora®y for a long time.”

“Have ye got a chew of tobacco in yer
pants?”’ asked Mr. Casey.

“No,” T said, “but you can easily see that
this fact indicztes that radio waves coming
from the mcon Daimos would be audible
for a longer time than those from Mars or
from the moon Phobos, because the moon
Daimos moves slowly, while Mars re-
volves—"

“T'd give me left ear for a chew of
tobacco, that I would!’ said Mr. Casey.

“P's'nally T like the soft kind. The dry kind

chews longer, but the soft kinds spits freer.
I was always a great ome for spittin’! I
says to me wife, many’s the time, “‘What fun
does a man get out of chewin’ if he don't
spit?” Now, when it comes t’ cigars—
(Continued on page 596.)
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rheostat on the positive side and a 201-A as
the audio-frequency tube with a 10-ohm
rheostat on the negative side will make as
sensitive a set as can well be used to ad-
vantage under average conditions. These
sets are noted for their quietness of opera-
tion, simplicity of construction and operation
and excellent selectivity, and will when at-
mospheric conditions permit, allow a some-
what greater range to be covered than can
be accomplished with the standard regen-
erative set. i

In building such a set.you should always
be ready to compare the results directly with
the standard regenerative set on the four
vital points of signal strength, selectivity,
distance and consistency and never consider
your work through until the ..cw set has
proven superior on all points.

The present day development of radio fre-
quency amplification at amateur wave-lengths
has not progressed far enough to be called
at all successful or desirable after the first
stage is passed. Besides the losses in the
stabilizers we must either use transformer
coupling between the stages or else tune
each stage separately, neither of which is
practical or desirable in a set for amateur
communication, although there is room for
much experimenting here, but the exper-
imenter is cautioned to be sure of his ground
before any big claims are made for more
than one stage of radio frequency ampli-
fication at amateur wave-lengths.

The reflex circuits belong to the broad-
cast listeners and even then should be con-
sidered only in comnection with portable sets
or where it would be impossible to use a
radio and audio frequency of the same
number of stages with separate tubes.

The same line of thought should be ap-
plied to the rest of the “new” circuits that
are making their appearance almost daily,
for as a rule their value is nil.

The recognized acme of perfection in the
matter of short-wave reception is the Super-
Heterodyne. Unfortunately this receiver is
too complicated and expensive and requires
too much skill to operate for the great ma-
jority of amateurs, and like all other sen-
sitive receivers its Jong distance ability de-
pends almost entirely upon atmospheric con-
ditions after the operator has learned to oper-
ate it, and the faintest static heard in a re-
generative receiver will be uncomfortably
loud in the Super-Heterodyne. However, for
special test purposes or for use when static
is nil, the Super-Heterodyne is recommended
to the advanced amateur.

The only circuit of merit for amateur
reception that has appeared in the last two
or three years is the Super-Regenerator,
yet for several reasons this most wonderful
contribution of Mr. Armstrong’s has not
met with general favor, especially in cities
where receiving sets are thick and power
line disturbances are to be contended with

gL :"' .58 a
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The First Amateur Had His Troubles, and DXQ;)zVﬁrk Was Almost Impossible on Account of Local

and the Super-Regenerative might be termed.
the set for the country or small village
where one is not hable to be disturbed by
local electrical power or to disturb his next
door neighbor’s receiving. In such a role
the Super-Regenerator will be a very valu-
able addition to a regenerative set and should
be considered first of all in preference to
any form of radio frequency or other forms
of communication.

Like all other extremely sensitive devices,
it can be used only to advantage when at-
mospheric disturbances are low. Unlike
radio frequency amplification, its efficiency
increases greatly as the wave-length is de-
creased, which makes it especially suited to
the reception of short wave-lengths. There
are several forms of super regenerative cir-
cuits, all of which will give a “Super” ef-
fect to a more or less extent, some of which
give very loud signals with lots of noises
while others give a weaker signal with much
less noisc and much greater distance. For
all practical amateur nceds the single tube
method, aided if desired by one stage of
audio frequency amplification, is by far the
best. Nothing better has yet been found to
take the place of the osciflators than the

“large honeycomb type of coil shunted hy

condensers, and for amateur purposes the
UV-201A tube working at a plate potential
of between 45 and 90 volts is very desirable
and should be used wherever possible.
The super-regenerator is especially suited
to and recommended for distant daylight re-

Some Amateurs Start Early, and Quickly Learn How to Tune a Set. This Young Chap Can Tune in
. a Bedtime Story All by Himself,
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ception of amateur C.W. or phone signals,
but it must not in any way be considered
as taking the place of a regenerative set,
but simply as a very valuable attachment
thereto, to he used only when conditions per-
mit or warrant,

No circuit will decrease static to any con-
sidergble extent, in the common meaning of
the word. Any circuit that actually de-
creases static also decreases signal strength,
and the amateur is e¢specially cautioned to
step shy of all circuits that claim to reduce
it. Tt is impossible to make a set cover the
same or greater distance than can be cov-

“ered by an ordinary regenerative set and

decrease static at the same time.

The problem of radio today is not to de-
crease static, but to secure a greater ratio
of signal strength to static, and some head-
way has been made in this respect on the
Jong-wave high power stations where abun-
dance of signal strength is available, but for
amateur purposes they may be considerad
nil.

Directional aerials will give a greater
ratio of signal strength to static provided
the source of static 1s not in the same di-
rection. The beverage wire is perhaps the
best of these, although unforiunately many
have not the room fo erect” them as this
wire must be at least 600" long hefore any
marked improvements will be noticed &t
200m.

The great majority of amateurs have to
resort to loops for their directional effect and
the reduction of static, and at amateur wave-
lengths most of the benefits of the loop are
often thrown away i an attempi to use
multi-stage radio amplification, when for
all practical purposecs better results could
be obtained with a simple regenerative set
or the regenerative tuned radio {requency
plus one good stage of audio frequency am-
plification. However, so far as static is con-
cerned the loop is of little advantage. True,
less static will be received on a loop than
on an aerial, but less signal strength too
will be received and the ratio of sigual
strength to static as applied to distant sig-
nals will be practically the same in most
localities, and actual benefits may be de-
rived only when the source of static is at or
near right angles to the direction from which
it is desired to receive. Unfortunately, in
most localities static generally seems to come
from all directions with practically equal
intensity and the amateur should not expect
much advantage in this respect by the use of
a loop. 1 )
(Continued on page 626)
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Radio Entertains Boy Scouts at Camp Glen Gray

By GILBERT BONNELL

I

Address System made the anncuncements at
the Willard-Johnson fight audible to 74,000
fight fans. The horns uniformly and dis-
tinctly carry the amplified voice or music

T I T T LTI T Y

A Typical

Station.

Scene At Camp Glen Gray, Where Many Boy
Scouts Spend Their Summer Vacations, Considerable Interest
Has Been Shown In Radio As May Be Surmised From This
Photo of Two Scouts Listening To Some Distant Broadcast
© Western Electric Co.

ADIO is the great boon far boys,
particularly those who are members
of the world’s largest boys' organi-

tion, the Boy Scouts. Beys are
ardent radio fans; they find rare
enjoyment and entertainment in the ether;
they sport with its waves, as do skilfull
swimmers in the sea.

A notable example of how radic plays
a leading part in the program of the camp
day is at Camp Glen Gray, the Montclair
Council Camp in Bergen County, New Jer-
sey. There in the Ramapo Hills where the
red man’s watchfires once gleamed is the
camptire of the first Boy Scout troop organ-
ized in the United States.

Around that campfire the Boy Scouts of

Montclair, Glen Ridge and Nutley, nightly

gather and listen to the veoices of mvisible
singers miles away across the mouatains.
As a matter of fact, the boys could as
easily hear the singing in any other part of
the camp, for radio programs are made
clearly and distinctly audible over all of Lake
Vreeland and the full length and breadth of
the camp situated on the lake shore. This
is accomplished by means of the Wastern
Electric No. 3 Public Address System which
P. M. Rainey and R. M. Hatfield of Mont-
clair brought to the camp where their sons
are sojourning,

This Western Electric No. 3 Public
Address System, while compact, is capable
of amplifying radio reception some several
thousands of times without distortion. It
is a vacuum tube amplifier similar to, but
smaller than the one which made President

 Harding’s inaugural speech audible tc the

largest assemblage that ever heard a speech
of the kind. It is mounted in a hardwood
cabinet containing an insulating panel upon
which are mounted four vacuum tubes and
the necessary transformers, resistences, con-
densers, switches, etc, for three stages of
amplification,

The public address system may be used

Quite Musical. By

Here Is “Dave” the Colored Cook At Camp Glen Gray, Who Is

1 the Use of a Western Electric No. 3 Public

Address System and a Loud Speaker, He Fills the Camp and Sur-

roundings With the Good O!d Negro Tempo of His “Coon Songs.”
© Western Electrie

to amplify radio received programs or, when
connected with the mcrophone, it may be
used to amplify local speeches and vocal

Hearing Radio Concerts
Through Your Teeth

HE OZOPHONE, a new instrument

invented by H. Gernsback, makes it

possible to make the ncar deaf and
those hard of hearing enjoy concerts
THROUGH THEIR TEETH. The instru-
ment has been demonstrated befcre scien-
tific bodies and institutions for the deaf in
New York City. Read about this latest
scientific marvel in the November issue of
SCIENCE -AND INVENTION.

Radio Articles in November

‘Science and Invention

An’ Efficient One-Tube Portable Radio Set,
By H. E. Hayden.

Radio for the Beginner—“One-Wire Ae-
rials.” By Armstrong Perry.

Short-Wave Broadcast Relaying.

Radio on French Trains.

The Cockaday Circuit—with Full Details.

The R. C, Detector and Two-Step Amplifier.

Crystal Detectors, By A. P. Peck.

All Wave Reinartz Circuit, By Kenneth
Harkness.

Look for the Gold Cover

and instrumental music. A group of horns is
mounted on the balcony of Mothercroft, the
recreation hall at Camp Glen Gray. These

_horns are exactly the same as those used

by

WWwW_americanradiohistorv.com

in the Yankee Stadium when a
over the area it is desired to cover

Public
at the

camp.

Camp Glen Gray was established in 1917
by “Uncle” Frank F. Gray who organized
what is the oldest Boy Scout C troop in this
county, Troop 4. The camp is located on the
shore of a lake in the Ramapo Hills about
four miles from Oakland, New Jersey,
This section of the country was deserted in
’4S by the settlers who went to California
in the gold rush. Today it is a veritable
forest primeval. The camp consists of a
spacious mess hall and kitchen, a large
recreation hall, the hospital, the director's
cahin, a store and long streets of tents. Each
boy has a tent all for himself. :

A wash house with running water, and a
latrire complete the camp.

The camp is governed by the boys. They
have their own mayor and ward leaders.
“Cc-operative discipline” is a feature of the
boys’ form of government. - —

They can take an all day hike on their
own land for the Montclair Council Camp’s
tract covers approximately 600 acres.

The Cannon Ball Road—so calied because
the Tories in yesteryears hauled cannon balls
over it from Pompton to West Point—
passes through the property. Today the ruts
worn by the wheels of the Tories” carts are
obliterated ; the old road is but a trail lead-
ing to the Lookout from which on awclear
night the lights of Manhattan Beach. can
be easily seen. .
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Station 2BGM, New York Cits
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Mect Him Behind It

of the Tabl~

You Know Mr. Inman in Front of the Key,
Hi! This May Look
Like Some Layout But You Should Sece
the 10-Tube Super-Heterodyne at the Other
End of the Room. His Pet Set, by the
Wazy, is the One on the Left-Hand Side
T'= F. B. on Short Waves.
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EW in the broadcast legion realize
Fthe unending  interest radio  holds

as a hobby; few have tasted the fruits
of accomplishiment that the amateur en-
joys in the construction of sensitive re-
ceiving sets and powerful transmitters,
making them give out their best, improv-
ing them, possibly at times, reconstruct-
ing them, and always tending them as
one would a child, fearful of slight dam-
ages, created by a love of the things that
are a product of their own brains. Self-
creations, if you please. The creative
genius of the amateur dominates his sta-
tion; it is his to rule. It serves him ad-
mirably., Secure in his room--he has at

Ether.
MIM!

his finger-tips
the key of the
transmitter, the

Here is the C.W. Transmitter of 2BGM That Jars the
The Bottle He Holds in His Hand is an Extra
He Uses the Radic Corp. “Intermediate Circuit”

and is Well Satisfied With It.

\

key to the incon-

ceivable space with-

out. A’ distant signal—

a press of a button, an

expert  “fist” tip-tapping this key and
the space is bridged. A hasty greet-
ing and a few messages destined for iar-
off points. a more than probable “gud mte
OM.” and the work that is to the amateur
a pleasure, is completed. Other greetings
and messages come later, from the North
where the radiators are hissing, from the
South where the fans are purring; the

East and West shake hands, and all the
brothers are happy. There 1s a thrill to
it all that can be felt only by those who
speak the word of the key.

Mr. W. P. Inman, the owner of an am-
ateur station of the East, situated at
420 West Eand Avenue, close to the heart
of New York City, has, since 1907 fol-
lowed radio as a hobby. From those
grand and glorious years of “free air’” he

(Continked on page 654)

Edward M. Glaser’s Station 2BRB
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diameter and 60’ long. The high

end, from which the lead-in is taken
is 60’ above the ground, and the low end
is 40’ high. The lead-in is a six-wire
cage, 5” in diameter. The  mast on the
roof is 45 high and is made from three
2x6’s and two 2x4's. Nine guys,
broken up every 15 support the mast.
The pole holding up the low end is g
40" pipe. :

The counterpoise consists of seven
wires, 350’ long and 10' to 20’ high di-
rectly under the antenna.

The ground consists of six boilers
buried 6' underground.

The receiver is a home-made Reinartz
tuner with a wave-length range of from
100 to 400 meters. The plate coil consists
of 35 turns of No. 24 D. C. C. wound on
a 4” cardboard tube. The antenna
secondary coil has 36 turns and is tuned

(Continued on page 633)

THE antenna is a six-wire cage 6’ in
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QST

On the Left is
a View of the
Complete
Transmitter.
From Left to
Right Are the
Synchronous
Rectifier, the
Transformers
and the Trans-
mitter. On the
Right is a
Top View of
the Oscillating
Circuit and
Tubes.

SR

ONSIDERAELE interest has been

taken in the trans-Pacific tests on
the east as well as the west coast.
The fact that the distances expected
to be covered on the Pacific coast
were much greater than any on the Atlantic
placed doubt in the minds of many amateurs
as to whether the tests would prove a suc-
cess. Not only did the Pacific test live up
to the highest expectations of the west coast
amateurs, but far exceeded the imagination
of the majority. Phenomenal distances were
covered with powers as low as 5 watts.
- We have all read the reports resulting
from this undertaking, but few are ac-
quainted -with the stations that bridged the
immense gap from the west coast-of the
United States to Australasia. Mr. Bitz’s
Station 6JD was heard there numerous
times. during the test. A description of his
transmitter follows:

The anteuna consists of two wooden
masts 80’ high and 50’ apart, these supports
ing a 9-wire cage aerial 48’ long. The wires
are spaced with hoops made of 314" copper
tube, these being 7' n diameter at the free
end, tapering down to 1’ at the lead-in end.
The lead-in proper cousists of a 4-wire cage
6” in diameter and &0’ long. The radial
counterpoise consists of 10 strips of copper
ribbon 34" wide and 50’ long and is situated

* directly under the antenna.

The transmitter consists of three pan-cake
coils, 16 turns each, with sliding contacts
controlled by knobs on the front of the panel.
There are three sockets mounted on the rear
of the panel to accommodate two 50-watt
tubes and one 5-watt tube. When the 5-watt
tube is used, the 50-watt tubes are raised up
so that the pin in the tube base rests on top

" of the socket, thereby cutting them out of
the circuit. The same method is used with
the 5-watt tube when the 50's are used. The
radiation of the 5-watter is two and one-half
TCA with 140 milliamps on the plate at 900
volts. A distance of 2,000 miles has been
covered with this arrangement. 6ZAC. and
9DKY were both worked and considerable
traffic handled. The radiation with the two
50-watters is seven TCA with 450 milliamps
at 1750 volts. The best work was with
2ACB, during the month of May, 1923,
through heavy QRM. The signals have been
reported from all parts of America, Hawaii,
New Zealand and Australia. During the
test with Australia, one 250-watt tube was

used, mounted temporarily over the S-watt

_tube socket. With this,»the radiation was

eleven TCA with 500 milliamps at 2,000
volts,

The plate supply for this equipment was
supplied by a Synchronous rectifier, the
motor being built by the owner.” This runs
3,600 R.P.M. at 60 cycles and gives a very
quick break with a 414" disc.

ST

The Cage Acrial of Station 6JD.

_Practically all reports from distant sta-
tions state that the signals from this equip-
ment are pure D.C. During the test with

5000 0hms

Australia, arrangements were made for the
stations to send their code letters and calls.
After about a week of that kind of signal-
ing, the operator at 6JD asked for a mes-
sage from the Radio Journal, and ‘without
pre-arrangement proceeded to send messages
to the listeners in Australia. The first one
started on Saturday morning, May 16th, as
follows : O I -

“Send calis of first ten stations heard, will
pay half tofls. Sig., Radio Journal.”

~On Tuesday, May 19th, the cablegram ar-
rived with calls of the first ten stations,
thqreby letting us know our signals were
being heard and copied. Two more mes-
sages were sent and copied by listeners dur-
ing the tests. These messages were also
copied by two listeners in New Zealand, one
station reporting the signals from 6JD read-
able 50’ from the loud speaker, using two
steps of radio, detector. and two of audio
amplification. Also many reports from eper-
ators m all parts of the United States and
Canada, who copied these messages complete.

Mr. V. M. Bitz, who has been the chief
operator of KH]J since they installed their
Class B station, is now associated with the
Radio Sales and Service, 820 West 7th
Street, Los Angeles, Cal. He will be in
charge of the public service bureau, which
will give all kinds of information on matiers
pertaining to radio to the public.
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loduloscope

By JOHN L. REINARTZ, 1QF

ORIGINATOR OF THE REINARTZ CIRCUIT

GOOD manv experimenters are al-
ways stumbling onto something that
b | the rest of us would like to trv also.
The reason why we don’t is that the
other f{cllow keeps his discovery to
himself. Tt is only through magazines such
as Rapio News and other worth while peri-
odicals that we become acquainted with cach
other. I wish the editor would sce just
how much good he could perform in bring-

Tube 17"long

3" dia. wouna with

//f jayer of ¥24 £5
magnret wire

RF choke

Frg 4
Reinartz for Test-

1,500,000
Cycle Current Was Developed for This Purpose.

This Circuit Was Used by Mr.
ing Antenna Insulators. A 5.000-Volt,

ing to life a fraternal order of experiments
—such as during the life of the little pocket
size Everyday Engincering with its work
shop in New York Cm where one could get
model work done. The spirit of that time
still stays with me and is quite a factor in
my experimental work. It is also the reason
for giving to the rest of you what know-
ledge I have been able to extract in that
fashion.

Answering “yes” to a question put to me
a few months ago relative 1o be willing to
test a bhunch of antenna insulators has led to
the hnding of a wayv to readily and cheaply
show visually, the form of modulation the
carrier wave happens to be suhjected to at
any amatenr transmitting station.

The series of happenings which termin-
ated into a full fledged moduloscope can be
briefly told, using circuit No. 1 as a high
frequency exciter for the testing of antenna
insulators at 1,500,000 cycles and 5,000 volts,
showed that it had a tendency to persist
in a corona dicharge at any and every place
near its high potcntlal and where there ex-
isted ever so small a point or a bend of less
than a 3” radius.

These defects in wiring had to be elim-
inated to assurc correctness of the insulator
loss readings and these very losses were the
reason for discovery of a very useful
device.

Several weeks after the conclusion of the
insulator tests, a desire to play with the high
frequency corona discharge led me to <1dd
to the turns of mductance in circuit No. 1
so that I might be able to obtain even
greater voltage. The result was that T was
able to draw a 2” spark from the high volt-
age end, which while not dangerous did
burn rather badly at the point of contact.

¥ el

1000 V.

o To tube

Frg. 1.8

The Effects Are Apparent in the Photo of No. 1
When No Rectifier or Fliter System is Used.

(.
)

fo Aerial

—

Wood de\f

£1g. 7

A Line Drawing of a Completed Moduloscope.

While engaged in the pastinie of watching
is pCI‘dmbUldUOllS at the end of a piece of
No. 26 wire a foot long, it hecame apparent
to me that the thing had a very definite
cycle of movement, in fact it described a
figure 8" pcmlstcntl), sometimes vertically
and sometimes horizontally and allowed a
very interesting evening to be spent in
watching it. ;\Il this was being done while
using 800 volts chemically rectified A.C.
current.

Having a desire to see the effect when
using plain A.C,, the rectifier was cut out
and the set started. If the first discharge
were termed pretty, then this dlS(hcll"C
would be doubly so—streamers 3” and 4”

Effects Produced by the Modu-
Note the Fre-

(Nos. 1 and 2.) 5 ]
loscope with Poor Rectification. 1
quent Current Interruptions.

long shot into space {rom the wires and the
figure “8” eifect became so pronounced that
it described a 6” size figure “8.” The most
remarkable part was the periodic omission
of the streamers or rather the dark and light
spots i the figue “8” which made it look
like an clectric sign where the lights appear
to he chasing each other. Decreasing the
voltage to the tube had the effect of slowing
down the chasing effect to the point where
the lights stood still, making it look like a
horizontal figure “8.” Reducing the volt~
age still farther made the lights chase each
other in the reverse direction.
Remembering the effect of static current
on the spinning wire induced me to try the
same stunt and some time was spent bending
the small wire so that it would balance and
be driven by the tiny amount of power avail-
able through a corona discharge. The result
was so interesting that it hecame very fas-
cinating. Proper adjustment of the supply
voltage made the light and dark spots stand
out so plainly that the next thought was
how nice a picture of it would look. There-
fore, I took pictures, a few dozen of them,
using A.C. both half cycle and rectified, then

www.americanradiohistorv.com

f1l tcred or rather what I had considered fil-
tered o by the humps in
the picture.

A new study then represented itself. Why
not use this device to tell at a glance how
hadly the carrier wave was effected by the
supply current? And to be able to do this

N
e

Moauloscope

002(glass)

Al
Berwood
CW Ina
L -—
=
R.F Choke
0005

Fig. 14

The Moduloscope Used in Conjunction with a
C.W. Transmitter Employing the Colpitts Oscil-
lator Circuit.

RF Choke

{4

|I|”I
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witheut costly laboratory equipment be-
came a possibility at once. Nearly 200 pic-
tures were taken, some good and some bad.
Fig. 1 is a bad one, hut a f{ew of the light
spots showing. This was due to too rapid
exposure. It must he remembered that the
spiner was running in synchronism with
the 60-cycle supply current in such a man-
ner and at such a speed that twice the num-
ber ot light spots showing in the circle mul-
tiplied by the number of revoiutions of the
spmuer in one second equalled 60 in the case
of rectified A.C. and by four times the spin-
ner speed in the case of A.C. current. There-
fore. if the speed of the spinner was six
revolutions per second and the circle showed
20 light spots, then the exposure had to be
one-sixth of a sccond to get them all in the
picture. -\ whole series of pictures were
then taken of the different (ilters made up
for the purpose. The results are as shown
in Nos. 1, 2, 3,4, 5, 6 and 7 and the filtered
circuits shown by Figs. 1B, 2B, 3B, 4B, 5B
and 6B.

Picture No. 1 shows plain A.C. fed to the
tube without rectification; it is my opinion
that this same plate supply is responsible for
tube troubles as the streamers in this pic-
ture could be made to be 3” Jong and would
puncture their glass.

Picture No. 2 shows A.C. chemically rec-
tified and proves that more energy is fed to
the antcnna.

Picture No. 3 has a 1-Mfd., 1000-volt
condenser placed across the supply from the
rectifier.

Picture No. 4 has had a 2-M{d., 1000-volt
condenser placed across the supply from the
rectifier.

(Continued on page 588)
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Hisgh Freauency Resistance

By D. R. CLEMONS

Radio Instructor, Dodge’s Radio Institute

HE present treatise is an attempt to
place before the reader informationand
data relating to high frequency resist-
ance of inductor coils used extensively
in the radio receiving circuits at this
time. This material, no doubt very imper-
fect, may be of some importance to studerts
especially since at this period one’s days are
so taken in mastering essentials of theory
that extensive rescarch in any subject is
rarely possible. Faraday remarked that an

to cause energy to be expended in the circuit,
which energy reappears as heat due to the
considerably greater atomic activity of the
metallic components.

Now, against a continuous flow of elec-
tricity, a certain opposition is present which
is expressed numerically in units called the
ohm. A wire is measured and found to
have, say, 3 ohms; a transitory of slowly
pulsating current changing intensity at, say,
ten times a second, now is started in the

experiment was never really clear to h:m wire. The coil's resistance remains prac-
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until repeated by himself. Principles cf
most subjects can be mastered by diligent
and systematic reading, but it seems that mo
subject becomes clearly fixed until a prac-
tical demonstration of theory has been given.

It has perhaps occurred to many that ex-
perimental descriptive proofs of theory to-
gether with results obtained would be af
assistance to many who have no means of
doing such work. Hence this attempt will
consist essentially of practical theorem per-
taining to subjects to be discussed, descrip-
tion of apparatus employed, methods of
meaurement, results and remarks which may
be of assistance to the reader in forming a1
opinion. Subject material may be found in
many radio text books, or readers may refer
to an excellent article by Prof. Morecroft
upon a similar examination contamned in the
August, 1922, Proceedings of Radio Institute.

RESISTANCE

Electrical currents within a metallic con-
ductor encounter resistance which may be
considered a reluctance of metallic atoms tx
give up, or when electrically balanced, to
receive additional electrical charges into
their structure. Having energy suspended
and moving at a rapid rate through a wire,
an electron may be best imagined as a par-
ticle which, in plunging through successivz
atomic orbits of the chain, leaves them com-
siderably disturbed, their increased vibra-
tional activity approaching thermo frequen-
cies at which the wire emits heat waves—all
due to a certain obstinacy of metals to pas:
easily the particles comprising the electrical
current. Two wooden hoops may be cov-
ered, one with tissue paper, another with a
head of coarse heavy paper. If a ball be
tossed into the tissue hoop it will break
through without disturbing the hoop greatly,
but the same ball tossed into the hoop having
a higher resistance will produce a violent
shock on striking the heavier diaphragm.
The first structure may be compared figura-
tivelv with atoms of silver which pass elec-
tricity without causing a great expenditure
of encrgv, and the latter hoop may give a
fair comparison of.iron to the passage of
curreuts. Hence the cffect of resistance ig

tically 3 ohms as before. Now if the cur-
rent is caused to alternate rapidly at, say.
one thousand cycles a second, the resistance
will be greater, and it will increase grad-
ually thereafter as the frequency increases
until at, say, one million cycles in a second,
the resistance may become 12 ohms, or may
have increased four times. This is due to a
redistribution of currents in the conductor’s
interior and to many other causes to be
described later.

IMPORTANCE OF LOW RESISTANCE

In electrical signaling apparatus it is nec-
essary to employ some recording instrument
such as a printer or head-phones employing
electromagnets which, energized by an elec-
tric current, reproduce the signal in some
way. It is very important that the greatest
possible recording impulse shall be produced
with a minimum of energizing current.
which, of course, requires less power to pro-
duce a given signal strength at the receiving
station. Electromagnets give their strength
in magnetic lines of force which are attached
to or removed from the magnetic circuit,

thus causing a variation of magnetic tension.
The dependent characteristics of an electro-
magnet being determined, its strength is then
dependent upon the current in it. Hence, in
a radio circuit, it is desirable to have the
greatest possible current in the oscillatory
system, which intensity will be dependent
upon the applied potential and the resistance
at that resonant frequency. With a given
potential the current increases as the resist-
ance becomes less. A primary inductance
coil may be included in the antenna circuit.
A potential at radio frequencies exists be-
tween the antenna and ground, and when
the system is adjusted 1o resonance, the cur-
rent in it is large or small according to the
resistance of the system. Of course, for a
large current, it is nccessary to design the
system for minimum resistance in order to
reduce the energy loss as heat in the circuit.

The useful product of an inductance coil
is cither its magnetic field or a potential dif-
ference across it, due to its self induction.
If we desire these, the greatest possible ratio
of energy must be periodically stored as
magnetic energy. If electrical energy leaks
away from, or is lost as heat in overcoming
resistance of the coil, #hen such lost energy
is not effective as magnetic energy. which.
of course, lowers its potential difference.
Each period will permit energy to be lost as
straight leakage or as heat in the copper
which impairs the efficiency of the arrange-
ment. Although resistance does not alter a
circuit's resonant frequency, it does cause a
loss of energy continually and reduction of
final signal strength. The ratio of resist-
ance to inductance is very important in the
study of transient currents.

ENERGY LOSSES

In an inductance coil magnetic energy fis
all important. It is the useful component,
and its intensity represents a final signal in-
tensity. Electrical energy expended in any
way as leakage about the coil, or in over-
coming copper resistance, is wasted and rep-
resents a total loss. The power factor of
a coil concerns these losses. A coil having
a good power factor would have a very low
energy loss due to resistance and a high
magnetic reserve, while a coil of poor power
factor is a coil in which a great loss of
energy occurs due to resistance as compared
with its magnetic reserve. Hence, any oper-
ation which reduces the resistance oi a coil
improves the power factor. Swuch improve-
ment can be made by carefully designing its
geometry, use of specially stranded cables,
and improvement of insulation
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Exposed Res.

Thoroughly
Coil Length Diameter Turns Gauge Kilocycles Dry Varnish Final Res. Variation
15 3.40 cm. 13.2 cem. 42 1,000 27.7 Shellac 23.65 —14.5%
16 S.o41 em. 13.2 cm. 42 1,000 2727 Redmanol 25.21 — 8.6%
17 340 cm. 13.2 em. 42 1,000 27.40 Radio_Cement| ___ 25.10 — 847
18 3.40 em. 13.2 em. 42 1,000 27.66 Paraffin 24.68 —10.85%
19 3 cni. 10.6 em. 37 1.000 9.22 Redmanol 8.75 — 35 %
11 3 cm. 8.2 cm. 117 500 68 Shellac 63.5 — 6.7% 3 layer banked
7 2.4 cm. 12.6 cm. 57 500 28.1 Shellac 24.3 —13.5% 2 layer banked
8 3 cm. 12.6 cm. 36 500 4.5 Radio Cement 4.26 — 5.2%
9 6.5 cm. 10.6 cm. 176 200 28.4 Shellac 26.9 — 5.3%

Cross-Section

10 1.8 ocm. 5.2-8.4 cm. 141 200 67.4 Redmanol 58.45 —13.3% Rectangular
14 6.55 cm. 13.2 cm. 103 200 10.74 Shellac 10.14 — 5.6%

ILLUSTRATION OF RESISTANCE
VARIATION

Having now some idea of cnergy dissipa-
tion due to resistance, let us examine an
inductance coil of small dimensions to deter-
mine exactly its variation with frequency.
A pastchoard tube was first treated with an
insulating varnish and wound with 37 turns
of No. 23 D.C.C. copper magnet wire.
Length of winding, 3 cm.; diameter, 10.6
cm.; resistance to direct current, 0.73 ohm.
This coil was introduced to a measuring
circuit and measured for frequencies up to
two million cycles. The curve of resistance
in Fig. 1 shows a gradual increase of re-
sistance from (.73 ohm, its resistance to
direct currents; becoming 2.9 ohms at half
million cycles (600 meters) ; finally becom-
ing 9.2 ohms at one million cycles (300
meters) per second. This is characteristic
of the imcrease in most inductance coils used
in radio receivers. The rcader is reminded
that this is not an increase of the coil’s im-
pedance, but is an increase of its resistance
alone which is really an increased rate at
which energy is dissipated in it, which rate
evidently increases greatly with the fre-
quency as shown. Therc are scveral lines
of thought which may explain such an in-
crease.

Consider Ifig. 2 in which A is a cross
scction of copper wire carrying a  uni-
formly distributed continuous current; B
represents a wire in which a high frequency
alternating current is moving necar the sur-
face. Since high frequency alternating cur-
rents move necar the surface of a conductor,
it is evident that a greater current density in
that region increases the rate at which
energy is dissipated in that section, and that
in this condition the center or core may be
the same as removed from the wire so far
as its usefulness is concerned. This effect
was first brought to the attention of electri-
cians by Prof. Hughes; and other investi-
gators at that early date found that a tube.
in which there was no such dead copper, had
equal or better conductance as compared
with a solid wire of identical diameter,
showing that the useful area of a conductor’s
cross section was, for alternating currents,
very near the surface.

An explanation may lead to several lines
of thought. Prof. Clerk Maxwell virtu-
ally predicted this cffect fifty years ago
when he developed and showed that a
counter clectromotive force due to self in-
duction has greatest intensity at the center
of the wire's cross section.  From  this
we conclude that a potential difference
exists between the center and outer surface
which may be of considerahle magnitude in
coarse wires; hence the outer surface or
region presents [ess opposition to transitory
currents, and they are accordingly forced to
travel along the surface, only beginning to
penetrate deeper as further increment of
current is delayed—the period of maximum
current—hut they are immediately recalled.
since in alternating currents an increase is
followed bv a decrease or withdrawal of
current. Hence rapidly changing currents
penetrate only a little distance into a solid
conductor, and it should be noted that in-
creasing the actual conducting surface would

tend to reduce the rate of energy dissipation
in a given length of wire, which greater
surface, of course, decreases the resistance
of the system.

It is also evident that merely strand-
ing the wire to provide greater surface
would not improve it since the strands

in contact would be equivalent to a solid.
Strands insulated as a parallel bundle, or
insulated strands simply twisted, would not
reduce resistance materially unless the meth-
od of stranding is such that each wire
passes from center to outside at intervals
along its length, to have alternate position in
the cross section of the cable, in which case
the currents are confined to the surfaces of
cach wire, because the counter voltage being
at the center in greater intensity affects each
strand equally. Such cable is now a stand-
ard commercial sold as Litz, being composed
of various numbers and gauges of fine insu-
lated wires stranded in such a manner as
suggested above. Maxwell, Lord Rayleigh

S

““A’ Represents the Distribution

of a Direct Current in a Solid

Wire. “B” Illustrates the ‘‘skin

Effect” of a High Frequency Al-

ternating Current in a Solid
Wire.
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and Prof. Hughes clearly demonstrated its
usefulness forty years ago. Such stranded
wires, while ideal for inductances, is costly,
and in many cases is prohibitive on that
account. However, solid copper serves
quite well providing it is sufficiently large,
and may in some instances show cqually low
resistances at certain frequencies to coils of
similar geometry using a stranded cable.

RESISTANCE VARIATION WITH
HYGROMETRIC CONDITION

While experimenting with inductance coils,
their resistance was found to vary as much
as 40 per cent within a period of twenty-
four hours. Prof. Morecroft, in the article
previously referred to, also mentions similar
variations. For instance, a coil showed a
resistance of 28.24 ohms at 200 kilocycles at
one time, and was found to have 38.14 ohms
after having remained in the same position
for twelve hours.  Such variations seemed at
first due to stray cffects hetween measuring
and test circuit, but on rearranging circuits
to reduce to a minimum such effects of stray
induction on the test circuit, the coil was
found to show the same variation from time
to time as before. On examining other
coils, cotton was found noticeably variable;
silk changed very little under similar treat-
ment; enameled insulation showed little ef-
fect in comparison. Tt seemed that such
variation could be due to leakage only, and
such leakage could be the result of different
moisture conditions upon the coil itself,
hence the investigation led to a study of the

hygrometric effect upon the resistance of
inductors ; investigation of insulation and the

possibilities of improving the coil power
factor by the exclusion of moisture. The

reduction of resistance by sclection of
stranded cable could be offsct by neglecting
the effect of moisture.

HYGROMETRY

Hygrometry is a study of moisture con-
ditions in the atmosphere. Now, if a dish of
cther, alcohol, or water is placed in a room,
we know that after a time all the liquid will
have evaporated. The liquid molecules at
the surface hecome accelerated and spring
away from the surface into the atmosphere
above it where they encounter some opposi-
tion due to collision with molecules of air,
retarding considerably the rate or rapidity of
evaporation. 1f the liquid were placed in a
vacuum it passes into vapor instantly, but
due to collision in free atmosphere, the rate
of evaporation is reduced.

Heating also tends to iucrease cvapor-
ation by accelerating molecular activity;
also if the air over the dish were
remcved by a fan, the cvaporation would
be rapid since the hlanketing vaporous
cloud is continually being removed. Now,
if the dish were placed within an air-tight
chamber, evaporation would take place for a
certain time, after which no more molecules
could combine with the air in it, in which
state the air in the chamber is saturated. If,
however, the chamber is heated by some
means, there will again be evaporation until
molecules of water are returned to the sur-
face as rapidly as given off by the lquid,
showing that the increased temperature
allows more water to be suspended for sat-
uration. If the chamber is now suddenly
cooled, water vapor must be immediately
dropped since air at fower temperatures can-
not hold so great a quantity of water for
saturation, and' water vapor immediately
forms upon the walls, which shows that at
any temperature there can be a certain quan-
Hty of water vapor in a given wolume of
space.

This means that at one temperature
a certain quantity of water vapor can exist
for cach cubic foot of air, and that, if the
temperature is increased. more vapor can
exist; but if the temperature were suddenly
to decrease, the condition is such that a
much smaller quantity of vapor can exist.
so the excess is dropped in some way as fog,
rain, snow or dew in nature. Although an
atmosphere may permit a certain vapor ten-
sionl or quantity of water, we find in nature
that the maximum is seldom obtained since
local conditions over the earth may prevent
the air ahove it from receiving sufficient
vapor to saturate the atmosphere, as is gen-
erally the case over desert areas. Hence the
quantity of water present to the quantity of
water vapor possible at a given temperature
is a ratio conveniently expressed as relative
humidity where 100 represents saturation.

(Continued on page 644)

Sample | Time Exposed] Resistance |2nd Exposure|2nd Resistance| Final Resist. after Varnished |
Silk 6 hours 49° F.[2300 megohms|6 hours 71° F.|1605 megohms 2410 megohms

Cotton |6 hours 49° F.[207.7 megohms|6 hours 71° F.| 104.89 meg. 3484 megohms

Canvas 16 hours 49° F.| 44.967 meg. 6 hours 71° F.I 25.61 meg. 1154.5 megohms

A Chart Giving the Resistance of Three Materials at Different Time Intervals and Temperatures.
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Design Of An Audibility Meter

HE American Institute of Radio En-

gineers has defined audibility as “A

measure of the ratio of the telephone

current producing a signal in a tele-

phone receiver to that producing a
barely audible signal. A barely audible
signal is one which permits the differentia-
tion of the dot and dash elements of the
letters.” This is a concise summary of the
test of the audibility of a signal. a test which
is not particularly difficult to make, even with
home-made equipment. This article will
take up the main points involved, and a
description of an audibility meter that is
not difficult to construct.

The main fault with some of the audi-
bility meters available on the market :s
that an accurately measured receiver is not
supplied with the instrument, and the cali-
bration of the meter for quantative work is
useless without it.
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Fig. 2

Diagram of Connections of the Complete audibility
Meter.

Fig. 1 shows two different methods by
which these instruments may be con-
nected. Type A is probably the commonest
method, although for many purposes type B
is to be recommended for general use, for
the following reason: The load that tke
meter as a whole places on the circuit i3
more nearly a constant dquantity, which
always can be selected to match the other
constants of the circuit.

For instance, when measuring a fairly
strong signal with the meter in the plate
circuit of a vacuum tube, the meter may
require only a few ohms to balance ou:
the signal, and as a result the value of the
audibility factor so obtained is not reliable,
since the efficiency of the tube has dropped
considerably with the low plate resistance.
However, with the Type B circuit, the load
would be practically constant at all settings.
In the meter to be described a special com-
pensating device is used to equalize the
load on the tube, no matter what the setting
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Fig. 5
Top View of the Audibility Meter.

of the meter is. Some of the factors that
affect the audibility factor, that have been
neglected in the simplified formula for the
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Fig. 4
“A" and “B” Show ths Me*hods by Which the

Instrument Can Be Connected to the Output Ter-
minals of the Receiver.

audibility factor (see next paragraph) will
cause a slight error. in case the signal audi-
bility is only a little over unit audibility,
however, when Type B circuit is used. This
has been pointed out by Zenneck in Proc.
1. R. E. for August, 1916.
The formula on which most audibility
meters are based is:
S+ T
Audibility = —

where S and T stand for the effective
impedances of the shunt and the telephone
receiver respectively. It must be remembered
that audibility measurements are but rela-
tive values, which may differ with different
observers under the same conditions, and
are affected by external interference and
static and with local distractions that may
be encountered. The exact formula (or
rather a more nearly exact formula) is

V(S + Rt + (wLt)*
A=
S

The experimental error, the personal equa-
tion of the observer, the change of ‘Ehe
resistances due to temperature, and varia-

Fig. 7
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N “WorTH " patent récéivers
20,000 X' @ 8~
N R = 30200 w
S L= 49k
10,000 Dl Res. 7057w

100 200 oo 400 00 600 73T T S

A Curve Tllustrating the Increase in Impedance
of a Pair of Headphones as the Current Frequency
is Raised.

tions in the telephone receiver are SO much
greater that the use of the more exact
formula is not warranted.

The first requisite for an audibility meter
is a good headset that is sensitive, and
preferably without adjustable diaphragms.
Since the impedance of receivers changes
with frequency it is essential that the im-
pedance be measured at several frequencies,
say at 100, 250, 500, 800, and 1,000 cycles.
Fig. 7 shows a representative curve which
was plotted from data taken on a pair of
telephone receivers. (Note: These receivers
were purchased in 1915 and were called the
North patent receivers, but seem identical
with the original Baldwin types. Recent
impedance checks indicate that the 1im-
pedance of this pair has not varied to any
great extent over a number of years).

Figs. 2, 3, 4, 5 and 6 give details of the
audibility meter designed by the author.

www.americanradiohistorv.com

By RALPH R. BATCHER, E.E.

The main resistance is controlled hy a 34-
point switch, and has a total resistance of
approximately 36,000 ohms. Another vari-
able resistance unit having a total resis-
tance of 18,000 ohms is controlled by the
same knob. This latter unit is added for the
purpose of keeping the load on the vacuum
tube constant. The resistance is distributed
over only eight of the 34 points, since on
other settings the error is negligible; a
second switch arm travels over a five point
switch. This switch cuts enough resis-
tance in series with the telephone receiver
to bring up the receiver impedance at five
representative frequency to 36,000 ohms,
which was the value used in computing the
values for the other switch.

Actual constructional details will be left
to the reader. If desired, the two concen-
tric switch arcs may each have 34 points.
The method shown utilizes a curved com-
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VeI 2 3 4 § 6 7 & 9 w0 N7

60 7§
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Fig. 3 Shows the Connections to the Main Switch,

Fig. 4 to the Inner Switch

iy

B bard

mutator bar to simulate all but cight of
the contacts on the inner arc. The inner
semicircular bar is used as a brush feeder,
or if desired a double switch arm can be
used instead of this feeder. Fig. 2 shows
the circuit used; Fig. 5 shows how the
switches are arranged; Fig. 6 gives details
of the main switch lever, showing an
auxiliary contact (which is insulated from
the main arm) that bridges the inner arc
and the brush feeder.

Fig. 3 shows the values for the suc-
cessive resistance units and the taps to
which they should be connected. It should
be noted that 12,000-ohm resistance units
have been available on the market since the
Armstrong “Super” circuits, so that the
largest units can be purchased. The other
units may be wound with No. 36 or No. 38
resistance wire. All units over 100 ohms
should be wound non-inductively, that is,
by cutting off the length of wire that will
give the desired resistance, looping it at
the center and winding from this point.

(Continued on page 639)
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Showing Details of the Main Switch Arm
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Loop Antennhae for Transmission

mission purposes in  many Instances,

especially when it is impossible to erect
an outdoor aerial, or where the directive
properties of the loop merit its use.  As
when used for reception, the loop is a very
inefficient device, and only under the best of
conditions will the effectiveness of the loog
approach other types of antennae.

In gencral, the effectiveness of the loop
antenna will depend upon its design and con-
struction, but minor factors, such as its loca-
tion with respect to imperfect dielectrics
its fields, the wave-length at which it 1s oper-
ated, and, indirectly, the antenna and receiv-
ing equipment used at the receiving station.
must be considered if maximum results are
to be obtained in loop transmission. Thesc
factors will be discussed in subsequent para-
graphs.

A very practical loop
use 1s illustrated in Fig.
loop consists of two to
copper tubing wound on a frame from 3’ to
6’ squarc. lf copper tubing of the size re-
quired cannot be procured, copper strip of
1" or 2" wide may be used. The spacing
between turns should be at least 37, and the
strips of material which space the conductors
should be hard rubber or hakelite.

In constructing the frame, usce hard wood.
glueing the picces together in preference to
using nails or screws. It is absolutely neces-
sary, if the full efficiency of the loop is to

I OOP antennae are practical for trans-

antenna for indoor
1, Detail \. The
four turns of 34"

-

ZA4

m 70 Zf'm smtter

W T “
8 Fig. 2

‘two Types of Outdoor Loop Antennae Which

Should Prove Quite Efficient. That of “A” is an

Inverted ““L” Antenna Grounded at One End

Through an Inductance and at the Other End

Through a Variable Capacity. That of “B” is of
the Type Used Primarily on SBubmarines.

N

Anhtenna

HE majority of telegraphing amateurs

I of the present day are using some form
of counterpoise in connection with
rather an claborate antenna system. Little
or no attention is paid, however, to the
proper lightning protection of ‘their radiat-
ing system. - When this does receive con-
sideration, it is usually the antenna only,
which is protected. A counterpoise, while
generally  swung  comparatively low, s
nevertheless an insulated metallic body of
considerable surface, and when placed, for
example, in an open yard, or orchard, offers
the easiest path to carth—through the set
for any atmospheric discharges. It should,
therefore, receive serious consideration in

By ALLAN R. KENWORTHY

he realized, that the metal in the field of the
loop be kept at a minimum. If desired, the
loop may be arranged so that it can be swung
in different directions, or it may Dbe sus-
pended from the ceiling of the operating
room from insulators or mounted in a ver-
tical plane on the operating table. While it
is not absolutely necessary that the loop point
in the direction in which it is desired tc
transmit unless the distance to be covered is
very great, it is desirable to have the loop
point approximately toward the receiving
station. Under ordinary conditions there
will be more or less radiation from all sides
of the loop, the radiation at a point 90 de-
greces away from the direction of maximum
radiation being less than one-tenth the maxi-
mum radiation. It should be observed that
in many instances large metal bodies in the
vicinity of the loop will greatly distort the
directivity of the antenna.

The loop described, used in connection
with a 10-watt transmitter, should have a
range of from 25 to 100 miles, depending
upon the size of the loop and the conditions
under which it is operated. With a loop of
the size described greater powers than 100
watts should not be used and very little in-
crease in range will be observed in usmg
greater powers.

It comparatively great distances are to be
covercd with a loop antenna, and the cir-
cumstances will permit, an outdoor loop
should be erected. Fig. 2 illustrates two
suggested designs for such a structure. Th
loop shown in Detail A can easily be madc
by bringing leads from each end of an ordi-
nary inverted “L” type antenna and placing
a coupling inductance and tuning condenser
as indicatea in the sketch, with the coupling
inductance in the end of the antenna from
which the greatest radiation is desired.

The sketch of Fig. 2, Detail B, shows a
modification of the Lowell-Willoughby loo;
designed for use on submarines. This type,
too, can be made from the “remains” of an
mverted “L” or “T” tvpe antenna, and thc
claims are made that usually better results
will be obtained with the loop than with the
original antenna. With this t_pe of antenna
the coupling inductance and tuning con-
denser can he located as shown. The tuning
condensers used with a loop antenna of any
type should have very low losses and be
capable of withstanding very high voltages.

Practically any circuit or transmitter can
be used with loop antennae; in manv cases
it is necessary only to make connections tc
the loop from the antenna and ground con-
nections of the transmitter. Two circuits

! o

‘ I Transmitier

o
Transmitter

A General Idea as to the Constructional Details

of an Indoor Loop Antenna is Given in "A.”

Either Copper Tubing or Stripping Should b

Used so as to Keep the High Frequency Resist-

ance Low. “B” Shows Two Methods of Coupling
the Loon to the Transmitter.

recommended for use with loops are shown
in Fig. 1, Detail B. As a rule, the direct
connected loops will give better results thar
transformer connected, but the latter give a
more flexible arrangement and are sometimes
nccessary if the directional properties of the
loop are to be fully realized.

In locating a loop antenna, if it is a small
indoor structure it should be kept as far
away from walls and masses of metal as
possible; if the antenna is an outdoor struc-
ture, keep it away from trees. buildings, etc.
Imperfect dielectrics in the field of the an-
tenna tend to lower its efficiency by absorb-
ing a certain amount of the radiated energy.
this effect becoming more pronounced at
short wave-lengths.

Counterroise Safety Switch

By HOWARD S. PYLE

the safety scheme. A method is illustrated
in  the accompanying diagram for ac-
complishing complete grounding of both
antenna and counterpoise through the me-
dium of a single switch.

An ordinary 100-ampere lightning switch
of approved type is procured, and the blade
bearing and one jaw transposed, thus plac-
mng the bearing at one end of the base,
with a jaw in the middle and one at (he
opposite end. The two extrcmes of the
switch connect respectively to the antenna
and counterpoise leads, with the center
Jaw grounded. With the switch in the open
position, the radiating system functions for
transmitting, and when closed, ahsolute
protection is afforded.

www americanradiohistorv com
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Vacuum Tubes for Amateurs

By JESSE MARSTEN

ELECTRON EMISSION, ITS CONTROL, AND LIFE OF TUBES.

VERY vaccum tube which contains
a heated filament operates on the
same basic principles, namely the
emission of electrons from the heated
filament and the control of this elec-
tron emission by various means. The practi-
cal features of vacuum tube operation and
performance are functions, in one way or
another, of electron emission. It is, there-
fore, desirable in the first place to obtain an
understanding of the conditions determin-

ing this emission.
-
>
| .
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Flow of Electrons Under Attraction by Positively
Charged Plate “P.”

BASIC PRINCIPLE

The whole subject of electron emission is
intimately bound
electrons and the constitution of matter.
Details of these theories are outside the
scope of this discussion. A brief statement
regarding electrons and their emission from
solid bodies is essential, however, to a com-
plete understanding. It is assumed that the
atoms of any element are composed of a nn-
cleus, called a protton, having a positive clec-
tric charge, and a number of negative electric
charges, called electrons. These electrons
revolve about the positive nucleus very much
in the mamner in which the planets revolve
about the sun. The atom is, therefore, re-
garded as a miniature solar system. The ex-
act number of electrons in any atom amd
the manner in which they are actually dis-
poscd about the positive nucleus varies with
each element. Thus the hydrogen atom is
supposed to have a positive nucleus anid
one clectron revolving about it. . Other ele-
ments have more electrons disposed about
the positive nucleus in definite ways. The
number of electrons an atom: possesses anl
the particular manner in which they are dis-
posed about the nucleus determines the atomn

- and its properties.

The atoms and molecules of any sulx
stance, solid, liquid or gascous, are consid-
ered to be in constant rapid motion. Thus
the pressure of any gas is explained by the
Kinetic Theory of Gases to be due to the
impact of the gas molecules against the walls
of the containing vessel as they move about.
The temperature of anv body is a function
of this motion of atoms, the greater the
velocity the higher the temperature. Thus
by heating any substance we increase the
velocity of motion of its atoms and mole-
cules. At ordinary temperatures the velocity
of motion of the atoms is not great enough
to enable them to fly away from the body
However, if their velocity is increasec,
sufficiently this happens. Thus the evapora-
tion of any liquid is due to increasing its
temperature by heating, which is equivalent
to increasing the velocity of motion of the
atoms of the liquid. When the velocity
increases sufficiently the atoms leave the
liquid as vapor. In this way evaporation
takes place. Some atoms move faster than
others. These leave the liquid first. In the

up with the theory of.

same way we may explain the conversion of
a solid into gaseous form, called “sublisna-
tion.”

Just as atoms and molecules are in con-
stant motion in a body, so are the electrons
in constant motion in every atom of a sub-
stance. The wvelocity of the electrons is
also dependent upon the temperature, in-
creasing with it. At ordinary temperatures
the electron velocity is not great enough to
enable them to leave the atom. As the tem-
perature is increased the electron velocity
increases and if this is great enough the
electrons do leave the atom. That this is
so may be experimentally proved by the
fact that an uncharged body in the vicinity
of a heated filament such as tungsten becomes
negatively charged. This negative charge
is due to electrons leaving the filament and
lodging on the neighboring body and im-
parting their negative charge to it. We
thus see that by sufficiently heating a body
we may have it emit electrons which carry
a negative charge of electricity. Since elec-
tricity in motion constitutes an electric cur-
rent by controlling the motion and path of
these emitted electrons we may obtain an
clectric current which, by proper direction,
may be put to use. It is this emission of
electrons from hot bodies and its control,
which is at the basis of all tube action.

ELECTRON CURRENT

Although any body if sufficiently heated
will give off electrons, in the case of vacuum
tubes the source of electrons is a heated
filament of wire, either tungsten or a plati-

- num wire coated with oxides of barium

and strontium; the reasons for their use
are given below. The filament is heated
electrically and when

which attracts negative electrons to it.
However, soon a condition of equilib-
rium is reached where the amount of elec-
trons expelled per second is just equal to
the amount returning to the filament per
second. If, however, we place a positively
charged plate in the vicinity of the hot fila-
ment it will attract the negative electrons,
leaving the filament. Its force of attraction
will depend upon the voltage to which it is
charged and its distance from the filament.
If it is made high enough its electrons will
flow to the plate and register on an am-
meter. This is, therefore, an electric cur-
rent, or electron current, and it is this cur-
rent we have to deal with.

CONDITION FOR TRUE ELECTRON
CURRENT

When the current is due solely to the
travel of electrons emitted from the hot
filament we have a true electron current.
If any gas is present, this will not happen,
for the motion of the emitted electrons re-
sults in their colliding with gas atoms. This
collision results in ionization, that is, the gas
atoms separate into negative electrons and
positive ions which are also subject to the
force of the plate voltage. Hence, these
electrons and ions add to the current. The
condition for true electron currents, there-
fore, is a perfect vacuum where the motion
of the expelled electrons can interfere with
no other bodies. Air must naturally not be
present, else the heated filament will oxidize
and burn.

SATURATION CURRENT

If the positive voltage on the plate, Fig.
1, is increased, its force of attraction on the
emitted electrons will also increase and it

it reaches a suffici~ 277

ently high tempera-
< > /9

ture, gives off elec-
trons. In the case
of tungsten, heating
to incandescent white
heat is necessary, a
dull red heat being
sufficient for the ox-
ide coated platinum
filament. These elec-
trons are expelled
from the hot fila-
ment with a certain

from

t Tungsten Filaments
L of various adrameters
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velocity, some high
and some low, hence

the electrons possess

a certain amount of
kinetic cnergy. Con-

sequently, unless
there is some other
external force to
keep them moving
their initial energy

will soon he used up
before they get very
far from the fila-

ment. If there is no
such external force
and the filament is

continuously emitting

electrons, some of
the expelled elec-
trons will return te
the filament, for
when the negative
electrons leave the
filament they carry }
with them negative i

L Temperature (°

Kelvin) i

charges. The fila- Ol

ment is, therefore, &2
left with a resultant
positive charge
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These Curves Clearly Show Why Bigger Filaments Are Used in Trans-

mitting Tubes.
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will therefore attract more of the electrons
to 1t. However, at any given temperature
T of the filament only a delinite number of
electrons are emitted per sccond.  When
the positive voltage on the plate reaches a
value where it 1y strong enough to attract
all of them, the electron current for these
conditions is at its maximum value. If
the positive plate voltage 15 increased no
further increase in electron flow can take
place because it is already attracting all the
¢lectrons  which the filament can emit at
that temperature,  This value of current
is called the saturaiion current.
HOW EMISSION VARIES WITH FILAMENT
TEMPERATURE

It has been definitely established that the
cmission of electrons from a hot body varies
with its temperature in exactly the same
way that the rate of evaporation of a liquid
varies with its temperature,  The higher the
temperature of a liguid the more rapidly
it will evaporate.  In the same way by in-
crearsing the temperature of the filament we
wan acrease the rate at which electrons are
emit ed, hence we can inecrease the total
plate current  obtainable and so increase
power.  DBut this has serious limitations, as
will he seen below.
ELECTRON EMISSION FROM TUNGSTEN

FILAMENTS

In Tig. 2 are drawn curves showing the
electron emission per cm. length of filament
{from tungsten wires of various diameters,
tungsten being one of the principal mate-
rials used in vacuum tubes. These curves
are calculated from the Richardson equation,
as were all of the following curves, by Mr.
R. T. McAvsland, Jr., formerly of the Mar-
coni Wireless Tel. Co. of America. This
curve shows the manner in which emission
varies with the temperature of the filament.
1t will be observed that the lower tem-
peratures as between 2200 degrees and 2400
degrees the emission is low and the rate
at which the emission increases with tem-
perature is also low. But above 2400 de-
gress the emission rises very rapidly with
small increases in temperature.  The opera-
tion of the filament around these tempera-
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Above a Certain Temperature the Evaporation of Tungsten Becomes Much Greater for a Small Increase,
Reducing the Life of a Tube if Burned Too Brightly.

tures, therefore, namely 2400 to 2500 de-
grees, is critical; that is, small temperature
mcreases produce large current increases.
This has an important bearing on the life of
tubes, as will be shown below. It will be
observed that for the same temperature the
larger diameter wire gives more electron
emission, since there is greater surface to
emit clectrons.  Tube filaments must be de-
signed to give certain enussion for the pur-
pose in hand, thus transmitter tubes must
have, greater power than the receiver tubes
hence the filament emission must be greater.
Thus larger diameter wire is used for the
filaments of transmitter tubes.

POWER REQUIRED TO HEAT A TUNGSTEN
FILAMENT TO DEFINITE TEMPERATURES

IF'rom the above we sce that in order to
secure a given electron
emission we must heat the
filament 1o a definite tem-
perature. This is accom-
plished by an expenditure
of electric energy in the
filament, utilizing  the
heating cffect of an elec-
tric current.  There is a

certain  relationship  be-
tween the electrical en-
ergy consumed by the

filament and the temper-
ature to which it raises
the filament. This may
be expressed by a mathe-
matical equation, hut the
relationship is much better
by means of curves as
shown in Fig. 3. These
curves show the energy
consumption of tungsten
filaments per cm. length for
various diameters of wire
and the temperature to
which the filaments are
raised. It will bhe ob-
served that the smaller
diameter filaments requirc
less filament consumption
to raise them to given
temperatures  than  the
larger diameters. Thus to
raise a 5-mil. tungsten wire
to 2400 degrees requires an
expenditure of electrical
cuergy of 2.55 watts per
cm. length, whereas the

t fémﬁé;ﬁfﬁff
Chelvin).
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The Surface of the larger Size Filaments Emits Much More Electrons

for a Given Temperature.

10-mil. filament requires 5.1
watts  per cm. length.
This is to be expected since

%00 2700
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there i less mass to heat up in the thinner
wire, and the thicker wire has more radiating
surface. Receiving tubes thus use up less
filament power than other tubes. Although
they use less power they are still operated
at almost the same high temperatures as the
{ransmitting tubes, hence they must be given
the same care in order to prevent low life.
EVAPORATION OF TUNGSTEN

This factor has a most important bearing
on the life of vacuum tubes. At these
high temperatures necessary to produce the
requisite electron emission, vaporization of
the filament material takes place. This is
evident from the colored deposit seen on
the glass walls of the tube. At such high
temperatures  tungsten begins to vaporize.
Tungsten vapor leaving the filament reaches
the relatively cold glass wall of the tube and

condenses  there, leaving a solid film of
tungsten.  Evaporation of the Alament de-

creases the diameter of the Hlament, hence
increases  the resistance of the filament,
varics the energy consumed by it and thus
produces a variation in the electron emission
as time passes. It is, therciore, important
to see the bearing this has on the practical
operation of tubes. Fig. 4 shows how the
evaporation of tungsten varies with the tem-
perature. 1t is seen that evaporation in-
creases very slowly at temperatures below
2400 degrees, but above 2400 degrees the
cvaporation increases at a remarkably rapid
rate. It is, therefore, evident that the fila-
ment life will depend upon the rate at which
the filament material evaporates.
LIFE OF TUBE

In practice filaments must be worked to
last as long a time as posible, renewal costs
being very high. It is seen that the life of
a tube depends upon the temperature at
which it is worked. Thus, from Fig. 4 we
sce that a filament operated at 2490 de-
grees evaporates twice as fast as one oper-
ated at 2452 degrees, hence will last half as
long. It is, therefore, necessary to decide
on what is the life of a tube, especially so
simce the clectron emitting properties also
vary with the age. The life of a tube is
arbitrarily defined as the number of hours
it takes for the diameter of the filament to
decrease by 10 per cent of its initial value.
The life of a tube is considered as over
regardless of whether the filament is in-
tact or not, so long as its diameter has de-
creased 10 per cent.

SAFE TEMPERATURE

This decrease in diameter may be ob-
(Continued on page 568.)
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A Voltage Raiser for C.W. Transmitters

By MARCUS G. SCROGGIE, B.Sc., English 5)X

EFORE installing transmitting equip-
ment one is usually faced with the
problem of devising a method of
obtaining a suitable high voltage.
This new method, applicable to step-
ping up the voltage of direct current
mains, is particularly simple, and the appa-
ratus easy and cheap to construct. The
principle can be applied for obtaining a
smooth, high voltage direct current from an
induction coil having an interrupter synchro-
nized with the distributor and deriving cur-
rent from a low wvoltage battery. The

are nowhere in this country of above 250
volts, this method is unsatisfactory for
higher powers as the filaments have to be
run very brightly to get the necessary plate
current, resulting in a rapid disintegration
of the filament, or else a number of tubes
must be used in parallel, leading to low effi-
ciency all round. To those who cannot
afford a motor generator to give 500 to 1,000
volts, or to be continually buying batteries,
the following description may be of inter-
est. The method which has been worked
out consists in connecting a number of con-

Details of
rototing brushes

Fig 2

Constructional Details of the Stationary Contacts and the Movable Brush Contacts That Compose

a DPortion of the Voltage

author, using the machine described bhelow,
is heard at a good strength and regularly
on a two-valve receiver at Orleans, France.

The machine to be described is an attempt
to solve the problem of providing a suitable
H.T. supply for a low-power tube trans-
mitter. Most of those who work with trans-
mitters are faced with the difficulty of ac-
complishing this without considerable expen-
diture. Such experimenters fall into three
groups : those with access to an A.C. supply,
those with a D.C. supply, and those with no
supply laid on at all. The man who has
access to A.C. is vsually regarded as being

=| 230 *
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Fig. 4

Each Condenser is Charged Separately from the

Power Line, and Discharges Through the Series

Bank. A Constant High Voltage is Thereby Main-
tained.

the most fortunate, owing to the ease with
which the supply voltage may he stepped up
to any dcsired extent without the use of
rotating machinery of any sort. The dis-
advantage lies chiefly in the rectifier, of
which it may be said that no really satisfac-
tory type is available; chemical rectifiers are
uncertain, and their efficiency depends on a
great many details being carcfully attended
to; valve rectifiers are expensive to equip
and rumn, and may burn out. TFurther, elabo-
rate smoothing circuits are usually essential.

The D.C. man is well off where only a
very small power of, say, 3 or 4 watts is
required, as he can run his tubes off the
mains at no expense whatever for H.T. sup-
ply, and little or no smoothing is required,
even for telephony. As domestic supplies

Raiser. .

densers in series and charging these at fre-
quent intervals from the D.C. supply so as
to maintain the voltage.

In Fig. 1 if C, C,, etc., are a number of
condensers and the supply voltage, which
will be assumed to be 230, is connected in
turn across each condenser, thc voltage
across AB will be 920. If now AB is con-
nected up to a transmitter, the condensers
will discharge through it, and the voltage
will gradually fall. To avoid this the con-
densers are recharged from the mains, and
so on rapidly.

It will be seen that however often the
condensers are charged, their voltage must
drop to some extent in the interval between
successive charges if they are supplying cur-
rent; in other words, the output is not per-
fectly smooth, but it can be made very
nearly smooth by suitably designing the
charging device.

The first thing to fix on is the number of
condensers in series, which, of course, dcter-
mines the step-up effect desired. If the sup-
ply is at 230 volts, and it is desired to step
up to ahout 900 volts, four banks of con-
densers should be used. Tt must be remem-
bered that lower voltages can be easily ob-
tained at any time by connecting the output
terminals across only a part of the con-
densers.

As previously explained, there is a drop
in voltage during discharge, so that in prac-
tice the output is somewhat less than as in-
dicated above. With a suitably designed
machine it is about 90 per cent, so that
with four condensers in series the average
output voltage is about 830.

To find the size of condensers for a given
power, allowing this 10 per cent drop, the
fundamental equation for condensers is used

C = — where C is the capacity in farads

and O is the quantity of electricity which
passes in or out when the voltage is altered
by an amount /. Assuming the flow of

www americanradiohistorv com

current, [/ amps, is practically constant dur-
ing time ¢ seconds of discharge, this may
It
be altered to C = —.
14
If the average value of the output voltage
on load is 90 per cent of that on no load,
then approximately the minimum voltage
across any condenser is 80 per cent of the
maximum, or 7 is 20 per cent of the supply
voltage, so if the interval ¢ between charges
is 0.02 sec. and the output current is 0.02
ampere (representing ahout 16 watts), the
required capacity of condenser is
0.02 x 0.02
————— = 0.0000087 farad, say 10 wF,
230 0.2

to allow a little margin.

The charging is accomplished by the ma-
chine to be described, the design of which
may be varied considerably, but this par-
ticular one charges each condenser once per
revolution of a small fan motor worked off
the 230 volt supply. When running at 3,000
R.P.M, the interval between charging any
condenser is mnearly 0.02 second, as stated
above.

The shaft of the motor bears a small in-
sulating disc to which are fastened two
rotating brushes and a balance weight to
prevent vibration. The brushes consist of
a number of phosphor bronze strips as used
for rotary switches, bent over by a stiff
piece of metal and holted to the end of a
metal arm as shown in Fig. 2. One arm has
a contact stud screwed to it which makes
contact with a fixed brush connected to one
side of the input. The other supply line is
connectcd through another fixed brush bear-
ing on the motor shaft and through a screw
fixing the second rotating brush to the small
pulley or other metal disc attached to the
shaft. Care must be taken to prevent the
two rotary brushes or their counections
making contact anywhere, for obvious rea-
sons. To limit the current, in the event of
a short circuit developing in the machine, a
resistance of about 15 ohms is connected in
one of the leads, preferably in the one not
carthed. This passes enough current to blow
the fuse, but prevents the burning up of the
contacts, as would happen if a dead short
took place.

(Continued on page 624)
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The Static Freauency Multiplier

For the [ndustrial Production of Very High-Freauency Currents in Radio Telesraphy

50 100
g 4
Curves of Magnetism for 1 Silicium Steel and 2
Nickel Steel (Alloy Y)

50 H

T is now possible to obtain directly and

efficiently, by mecans of high-frequency

aiternators, curvents having frequencies

of 30,000 to 40,000 cycles per sccond. In

order to do so, it is preferable to use
either ordinary homopolar alternators having
the great peripheral speed of 250 meters per
sccond or homopolar machines with reduced
number of stator slots as previously  de-
scribed hy the author® and having the rela-
tively low peripheral speed of 150 meters
per second.

By admitting greater peripheral  speed
even for alternators having a reduced num-
ber of stator slots, it is possible to attain a
frequency of between 50,000 and 60,000
cycles per sccond ; but it does not scem pos-
sible to industrially realize, under efficient
mechanical and clectrical conditions, higher
frequencies  directly by means of  high-
frequency alternators. It is, however, indis-
pensable to obtain such higher frequencies
and particularly for outputs of from 5 to
20 kilowatts, if we want dynamo-clectrical
generators to compete with thermionic tube
generators which are rapidly cvolving.

It was with this object in view that the
author, several years ago, interested himself
in static frequency multipliers, the opera-
tion of which depeuds, as 1s well known, on

the  phenomenon  of  magnetic  saturation.

Before undertaking the construction of
such apparatus the author preferred seeking
a magnetic substance which would he more
suitable to this application than cither iron
or silicon-iron.

To begin with, the author first proposed in
French Patent No. 491,184 of May, 1913,
the use, in frequency multipliers, of mag-
netic substances such as nickel which pos-
sess a magnetic curve similar {o that of iron.
but on a scale reduced along the induction
axis.  These substances, in which the satur-
ation phenomenon occurs at lower inductions
than in iron, afford the possibility of turn-
ing this phenomenon into account by resort-
ing to much smaller magnetic induction vari-
ations than  with iron.  These induction
variations then become more compatihle with
the high frequency in question from the
point of view of losses. Since then, the
author has carried out investigations in
order to determine such a substance, i the
nickel-steel series, possessing at the same
time a small hysterisis co-cfficient and a
great resistivity whilst heing  sulficiently
malleable to he laminated into sheets of 0.03
to 0.06 mm. thick. (Sce French Patent No,
510462 of May, 1919).

In May, 1920, Mr. Guillaume, having con-
firmed certain data, it was possible to obtain,
with the co-operation of the Tmphy Steel
Works, a very interesting alloy which we
shall hereafter refer to as the Y alloy.

The 0.05 to 0.06 mm. sheets of this alloy

wwere compared to the hest sheets of equally

thick silicon-iron, which could he produced
for {frcquency multipliers. The measurc-
ments were carried out at the Laboratoire
Central d’Electricité under the direction of
Mr. Jouaust. The alloy in question was tested
at a temperature of 100° C. The results of
the comparison are as follows:

Magnetic Curve—Fig. 1 shows both the
silicon-iron magnetic curve 1 and the Y al-
loy curve II. 1t may be at once noted that
the Y alloy curve is much the same as that
of the silicon-iron reduced to 0.4 along its
induction axis. The sample of silicon-iron
sheets under test presents this peculiarity,
however, of being relatively little permeable
at high inductions.

Hysterisis—The author already pointed

M
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*See the author's U. S. Patent No, 1234914,
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By MARIUS LATOUR, M.L.R.E.

Front and Back Views of a Frequency Multiplier
of the Latour Type.

out (Sce Radio Review of August, 1920)
that the laminating of these substances into
sheets as thin as 0.05 to 0.06 mm., appreci-
ably increases their hysterisis.  The hyster-
isis co-cfficzent of the 0.05 to 0.06 mm., sili-
con-iron  sample, the magnetlic curve of
which is shown in Fig. 1, is nevertheless
hut 0.0014 for an induction of 2,600 gausses
and 0.0026 for an induction of 17,600 gaus-
ses. In view of the thinness of the sheets in
question these figures must be regarded as
being very low. It occurs, however, that the
hysterisis co-efficient of the 0.05 to 0.06 mm.,
Y alloy is more advantageous since it is
0.0014 for an induction of 7,000 gausses at
which this alloy is saturated.

Resistivity—The difficulties of laminating
iron having a large amount of silicon, into
very thin sheets, are well known. The sili-
con-iron resistivity for the sample under test
is nevertheless 45 microhms-cms., i.c., 50 per
cent higher than that of the hest sheets actu-
ally available on the market. Now, the Y
alloy resistivity is still higher, Deing 85
microhms-centimeters.

Henee, the superiority of the Y alloy
sheets over the best silicon-iron sheets, in-
asmuch as frequency multiplier applications
are concerred, is considerable. These Y alloy
sheets permit of a much higher efficiency at
very high frequencies; as a consequence we
may avoid the complications inherent to fre-
quancy multipliers  necessitated for the
cvacuation of the excessive quantity of heat
generated therein.

The losses per cubic centimeter may be
calculated by means of the author’s
formula (See Revue Générale @’Flectri-
cité, April 13, 1918). As a matter of fact,
it is only at a frequency of ahout 100,000
cyeles per second that the value of the eddy-
current losses reaches that of the hysterisis
losses and this for an induction correspond-
ing to saturation.

By using the Y alloy, it has been possible
to realize the trebling and quintupling of a
frequency of 33,000 cycles per second twith-
out using any direct currenl and with a very
easy cooling of the multiplier.

(Continued on page 640)
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Continuous Wave and Radiorhohe Transmitters

N the introductory article oi this series

we considered the theory of the genera-

tionn of continuwous waves by means of

vacuum tubes and showed how a simple

miniature transmitter counld he made of
any regenerative recciving set. In this article
we will go one step further and take up the
subject of designing a lower power S-watt
CAV, transmitter.

In a low power outfit of this description
it is desirable to make it as simple as possi-
ble, and to this end the more claborate and
complicated circuits are not desirable; the
circuit should have as few parts as is con-

b |

= F /:9. 4
Circuit of a Low Power C.W. Transmitter
La, 25 Turns, Lp, 50 Turns. Ca, .0003 M.F. Cg.
.002 M.F.,, C, 1.0 M.F.. Rg, 5000 Ohms. Lg, L200
H. C. Coil.
sistent with good performance. There are

a number of very simple circuits which are
particularly suitable for such scts and in this
discussion we will describe two such cir-
cuits. Before going into the details it is
desirable to discuss the question of the power
supply, namely what power is suitable for
the filament and plate.

For oscillator tube a single 5-watt vacuum
tube of the type of the Radio Corporation
of America’s UV-202 is recommended. Of
the tubes now on the market for sale to the
general public this one will be found to be
most satisfactory. It requires about 7.5
volts across the filament terminals and about
250 to 350 volts on the plate. The tube is
so designed that the plate voltage may be
increased to values as high as 400 to 500
volts in which case more power will be se-
cured. For filament power three sources
are available, (1) storage batteries, (2)
direct current obtained from D.C. lighting
mains, and (3) alternating current from
A.C. lighting mains. The actual choice de-
pends largely on which source of power is
more available and convenient. If storage
batteries are used it will be necessary to
have two 0-volt batteries in series in order
to obtain the requisite voltage. These
should also be of {fairly high ampere-hour
capacity, 80 to 100 ampere-hours would be
very good. If the storage battery power is
already on hand it might be cheaper from
the point of view of initial cost to use this
source of supply. If the power supply in
any given location is direct current, 120 or
220 volts, it will be necessary to use a large
resistance having a fairly high current
carrying capacity, since the current taken by
the filament of the 5-watt tube is in the
neighborhood of 2.3 amperes. Once this is
secured there is no further trouble and you
have a source of power which is always at
hand and requires no attention. If the

By L. R. FELDER
Part (l.

power supply in any given location is alter-
nating current then it will he necessary to
use a step down transformer to convert the
usual 110 volts A.C. to the required 12 volts.
The storage battery has the disadvantage
that it has to be charged every ornice in so
often and looked after to see that the specific
gravity of the solution is up to par and so
on. If a battery charger is available at
home this is not so bad, but if the battery
has to be taken down to a charging station
cvery time, the whole business becomes a
burden and a nuisance. In general the light-
ing main supply is most convenient and least
troublesome. As between D.C. and A.C. from
the lighting mains the amateur will generally
not have a choice. Either there is D.C. or
A.C. available and he must pick the one at
hand. If a choice actually can be made it
is recommended that A.C. be used for reasons
of tube life economy. It has been estab-
lished that the use of A.C. for the filament
has the effect of prolonging the life of the
tube, and inasmuch as tubes are rather costly
any expedient which prolongs tube life is
desirable.

If A.C. is decided on there is the question
of the filament transformer. This may
cither be made or purchased outright. Un-
less one has facilities for building a trans-
former it is questionable whether anything
is gained by building rather than by pur-
chasing. Many amateurs have the queer
notion that anything made is always better
than anything hought. This is not so.
What counts i1s the result, and the man who
spends $10.00 for a real good filament trans-
former and gets action is much better off
(and incidentally a better amateur) than the
so-called amatecur who sweats trying to
“make” a transformer and gets no results.
This does not mean that all home made
transformers are not good. If you have
the facilities and arc a good mechanic there
is no rcason why you should not make a
good transformer, but there are some very
excellent and high grade filament trans-
formers now on the market which are just
suitable for the set here mentioned.

When it comes to the plate power supply
for low power tubes there are three sources
of power: (1) A bank of large “B” Bat-
teries. With UV-202 tubes it 1s possible to
string up a bank of large plate batteries up
to, say. 3C0 or 350 volts, and get pretty
good results. If you do not use your set
too much this may prove a very simple way
of obtaining a non-fluctuating source of
D.C. (2) High voltage D.C. generator. This
is the ideal source of supply and the most
desirable. If you can afford it, it is worth
while. (3) Rectified A.C. This necessitates
the use of a step-up transformer, and the
use of the necessary filter circuits and rec-
tifying devices which are very expensive.
The subject of filters has been so thor-
oughly developed that it is possible to use
rectified A.C. and ‘get practically as good
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Fig. 2

A Practical Mounting for the Inductances.
Plate Coil Slides Inside the Antenna Coil
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results as with a D.C. gencrator, Which to
use is a question of cost. The amateur must
figure out for himself item for item the
cost of the D.C. gencrator and accessorics
and compare against the cost of the step-up
transformer, rectifving units and filter de-
vices. The writer believes that in the long
run the cost will be about the same for one
as for the other. Straight D.C. is preierable
if vou can get it. On the other hand rec-
tified A.C. has a great advantage. You can
buy vour step-up transformer (or build 1t)
<o that it has a variable step-up ratio, and
thus get a wide range of voltages which may

~Stator Antenna corl
_DOO000

: .i ]
Rotor - —
plate cor/

The Two Coils May Be Mounted Variometer
Fashion.

later come in handy for higher power tubes.
D.C. gencrators are generally built for a
definite voltage, and thus lack the flexibility
of transformers. You pay your money and
pick whichever you think more suitable for
vour purposes. The question of building a
right rectifier and filter circuit will be left
to a later article when it can be taken up
more in detail. We will therefore assume
in this article that the plate supply is avail-
able in one form or another and that direct
current voltage is applied to the plate.
The circuit here recommended for a 5-
watt set or under is illustrated schematically
in Fig. 1, in which complete connections
and circuit constants are given. The cir-
cuit is an inductively coupled circuit and has
just two adjustments: (1) wave-length, by
adjusting the number of turns on the an-
tenna coil La, and (2) coupling between the
antenna coil La and plate coil Lp. The two
coils La and Lp form what is sometimes
called the ‘“antenna-plate transformer.”
This transformer serves a most important
function, and this is based on a principle
which all amateurs ought to be very well
acquainted with. It is the aim of all ama-
teurs to obtain the maximum possible out-
put from their sets at the maximum effi-
ciency, in plain language to get all they can
out of the tube. It has been shown by various
writers (for example, Professor Powers in
a recent issue of Rapio NEws, on ‘“Match-
ing Impedances”) that the maximum output
at maximum efficiency is obtammed when the
load impedance or resistance is equal to the
impedance or resistance of the generator.
Now in the case of our tube transmitter the
generator is the vacuum tubes, whose im-
pedance is the impedance of the plate to
filament path, which may be about 5000 ohms
for a UV-202. The load is the antenna re-
sistance which may be of the order of 8 to
16 ohms. It is obvious that we could never

(Continued on page 641)
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Audio Frequency Transformers

UALITY in radio music depends
largely upon the characteristics of

the audio frequency  amplifying
transformers emploved. It is usu-
ally  the amplifying  transform-
ers that determine whether the received

programs will be music or noise, and in order
to aid purchasers in sclecting efficient trans-
formers and  also help nmunufacturers in
designing  them, this article has heen pre-
pared.  After making cxtensive tests on
some two dozen dificrent types of audio
transformers now on the market, the writer
came to the conclusion that there are very
few really cfheient ones and that the best
have possibilitics of great improvement,
The difficulty involved in designing an
efficient andio frequency transformer is to
produce one that will function cqually as
well on one frequency as on another, Un-
like power trausformers designed for opera-
tion on one frequency only, an amplifying
transformer is subjected to a wide range of
trequencies, from the lowest notes ot the
saxophone to the highest notes of the pic-
colo.  Henee, it is no casy matter to con-
struct a transformer that will give high and
uniform voltage amplilication over the above
wide range of frequencies, 11 the trans-
former is not as cflicient on the lower notes
as on the higher, the higher notes will be
amplified to a much greater extent than the
lower ones, and the quality of the am-
plificd music or speech impaired.  Distortion
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will be introduced, with no possibility of
correction unless Dbetter transformers are
employed.

Most manufacturers employ the ent and
try method in the design of amplifying
transformers until an ethcient one is obtaied.
Of course it is well known that the trans-
former shonld mateh the vacuum tubes em-
ployed with it that is, the impedance of
the primary coil should equal the plate to
filamient impedance of the tube, and the im-
pedance of the secondary coil should equal
the grid to filament impedance of the tnhe.
But as the impedances of the transformer
varies considerably with the frequency, and
as the impedances of the tubes vary with
their adjustments, these conditions are only
satisticd approximately. They do not mean
much and do not always hold true. Only
a general idea of the approximate mumber
of turns and size of core can he obtained.

Fig. | shows the arrangement of the coils
in all of the present day transformers. The
primary coil is inside and comprises from
2000 to 3000 turns of fine wire, abont No,
40 B. & S. gauge. The secondary coil com-
prises from 3 to 10 times as many turns of
about the same size wire, henee it is evident
that it is uscless to attempt to wind one by
hand. Tn this illustration, and also in the
others, the terminals are marked to cor-
respord with the vacuum tube connections,
which arrangement, through years of ex-
perimenting, has been found the best. It
will be noted that the outside end of the
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secondary winding shonld connect to the
grid of the tube. This is to avoid the con-
denser cffect between the grid and the prim-
ary coil, which would exist if the grid was
coniected to the inside of the scecondary
coil adjacent to the primary coil,

The next important part of the trans-
former is the iron core. The transformer
consists of three parts: primary coil, second-
ary coil and iron core. At one time there
was an audio transformer on the market
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that had no iron core. Just the two coils were
employed, which were necessarily large due
to the ahsence of the iron core, but this
type of transformer has been discarded as
mefhicient and costly.

The iron core is made up of many thin
picces of soft iron. It offers a low resist-
ance path for the magnetic lines of force
set up around the coils when in use. The
best silicon steel should he used for the core
and the thinner the laminations the better
in order to reduce hysteresis and cddy cur-
rent losses.  The majority of transformers
employ a core having a cross-sectional area
of 14"x12". Some have larger cores. Iigs.
2 and 3 show two types of transformers
with cores assembled. The iron laminations
are interleaved, dove-tail fashion at the cor-
ners, to make good magnetic joints. There
are only a few constructed according to Iig,
2 now on the market, but this type is as
good as the other if properly designed. The
cores of course are clamped hetween in-
sulating pieces on which the binding posts

(Continued on page 633) -
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A Righ Freaquency Alternator for Tone
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A Small Inductor Alternator for Generating Cur-

rents of 500 to 1,000 Cycles.

SMALL alternator generating cur-
rents of frequencies from .500 to
1000 cycles per second provides an
excellent means for modulating the
onput of a CW. or radiophone
transmitter for LCW. or tone telegraphy.
The following article describes the construc-
tion and use of a small alternator of the in-
ductor type designed for this purpose, which
can be constructed in a short time from
materials usually on hand. Unnecessary di-
mensions and data have Dbeen o_nntted from
this description, and constructional details
have been made as general as possible.

As shown in the illustration. Fig. 1, (A),
the alternator consists, egsentlally, of a sta-
tionary armature on which are wound the
field and armature coils of the alternator,
and a toothed inductor or rotor mmu]ted
on the shaft of a small motor. Briefly
the theory of the operation of the device
is as follows:

As the mductor rotates, the reluctance of
the magnetic circuit through the 3nd31ctor
and armature core is varied periodically
from maximum to minimum, due to the
variations in the length of the air gap be-
tween the inductor and the poles of the
armature as the projections on the inductor

Modulation

By K. KENNETHE

pass the armature poles. This produces a
corresponding variation in the flux linking
the armature windings. generating an EALF,
in the armature windings, the frequency of
which is equal to the number of projections
on the inductor multiplied by the revolutions
per second.

The armature or core on which the field
and armature coils are wound should be
built up of laminations of transformer steel.
The cross-sectional area of the core need
not be greater than 1 square inch, the other
dimensions of the core being sufficient to

‘allow space for the field and armature wind-

ings, the positions of which are as indicated
in Fig. 1, (A). The ends of the core should
project at least an inch above the armature
coils to form the poles of the armature.

A very convenient method of mounting
the armature is shown in the illustration, for
with this mounting the laminations are
clamped firmly together, while the slots in
the legs supporting the armature permit it
to be adjusted so that the length of the air
gap between the armature poles and the cor-
responding teeth on the inductor can be re-
duced to a minimum; a condition essential
to the proper operation of the alternator.
The importance of this detail should not
he overlooked, since the length of this gap
is one of the factors determining the output
of the alternator and for maximum results
the length of the gap should be reduced
as much as® possible. being just sufficient to
allow the teeth on the inductor to clear
the pole faces of the armature.

The inductor or rotor of the alternator
may be constructed from the laminations
taken from the armature of a motor or gen-
erator. or it can be made from an old gear.
Tn either case. the teeth or projections on
the inductor should be so spaced that they
are separated by a distance slightly greater
than the length of one of the pole faces
of the armature. While not essential. a
much better wave form will he secured if
the teeth on the inductor are shaped so
that the length of the face of each tooth
will be much less than the length of the base.
the length of each side of the tooth heing

Armature corls
AY

Kheostat
‘/
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r‘fo 2.C supply”™

Frela coil”

Fig. 18

A Diagram of Connections of the Alternator
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equal. This will make the tooth triangular
in shape. The inductor should be of approxi-
mately the same width as the armature and
should be mounted directly on the shaft of
the motor driving the alternator.

The design of the armature and field wind-
ings is governed largely by the voltage of
the D.C. source employed to excite the field.
Ordinarily, the field winding may be of No.
20 to 26 S.C.C. copper wire, the number of
turns in the winding depending on the volt-
age of the source from which the field is to
be excited. If this is a 6-volt storage bat-
tery, from 200 to 400 turns can be used in
the field winding, and the same can be used
satisfactorily for higher voltages, providing
sufficient resistance is included in the field
circuit to keep the current through the wind-
ing below 1 ampere. The field coil is best
wound directly on the armature core, ade-
quate insulation Dbeing placed between the
winding and the armature, and end pieces
of insulating material placed at each end
of the coil.

Since the output of the alternator is not
very great. the current in the armature coils
will be relatively small. and small, enameled,
vopper wire can be used for winding the arm-
ature coils. The number of turns in each of
the coils should be several times the number
of turns in the field winding, and the two
coils should be comnected together so that
the voltages generated in each will add. This
connection is best determined bv experiment.

(Continued on page 635)

Throw Those Taps Away

having a set of switch taps to .adorn

the face of a panel is not a difficult
question to answer. Their reply would be
somewhat as follows:

Since it is desirable to get as large a
voltage drop across the coil as possﬂ).le, to
better actuate the detector, the ratio of
inductance to capacity should be as large as
possible, within limits of course. Further,
since this condition is to hold true over a
band of wave-lengths. it will be necessary
to provide some Imeans whereby the above-
mentioned desirable ratio may be always
attainable. With taps on the coil, a method
is obtained for changing the wave-length
quickly, easily and efficiently.

To this we may answer:

Very true indeed. We grant that the
ease and rapidity of wave-length c_ontrol is
a valuable feature of the tapped coil system,
but we question the point with regard to
efficiency. We shall submit the necessary
data herewith to substantiate our contention
and we shall advocate another means of
wave-length control which is muph more
efficient, although there is nothing new
about the method. In fact, it is in daily

WHY designers of radio sets insist on

By BERT T. BONAVENTURE

use on hundreds of sets. What we wish to
do is merely to bring the attention of
huilders and designers to bear on the subject
and to have the method universally
adopted on all sets where it is applicable.
What we advocate is the use of untapped
coils, properly designed, which are tuned by
means of small variable condensers in the
order of 250 micromicrofarads (0.00025
mfd.) For antenna circuits the condenser
should be larger, in the order of 1,000 micro-

microfarads (0.001 mfd.). Fig 1 illus-
trates the point in question.
11 fo 23 plate
jcondaenser
’ ’ : 43 plate
t ~. CONg.

-
-
kY .-

\ -
Untapped Coils

Fig. 4
Circuits Compesing Untapped Coils, Being Tuned

by Means of Variable Capacities. The Condenser
in the Shunt Circuit Illustrated Should be Variable.

-
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In passing, it may be well to point out
that the use of Litzendraht wire for wave-
lengths lower than 300 meters will not be
as efficient as solid wire of relatively large
cross-sectional area. Litzendraht wire is
more suitable for the longer wave-lengths,
especially where the coil is bank-wound.

From the mechanical point of view, sev-
cral objectionable features exist in the
tapped coil system. First, the taps them-
selves must be taken off the winding of the
coil. This is done by either looping and
twisting the wire at the spot where the tap
is to be made, by soldering a lug at the
desired place, at which the insulating cover
has been scraped to allow the soldering to
be done or else by drilling holes in the
tubing where the tap comes off and thread-
ing the wire through in such a manner that
it will not loosen. The foregoing tedious
explanation is a fair picture of the actual
job itself.

After the taps have been taken on the
coil, they must be carried to the switch
contacts, involving more soldering and
wiring. Before the switch contacts can be
put in place, the panel must be drilled to

(Continued on page 636)
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WIRELESS RECEIVING SYSTEM

(Patent No. 1,455,767. lssued to Joseph Slepian,
Swissvale, Pa., May 15, 1923.)

The principal object of this invention is to
provide an improved wireless receiving system,
wherein received signal impulses are enormously
amplified, and a system wherein undamped, con-
tinuous wave-signal impulses may be readily re-
ceived without the customary hcterodyning step
heretofore employed.  According to the mven-
tion, signal impulses to be detected are impressed
upon a regenerative feed-back system, adjusted
to what hercetofore has been considered an un-

—~18

16

-——Q/y—'lllllllllllll—
gjesirable state—that is to say, onc in which an
increase of the amplitude of the oscillations
caused a more than proportional increasc in the
feed-back power, tending to maintain the os.
cillations continuously. The unbalanced condition
of t_he system, which is  effective following the
application of the signal impulses, is made stable
at pre-determined  time  intervals  thereafter hy
means of thermally responsive clements, having
a time lag in their responses.  The maximum
amplitude attained by the oscillations at the cnd
of said time lag is dependent upon the intensity
of the impulses, tending to unbalance the system.
The single figure is a diagramatic view of a
wireless recelving system, embodying this invention.

TELEPHONE HEAD SET

(Patent No. 1,447,969,
rich, of Flushing, N.
Inc.. of New York,

Issued to Frederick Diet-
Y., Assigned 'to C. Brandes,
N. Y., March 13, 1923.)
This invention is directed to improvements in
telephone headsets and  has among its objects
the provision of a device whereby the user of
the headset may easily and quickly adjust the
recevers to his cars; the provision of a simple

4

securing  the
and an

but acependable
aforementioned device to
improvement in the padding of the headband by

arrangement  for
1 the headband;

the elimination of seams which practical exper-
ience has shown have a tendency to rip open

due, it is believed, to the action of perspiration or
oil from the hair of the user on the stitching.

One of the principal features of the invention
relates to the device hefore mentioned for adjusting
the reccivers to the cars of the user. This de-
vice is preferably in the form of a collet chuclk
having a concentric aperture in which a rod
forming a part of a receiver supporting member

is slidably and rotatably mounted. DBy means
of an adjusting nut having a tapered thread

engaging the collet, the latter may be contracted
to securely grip the rod, and thus when the
receivers are adjusted to the satisfaction of the
user he may, by simply turning the adjusting
nut, fasten them in that position. This device,
as will he seen, engages the rod on practically its
complete circumference and its design is such
that a powerful gripping action is obtained even
with a relatively slight turn of the nut.
VARIOMETER

(Patent No. 1,456,267. Tssued to Harold Potter

Donle, of Meriden, Conn., May 22, 1923.)

The main object of my invention ds to provide
a variable inductive apparatus characterized by
a considerable range and ease of adjustment of
inductance values, relatively small and constant
electrical resistance, and low distributed capacity.
Another object is to make such a device com-
pact, simple, light yet durable, and at a relatively
low cost. When used for instance in a radio
recciver, my device accommodates a large range
cf wave-fengths, provides simple iuning adjust-
ments with small electrical losses. I have shown
it in a form which is easily portable, and al-
though economically made, it is durable.

Inside of the box are mounted a plurality
of coil members, at least one of which is station-
ary, and at least one of which is rotatable. In
the form shown there are two of these coil mem-

FE
bers 19 and 20. The coil member 19 is carried
by a sleeve 21 which projects rcarwardly from
the cover or front plate of the box, and the coil
member 20 is carried by the spindle 22 which
is s.ecurcd to the operating knob 15. The slecve
21 is stationary and the coil member 19 may be
secured to it in a suitable manner, for instance,

by means of a metal hub 23 and set screw.
Similiarly the coil member 20 may be sccured
to the shaft 22 by a hub 24 and set screw

S0 thqt the coil members may be readily attached
or adjusted on their respective supports. 1 may
also provide a resilient washer 25 in the back of
the operating knob to hold the hub 24 in yield-
ing contact with the end of the sleeve 21. It
will he secn that the two coil members may be
adjusted closer together or further apart by
simply sliding the hub 23 and its coil member
along the sleeve 21, and then securing it in
place by the set screw. By making the spacing
hetween the two coil members as small as is
mechanically feasible, the ratio of maximum in-
ductance to minimum inductance, or, in other
words, the range of the instrument is made
extremely large.

The coil members may be all identical and
each may consist of a single length of wire cs-
pecially wound so as to provide two oppositely
disposed  polygonal parts. In this form, cach
part is spirally wound on a slotted support so that
short lengths zig zag back and forth, first on
one side and then on the other side of the
support, adjacent turns crossing each other in the
slots at intervals. The two parts are so wound
and connected that the current travels in them
in oppostie directions. Preferably, the supporting
part of each coil member is formed of a plate
of insulating material having a central arm 28
and two extended heads 26 and 27 on opposite
ends of the arm.
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" MULTI-STAGE AMPLIFIER CIRCUITS

(Patent No. 1,459,419, TIssued to Edward O.
Scriven, of New York, Y., June 19, 1923.)

This invention relates to multi-stage amplifier
circuits and more particularly it relates to va-

cuum tube circuits wherein a plurality of re-
peaters or amplifiers are employed to amplify
signals impressed thercon from an incoming line.

One of the objects of this invention is to pro-
vide a means for regulating the degree of am-
plification of a multi-stage amplifier set for signals
mmpressed thercon.

As is well known in the art, weak currents
or signals may be amplificd to any desired de-
gree by impressing them on a plurality of vacuum
tube amplifiers arranged to work into cach other

by suitable circuit connections. In employing
such a multi-stage ampliher set for amplifying
weak currents, it is frequently found undesirable
z
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to use the total amplification of the set before
impressing the amplifiecd currents on the out-
going line or the recelving instrument, since
the degree of amplification desired for cach par-
ticular case will depend largely upon the strength
of the inccming currents and on the clectrical
conditions in the output circuit into which the
amplifiers work. Tt is also frequently desirable to
cut down tae degree of amplification to prevent
overloading the last stages.

In accordance with this invention, a single
switching means is employed to cut in or out
one or more of the plurality of the amplifiers
s0 as to rezulate the amount of amplification for
any given case. An additional switch is also
provided for regulating the strength of the cur-
rents impressed on the first tube so that by
operating hoth switches any desired degree of
amplification {rom the set may be obtained.

COMBINED RHEOSTAT AND SOCKET
(PPatent Na. 1,451,024, 1ssued to Conrad Klem-
mer and Welter P. Koechel, of Bogota, N. J., April

10, 1923.)

This invention relates to a combined socket
and rheostat unit and more particularly to a
novel and improved device adapted particularly
to be mounted on the panel of a radio outfit with-
out resorting to the use of separate fastening
clements or mountings.

The primary object of the invention is the
provision of a vacuum bulb or tube holding socket
which is cennected to an insulated block or sup-
port so that it combines with the same to com-

prise a unit whereby the same is attachable to a
pancl and arranged so that the conductors leading
to the positive and negative filaments may be
casily counected as is common in various types
of radio recciving outfits.

RECEIVING ARRANGEMENT FOR WIRE-
LESS TELEGRAPHY

(Patent NWo. 1,454,328. Tssued  to  Alexander
Meissner, of Berlin, Germany, May 8, 1923.)
The object of the present invention is an im-

provement on the wireless telegraph receiving ar-

rangements disclosed in German Patent 332,581,
In accordance with the main patent, a cathode

relay is actuated by means of an alternating

current generator at the receiving station, whereby
the received high frequency energy 1is at the

(Continued on page 584)
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Aapparatus Awarded Certificates

NOTICE )

Mr. Louis Gerard TPacent, Director of
Rapio News Laboratories, resigned August
6, 1923.

Due to Mr. Pacent’s large interests, it
was impossible for him to give sufficient
time to the ever increasing work wof
Rapio News Laboratories.

H. GERNSBACK.
FIVE CIRCUIT SWITCH PLUG

A five circuit switch plug designed to
accommodate either a head-set and loud
speaker or two head-sets is shown in the
illustration. This plug is manufactured by

George E. Walker Co., St. Louis, Mo. An
ingenious switching arrangenient operated by
turning the plug connects in either the phones
or loud talker independently, or the two in
parallel or in series or disconnects them both
from the receiving sct. The insulating mate-
rial is of bakelite. The plug is not much
larger than the ordinary telephone plug. The
phone cords may pe anchored to a metal
ring inside, so that jerking the cords will
not pull on the tips. This plug is of very
good mechanical construction and of neat
appearance.

AWARDED THE RADIO XNEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 243.

COLE AUDIC FREQUENCY
TRANSFORMER

This amplifving transformer, which is

manufactured by A. B. Cole, Inc. of 88

E. Kinney Street, Newark, N, J. is her-

metically sealed in an aluminum case, making .

the instrument moisture proof and immune
from mechanical injury. The four terminals
are brought out through a bakelite top, as
shown in the illustration. The character-
istic curve is very wmiform throughout the
wide range of frequencies encountered in
broadcast recception, and a high degree of
voltage amplification is obtained.

Arrived in excellent packing.

AWARDED THE RADIO XNEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 228.

GILFILLAN DIALS

Gilfillan Bros., Inc. submitted two dials,
type R.175. 234" black, and type R.150 3"
brown hakelite, one of which is shown in
the illustration. They arc mechanically ac-
curate and of pleasing appearance. The
graduations are in white and show up very
distinctly. The set screws. for clamping
the dials to shafts, are threaded in metal

inserts imbedded in the hakelite mould. Both
are for 3/16” shafts, although this company
also makes them for 14" shafts.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
‘LABORATORIES CERTIFICATE OF
MERIT NO. 235.

GILFILLAN CONDENSER

A variable condenser of simple yet ac-
curate mechanical construction and of high
electrical efficiency is shown in the illustra-
tion. Moulded bakelite end plates support
the condenser clements. The shaft turns
in metal bearings imbedded in the bakelite
forms. A capacity range of from 15.66 to

i

70071 M.M.F. and a dielectric loss resist-
ance of 240 ohms were obtained. This is
a 23-plate condenser, type R.375, manufac-
tured by Gilfillan Bros., Inc. of 1815-25
W. 16th Street, Los Angeles, Cal.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 229.

GILFILLAN POTENTIOMETER

This potentiometer, type R.700, is of very
durable construction and neat appearance.
A moulded hakelite form supports the re-
sistance element and contact arm. Phosphor
bronze springs insure excellent electrical
contact. The instrument is only 214" in
diameter, the same size as this company’s

rheostat, and has a resistance of 190 ohms.
Arrived in excellent packing.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 230.

GILFILLAN VERNIER RHEOSTAT

A vernier rheostat of novel design and
zmploying only one control shaft and dial
for operating both rheostat and vernier is
shown in the illustration. This instrument
1s also manufactured by Gilfillan Bros., Inc.,

www.americanradiohistorv.com

A
and is known as its type R.800 vernier
rheostat. As shown in the illustration, a
resistance wire passes around the outside
of the moulded bakelite form and provides
for the vernier adjustment. Two contact
arms are employed, but only the outside
or vernier arm is rigidly secured to the shaft.
This arm, after rotating through an angle

of 90 degrees, catches on to the rheostat arm
and pulls it around. Thus the rheostat arm
can be moved forward or backward only
after rotating the vernier arm 90 degrees.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 231.

GILFILLAN DETECTOR UNIT
ASSEMBLY

Simplicity in building and wiring radio
receiving sets may be obtained by using this
type R.475 detector unit assembly, which is
manufactured by Gilfillan Bros., Inc. This
device is of moulded bakelite construction
and is very rugged. It comprises a filament
rheostat, vacuum tube socket, and fixed erid

and by-pass condensers, which are enclosed
in a case underneath the socket. Terminals
are provided [or all of the above instru-
ments, so that they may be adapted to any
circuit. Space for mounting an amplifying
transformer is also provided behind the
socket.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 232.

GILFILLAN MODEL NO. 2
VARIO-COUPLER

A small sized vario-coupler of excellent
mechanical and electrical construction is
shown in the illustration. This instrument

is only 4” high and the primary coil 3” in
diameter, and is arranged for both panel and
hase mounting. The form is of brown bake-
lite. Excellent results were obtained on both
amateur and broadcast reception. The


www.americanradiohistory.com

Radio News for November, 1923

bearings arc mechanically accurate and in-
sure ﬂood clectrical contact with the- 3/16"
shaft wluch makes connections with the in-
side rotor coil. This wvario-coupler, type
R.650, is also manufactured by Gilfillan
Bros., Inc.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 233.

GILFILLAN MODEL NO. 1
VARIOMETER
As shown in the illustration, this vario-
meter is of cxcellent electrical and mechan-
ical construction and is arranged for both

pancl and base mounting by simply shifting
the location of the bakelite mounting brack-
ets. This wvariometer is manufactured by
Gilfillan DBros., Inc., and when conunected
in series with the sccondary winding of the
Model No. 2 Variocoupler, a range of from
140 to 430 meters was covered. This instru-
ment is of the standard size and of the usual
design.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 234

FEDERAL NO. 65 AUDIO
FREQUENCY TRANSFORMER
For maximum efficiency m the amplifica-
tion of orchestral music and speech the
Federal Telephone and Telegraph Co. of
Buffalo, N. Y. have produced the amplify-

ing transformer shown in the illustration.
This instrument is larger and of more
rugged construction than this company's
former type: the windings are shielded and
entirely protected from mechanical injury.
Iixceptionally high and uniform voltage am-
plification was obtained throughont a range
of frequencies from 300 to 6,000 cycles per
second. and fair amplification bevond these
limits.  This transformer is ideal for use
in broadcast reception where a minimum of
distortion is desired.
Arrived i excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF

MERTT NO. 227.

CAMEO GRAND HEAD-SET
The Cameo Grand head-phores are mantu-

and Miller Co..
The phones

Cannon
N. Y.
are of the standard 2-pole construction em-

factured
Tnc.,

by the
of Springwater,

ploying 214" iron diaphragms. The shells
are of aluminum. The headband is of simple
construction, easy to adjust, and may be
worn with comiort. The cords are marked
and the polarity stamped on the phone shells,
so as to aid in properly connecting them to
a radio set. The resistance is 2,200 ohms
and the impedance, at 1,000 cycles, approx-
imately 23.000 ohms. The phones are very
sensitive and reproduce with a minimum of
distortion.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 242.

NATIONAL INTERFERENCE
ELIMINATOR

Interference between two or more stations
so often encountered in broadcast recep-
tion mayv be effectively eliminated by proper-
ly tuning the receiving set in conjunction
with this interference eliminator, which is
a wave trap employing a fixed inductance
and a variable book type condenser. It is

manufactured by the Natlonal Airphone
Corp., of 20 Hudson St., New York City.
With the two mductances furnished with
the instrument a range of from 175 to 675
meters is covered, tlms making the instru-
ment suitable for eliminating unwanted sta-
tions operating on any wave length within
that range; hence, the instrument is de-
sirable for use during broadcast reception.
This wave trap may be effectively used with
any type of recciving set. The green silk
covered coils are of very neat appearance.

Arrived in excellent packing, with circu-
lar showing different methods of connecting.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 226.

RADIOTIVE LOUD TALKER
Quality as well as quantity seems to be the
aim of the Radiotive Corpomtlon of 5317-21
21st Avenue. Brooklyn, N. Y., in producing
its loud speaking telcphoue equipment The
type E loud talker shown in the illustration

I

faithfully: reproduces the wide range of
sound frequencies encountered in broadmst
reception and is exceptionally accurate on
the lower notes, due to the absence of higher
harmonies which arc inevitably present in
many instruments of this nature. The con-
struction is of the balanced armature type,
employing a reinforced cofrugated non-
magnetic diaphragm. The horn is of fibre.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 236.
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RADIOTIVE PHONOGRAPH
ATTACHMENTS

In order to combine the excellent acous-
tic propertivs of the phonograph horn with
the life-like tones from the radio set, the
Radiotive Corporation has designed two
loud speaking phonograph attachments, one

large type F, and one small, type J, one of
which is shown in the illustration. The
construction of each is similar, employing
the same principle as is used in the loud
talker described above. Both of these in-
struments are noted for their excellent
qualitv in addition to being very efficient
on both weak and strong signals. Each of
these units has an impedance of approximate-
iy 18,500 chms at 1,000 cycles and a resist-
ance of 700 ohms.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 238.

RADIOTIVE HEAD-PHONES

The Radiotive Corporation manufactures
also the head-set shown in the illustration.
The phones are of the same construction as
this company’s loud speaking units.

The head-sets are wound for 2,000, 4,000
and 5,000 ohms resistance. The 2,000-ohm
head-set, type A, has an impedance at 1,000
cycles of approximately 40,000 ohms. The
headband is of simple construction and
easy to adjust.

Arrived in excellent packing.

AWARDED THE RADIO XNEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 239.

RAULAND ALL-AMERICAN AUDIO
TRANSFORMER

This 3:1 ratio amplifying transformer,
type R.12, which is manufactured by the
Rauland Manufacturing Company, of 200
N. Jefferson Street. Chicago, Ill, is enclosed
in a metal casing, thus shielding and pro-
tecting the coils from mjury. As shown
in the illustration, the transformer is very

convenient for mounting and wiring in
multi-stage sets. It has a flat characteristic
curve throughout a wide range of frequen-
cies, making it desirable for use in broad-
cast reception where distortion is undesira-
ble.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 240.
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Correspondence from Readers

A HAM WHAT AM

Editor, Rapio NEws:

In reply to Mr. S. L. Foster's letter
published in the September issue of
Rapio News I feel that Mr. Foster’s
attitude toward the amateur is unjust.

When I first entered into the “radio
game,” any amateur whom I approached
was ready and willing to give me all the
information and actual assistance that was
possible. No favor was too great.

I have been at several “hams’” homes
when one or more B. C. L’s. would call
for advice of different kinds, or informa-
tion regarding the building and operation
of sets. I have never seen one of them
refused; no question was too trivial or
ridiculous to be answered and explained
in detail. Several times they were dsked
to bring their sets around and the “ham”
would fix them up himself.

As for myself, my phone and door bell
are kept busy by B. C. L’s. asking for
advice or information—and not one has
ever been turned down or laughed at be-
cause his questions sounded ridiculous.

I feel that any amateur is willing to
help the B. C. L’s. if asked in the right
manner, and be glad of the chance to
establish friendly relations between the
two factions. I am positive that there
are plenty of ‘9s’ around Chicago that
will gladly give Mr. Foster a helping
hand. I suggest that he try again.

As to the failure of dealers to give a
customer satisfaction and the need of a
real radio man in their establishments, I
heartily agree with Mr. Foster.

Wane C. Dursix, Radio 8ARE,
148 Crosby Avenue,
Brentwood Boro, Pa.

DX AT SEA
Editor, Rapio NEWS:

While reading a recent issue of RAprio
News I noted an article on long distance
tests in the Pacific.

It may be of interest to readers to know
of long distance work achieved by the “S.S.
Ecuador.” “WBN.”

When “WBN” was on the San Francisco

Orient run, “KFS,’ Federal Telegraph,
San Francisco Beach Station, was worked
about five hours after the ship left

Yokohama castward bound and during the
three weeks voyage to San Francisco via
Honolulu KFS and WBN handled traffic
without failing to clear cach night. This
was done during the month of August, one
of the worst static months on this run.

Afterward the Ecuador was put on the
San  Francisco-Baltimore run via the
Panama Canal. That winter during a west-
ward bound voyage WBN held nightly
communication with NBD, Bar Harbor, on
the cast coast and KFS. San Francisco,
on the west coast, from the first night out
of Norfolk until reaching San Francisco.
Not a single day was slipped during the
entirc trip of about three weeks.

While I believe greater distances have
been covered I do not believe there is
another ship that has ever equalled this
record for consistency of the old WBN
I have mentioned herein.

The logs of the various stations con-
cerned will substantiate my letter.

My object in writing this letter is to point
out the fact that it is one thing to hear
stations ranging in power from 150 KW
up to 1,000 KW over great distances and
still another to work a 5 KW ship arc
over the same distance, not only once in
a while under perfect conditions, but to
do it consistently, not missing a night for
an entire voyage.

My personal view is that any ship with
equal equipment can accomplish the work
of WBN if not surpassing it, if under the
direction of a competent operator. How
many self-styled operators know how to
get the best out of an arc? My answer is
one half of one percent.

A E R

CAN'T THIS BE ARRANGED?
Editor, Rapio NEws:

An amateur or a phone-hound. which
shall it be? If I remain just a broadcast
listener, my interest in radio will soon
leave me. But as an amateur I would
make use of the experimental stage of
radio, and my interest would never die
out.

After one year of broadcast reception, I
have tired of it, to some extent. I would
like to join the ranks of the amateur. The
fact that I believe the future of radio lies
with the amateur, is the reason that 1
wish to become one of them.

Rapto NEws has kept me interested as

(nteresting Articles Ap-
pearing (n November
{ssue of “PRACTICAL
ELECTRICS”

Mercury Vapor Arcs.
Kenworthy

By Allan R.

Floating Needles and the Magﬁet.
By Dr. Albert Neuburger, Berlin,

Carbon Disc Rheostat,

Finding Positive Pole.

Thermic Telephones Concluded.
Little Known Methods of Produc-

ing Electricity. By Raymond
B. Wailes.

a broadcast fan. But now it has developed
i me the ambition to be a real amateur.

I have become familiar with the inter-
national code because of the exercises that
were published in the May and June
numbers of the Rapio News. I do believe
that the Rapto News will convert a great
number of the broadcast listeners, into
listeners of amateur code, or into amateurs,
providing the amateur will help.

Radio cannot save the amateur because
he will always exist. But the amateur can
and must save radio, because the peak of
broadcast listeners will eventually decline,
unless they will be able to understand code,
and the amateur.

The amateur should devote one night a
week to the transmitting of code for the
beginner. Is that asking too much for such
a good cause? There is more sport in re-
ceiving code messages than anything else.
The phone hound will soon be tuning into
code transmission.

I am a phone-hound, but an amateur at
heart. When I try to listen in on the
amateur I find mostly speed-stuff. And
the best I can do is pick out a few “Q”
signals, or letters,

“Amateurs,” help us phone-hounds one
night a week by transmitting code slowly to

us.
Good luck, OM, and 73!

D. H. Kawmp,
Lamy, N. M.

www.americanradiohistorv.com

ATTENTION ANNOUNCERS

Editor, Rabto News:

I do not wish to start a debate or argu-
ment through this department of your
magazine, but I do wish to bring to mind a
statement written by a certain H. K. M. of
Kentucky. He said: I am sure if we should
go to hear a famous orchestra or noted
singer some evening, we should be disgusted
beyond measure to have some one come out
after each number and make an announce-
ment.

This is reasonable, but he adds: So is it
with radio. It is my idea that most broad-
cast listeners like to know at least the call
letters of the station without waiting
through an entire program.

I will refer you to one time when I was
“disgusted beyond measure.”

I had tuned in a station very weakly and
when he gave his call T didn’t get his last
letter. I then tumed it a little louder and
waited for his call letters. I was right when
I said “waited,” for he did not stop to
announce through the entire program.
When he finally did give his letters they
were drowned out by an unexpected spark
station.

I think that most broadcast fans would
rather have the announcer call his letters
between every selection and get the thrill
of tuning in a DX station.

I would like to hear from other radio
enthusiasts regarding this.

GeorGE NIEMI,
Seattle, Washington.

ADVERTISING BY RADIO
Editor, Rapio NEws:

I was interested in an article in your
September number, “Radio Public Impatient
with Advertising Talks.,” Realizing that
there are at least two sides to every ques-
tion I would like to say a little on the
other side. I am not interested in selling
anything through advertising but simply
one of the many Radio users who emioy
good entertainment by radio, and a mini-
mum amount of interference.

Let us take for instance the case of Mr.
King who thought he would be entitled to
send a bill for his time to the Qil Company
who took up so many minutes in fo-cing
him to listen to an indirect advertisement.
I do not know Mr. King personally, but I
think it is safe to say that he is spending
some money for magazines and papers and
some time in reading them. I wonder if he
ever thought of sending a bill to the pub-
lishers of these magazines or papers for
the time required in reading these advertise-
ments. I understand that if we were to
buy our magazines without advertisements
we would have to pay several times the
present price of these magazines, as you
have doubtless found true of your own
magazine. There is no secret about the
fact that the advertisers are paying the
bulk of the cost of publishing practically
all of our magazines and papers. Of course
one might say that he is not obliged to
read the advertisements in the magazines
and that he was obliged to listen to the
talk by Radio or perhaps lose his station.
I do not believe it is possible for a person
to read a magazine without at least getring
impressions from the advertisements, which
run along the side of the rcading marter,
either from pictures or from catchy head
lines. Another proof that we are obliged
to read the advertisements is, if now the
advertiser is paying the bulk of the cost of
producing a magazine. he is doing it because
it is a good paying investment, and if we

(Continued on page 576)
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can
publish only such matter as is of sufficient interest to all

1. This Department cannot answer more th
2, Only one side of i

3. Sketches, diagrams, ctc., must be on separate shects. €
4. Our Editors will be glad to answer any letter, at the rate of 25¢ for each question.
calculations, patent research, cte., a special charge will be made.

an three questions for each correspondent. . .
the sheet should be written upon; all matter should be typewritten or elsc written in ink,.
This Department does not answer questions by mail frec of charge.

I'f, however, questions entail considerable rescarch work, intricate
Before we answer such questions, correspondents will be informed as to the price charge.

You will do the Editor a personal favor if you will make vour letter as hriel as possible.

POLARITY OF BATTERIES

(779) Mr. John D. Davis, Blackioot, Idaho,
asks:
SQ. 1. Please give an infallible proof for telling

the positive and negative of a battery when the
terminals are not marked.

. 1. A simple and reliable method is to
emerse the wires running from the two battery
terminals in a glass of salt water. The negative
wire will give off a large quantity of bubbles.

ARG

ni

AL RS L

No attention paid to pcnciled matter.

F

(). 2. DPlease publish a two-tube regenerative L &
hook-up using audio frequency amplification. Circuit of a =
A. 2. This circuit will be found in these col- 10-Watt CW. N
umns, An ordinary variocoupler may be rewound and Phqne ©
so that it can be used in this set. “B’” is the Transmitter %
secondary and consists of about 45 turns of No. Using a_Hart- N
22 8. C. C. wire wound on the stator of the ley Oscillating 3
coupler. “C” is the tickler, and the rotor of  Circuit. §
the coupler can be used for this without rewind- S
ing. “A” is an aperiodic primary and consists
of ten turns of No. 18 S. C. C. wire wound about
14 inch from “B.”
Q. 3.  What is the average range of a five-
watt C.W. ‘set?
Al We cannot give the range of a five-watt v
set, as this depends upon local conditions. type : TME 2AF 04
of circuit used, efficiency of antenna. cte. Under - - s ‘,f,’,— Q 780
good conditions it is about 50 miles.
first audio frequency transformer may be any
good transformer.  The push-pull transformers are
. of special make and can.be obtained from dealers
advertising in this magazine.
(. 2. Ushmgla five-watt G. E. tube, will a six-
volt “A” and a 120-volt “B" battery be satisfac-
tory? | n i
,4 A. 2, Good results will be had with these tubes
using the voltages specified.
Q. Would it be !practical to usc UV-201
AFRT e tubes in this cireuit? :

il

+ -
i
27;
C.W. AND PHONE TRANSMITTER
(780) Mr. Harold Dicter, Brooklyn, N. Y., re-
quests:
Q. 1. DPleasc publish a transmitting hook-up
using two W.E. VT-2 tubes. This circuit should

have one modulator and one oscillator. Both C.W.
and phonc are to be used.

A. 1. This hook-up will be found in these
nages. A DPDT switch is used to change from
C.W. to phonc. When thrown to the left both

tubes arc used as oscillators and when thrown
to the right one is used as an oscillator and the
other as modulator. A standard C.W. induc-
tance is used in this set.

HARD TUBE AS A DETECTCR

(781) Mr. Clifton A. Barber, Ganesvoort, N.
Y., asks:

Q. 1. Will a UV-201 tube work as a de-
tector?

A. 1. This tube will give fairly good results

when used as a detector.” It will not, however.
prove as efficient as a standard detector tube.

Q. 2. Can dry batteries be used for this tube
and how many are needed?

A Dry batteries can be used but they arc
not recommended as they will last but a very
short time. Tour dry cells will be needed to
heat the filament of this tube. They must, of
course, be connected in series. If four more
are connected in parallel with the frst four, the
batteries will last twice as long.

45V

(782)
desires:
Q. 1.

Mr.

1
|I\I|I|I|I|I|IIT—

+ -—

er a Fixed
Coupler is

Reduce the

Controls,

@779
PUSH-PULL AMPLIFIER

L. Flewellyn,

E. Smithport,

In this Three-
Circuit Receiv-

Used so as to

Number of

AU U I L

Pa.,

Please give a circuit for a three-tube

poi;er ampliﬁe}j using the push-pull system that
does not require paris that are unobtainable.

AL

This diagram appears herewith.

The

A. 3. These tubes will give excellent resuits
in this circuit' when the proper grid bias Is used.
b —
DRY CELL TUBE

(783) Mr. .Edward 'McGinty,
wants to know:

0. 1. Will any of the dry cell tubes on the
market give good. results in an Ultra Audion
circuit? |

A. 1. Ary dry cell tube will be satisfactory in
this circuit.

I'lint, Mich.,

SPARK COIL C.W. TRANSMITTER

{784) Mr. Clarence A. Brockert, Platteville,
Wisconsin, asks:

€). 1. When the power for the plate of a five-
watt tube is supplied by a Ford spark coil, can
I usc a rectifler on each side of the output of the
coil, and if so, how many jars shall T use?

A. 1. The plate voltage supplied by a Ford coil
can be rectified and filtered and much better
results will be obtained. At least six jars on cach
side of the line should be used.

0. 2, Pleasc give data on a suitable filter for
such a circuit.

Here is the
Circuit of a
Two-Stage
Audio Fre-
quency Ampli-
fier the Sec-
ond Stage of
Which is Con-
nected Push-

mput

|

ourput

Pull Fashion
for Power
Amplification.

TS
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The Sure-Fire or IDH Circuit Can Always Be Relied Upon for Good Work.

AL A1 AT 81 2~ A1

Q786

The Grid Tickler Coil
Wire on a_Tube Small Enough to Flt Inside of

“L.” This Coil Should Be Wound in the Opposite Direction to “L.”

“L-2”, May Consxst of About 15 Turns of Bell
A 2. A diagram is given showing the com-
plete circuit of this transmitter. The same

storage battery may be used for the filament and
primary of the coil, but better results will be
obtained with two as shown.
Q. What are the dimensions for a good
antenna to be used for receiving and transmitting?
3. This antenna should be of the inverted
apy type 60 ft. long, consisting of four wires
on nine-foot spreaders. The lead in should not be
more than 45 ft. and should be a cage of 6 wires,
6 inches in diameter.

THREE STAGE TUNED R, F.
(785) Mr. John L. Hirt, Cincinnati,

quests:

Qhio, re-

10000 D7 A henrys
7

Q. 1. Please publish the circuit used in the four-
tube Grebe Broadcast receiver.

A. 1. The diagram appears in these columns.
Variometers should be used that can have the
rotors and stators separated as shown in the
circuit. _— .

COUPLER FOR SINGLE CIRCUIT
(789) Mr. Earl Egger, Winston, Mo., asks:
(). 1. TIs it necessary to use a spec1a1 type of

vario-coupler with a single-circuit set?
. 1. Any good standard vario- coupler may be
used with a circuit of the single-circuit type.
0. Can a WD-11 tube be used with honey-
comb coils?
A. 2. WD-11 tubes can be used in connec-
tion with any tuner.

CW praveiance

]

Q764

Real C.W. Signals Can Be Obtained from a Spark Coil C.W. Set by Rectifying and Filtering the,
High Tension as Shown Here.

1. Kindly publish a2 hook-up of a three-
stage tuned radio frequency amplifier.

A. 2. A receiver of this kind would be very
difticult to tune. A set of this nature would tune
very sharply and each stage would have to be
tuned exactly at the same time or no signals
would be received. The only practical system
is the neutrodyne which has been published in
a previous issue,

SURE FIRE CIRCUIT

(786) Mr. Geo. H. Thompson, Plains-Ville,
Pa., asks:
Q. 1. Please show a diagram of the Sure Fire

circuit used at Station IDH. Three five-watt

tubes are to be used.
A.

This circuit will be found on these
pages.

Q. 2. What is the wave-length of an aerial 100
ft. long and 40 ft. high with a lead in of 35
ft.?

A. 2. Tf it is a single wire, the wave-length

of this aerial is approximately 180 meters.

ULTRA AUDION CIRCUIT.
(787) Mr. S. W. White, Qakland, Cal., writes:
Q. 1. DPlease furnish a hook-up for a single-
tube ultra-audion receiver.

A. 1. This hook-up will be found in answer
to question No. 615 in the March, 1923 issue of
RADIO NEWS.

Q. 2. How much more energy is used by the
WD-11 than by the UV-199 tube?

A. 2. The filament of the WD-11 consumes
.37 watt and the UV-199 consumes .18 waitt.

REBE CR-12 RECEIVER
(788) Mr W. R. Haase, E. Cleveland, Ohio,

requests:

100-METER TESTING STATION
(790) Mr. A, M. Held, Osceola Mills, Pa.,
writes:
1. On the night of August 28, I heard
a station on phone which signed 8XS. This sta-
tion announced they were testing on 100 meters.
What is this station’s location?
A. 1. This is the Westinghouse radio phone

testing station located at Pittsburgh, Pa.

Q 2 am usmg a three-circuit tuner con-
sisting of one vario-coupler and two variometers
with one stage of audio frequency.

Most of the

Wariomerer

.

00025

.used for this coil.

Radio News for November, 1923

time I get a squealing sound.
the cause of my trouble?

A. 2. This may be caused by too much re-
generation, or too much “B” battery voltage. Tt
is also possible that one or more cells in your
“B battery are defective or that there is a defect
in the wiring of the amplifier.

Q. 3. What would you suggest to increase the
wave-length of this set?

A. 3. We would suggest that a small fixed
condenser of .00025 MFD be connected from the
grid side of the grid variometer to the filament
51de of the secondary This should be placed
in series with a switch so that it may be cut out
of the circuit for lower wave-lenghs.

RECTIFIER TROUBLE

15791) Mr. Weston Valentene, Kensington, Md.,
asks
1. T am using a small step-down transformer
with a secondary voltage of 6-15, to charge my
battery A one-jar electrolytic rectifier is used
in series with the secondary and battery It rec-
tifies but only passes }4 ampere. What is wrong?
A, 1. The trouble does not lie in your recti-
fier, but in your transformer. Evidently you are
using a small bell ringing transformer that is only
designed to delvier 4 ampere. If a higher charg-
ing rate is desired, a transformer of adequate size
and design must be used. Also the efficiency of
the rectifier is small when used with such low
voltage. We would suggest vou use the 110
volts directly on the rectifier with a resistance in
series with the battery.

TRANSMITTING ANTENNA

Can you explain

(792) Mr. J. A. Clark, Milwaukee, Wisconsin,
requests :

Q. 1. Kindly give data on a good transmitting
antenna.
A This was answered in Q. 784 of this
issue.

Q. 2. TIs it advisable to break up the guy wires

supporting the mast. with insulators?

A. 2. Better results will be had if this is done.
If possible the guy wires should be divided by
insulators into short equal lengths.

FLEWELLING CIRCUIT

(793) Mr. B. T. Willard, Wilmington,
ware, wants to know:

Q. 1. Could a variometer be used in the sim-
phﬁed Flewelling circuit instead of the 120 turn
tickler coil?

1. A large variometer may be used in the
plate circuit for regeneration with fair results.
. How many turns of wire are used on the
primary coil in thxs circuit?
A. 2. The primary of a vario-coupler may be

Dela-

It can be made by winding
50 turns of No. 22 S.C.C. wire on a 4-inch tube
taking off taps every 10 turns.
Q. 3. Should this coil be in inductive relation
to the plae coil?
A. Yes, the plate coil, or tickler, should
be in inductive relation to the tuning coil.

A. C. FROM SPARK COIL

(794) Mr. Frank Watson, Brooklyn,
asks:

Q. 1. When direct current is used in the pri-
mary of a spark coil, is the secondary voltage
direct or alternating current?

A, 1. An alternating current with one-half
of the cycle much larger than the other, will be
delivered from the secondary.

If alternatmg current is delivered,
plam how it is produced.

A. 2. When the primary circuit is closed by
the vibrator, lines of force are sent out and cut
the secondary winding, producing a voltage of
opposite polarity to that of the primary. When
the primary circuit is opened, the lines of force
collapse, and produce a voltage of the same polarity
as the primary. This is an alternating current,
but the last half cycle is much stronger than the
first. When the circuit is closed, the self-induc-
tance of the primary is sufﬁment to retard the
current flow considerably in the primary of this
circuit, thus slowing up the formation of the
lines of force.

(Continued on page 632)
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The Circuit Used in the “Grebe 12” Receiver, Coil “L” is Wound Directly Over the Stator Winding of
the Variometer. .
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Radio clear—

or radio*

‘chatter”

How to make your radio set work better

VERYWHERE,
tens of thou-
sands of radio owners
have adopted the
Acme method to se-
cure loud, clear
~ broadcasting. Even
“ stations 500 to as far
" as 3000 miles away
are being clearly
heard.

The results have
been marvelous. Loud, clear radio
concerts are now received with sets
which once seemed capable of pro-
ducing only faint, weak or distorted,
almost unintelligible sounds.

OPERA SINGER OR PARROT?
Distortion in a radio set — like a
parrot trying to imitate an opera
singer—can only produce discords

Radio and sound engineers, after
long research have perfected two in-
struments which, together, insure
maximum volume, clarity and dis-
tance. First they designed a special
type of amplifying transformer
which does not distort over the voice
and musical range, to 5,000 cycles.
Its 4.25 to 1 ratio works
with any vacuum tube
made, either dry or stor-
age battery type.

This is the Acme A-2
Audio Frequency Am-
plifying  Transformer.
When used in one stage

# of amplification (consist-
' ing of a vacuum tube, the
Acme A-2 itself and cer-
tain minor apparatus) it

?"\-_J
The Acme A-2 Audio
Transformer (shown)

and Acme R-2, R-3,
and R-4 radio fre-
quency transformers
sell for $5 each. For
prices on specia.
transformers for any
type of business, send
specifications to fac-

tory.

for

amplification

produces strong, clear signals in any
head set. When two Acme A-2’s
are used, an Acme Kleerspeaker or
other loud speaking device will give
loud, clear, undistorted music.

Builds up incoming waves

Then they perfected a second instru-
ment which gives any set greater
range. It builds up the strength of
the incoming radio waves before
they are acted on by the detector.
So signals from far distant stations
(which have never before been of
sufficient strength to cause the de-
tector to act) can now be secured—
and with the aid of Acme A-2’s
turned into loud, clear undistorted
concerts. This second instrument
is the Acme Radio Frequency Am-
plifying Transformer, and is made in three

types, R-2, R-3 and R-4, for more than one
stage of radio frequency amplification.

Send for booklet

In order to secure the best results with
Acme Transformers, which are sold in all
radio stores send for “Amplification with-
out Distortion,” which not only explains
how to secure the best results with your
own set, but also has wiring diagrams
helpful in building a set. Amplification
and distortion are clearly explained, and
methods of remedying poor results are
described. The book also explains how to
get Audio and Radio Amplification on the
same vacuum tube—the “REFLEX"” Sys-
tem. Send ten cents for your copy. Acme
Apparatus Company, Dept. 21, Cam-
bridge, Mass., U. S. A.

R Y T L e L P T P P L T |
ACME APPARATUS COMPANY, Dept. 21,
Cambridge, Mass., U. S. A,

Gentlemen:—Enclosed find ten cents (U. S. stamps) (U. S.
Coin) for “Amplification without Distortion.”

Name

Strect

U o-

o S O Y D
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Let anExperienced Newspaper
Man Show You How to Break

2ezirir Into the News-
paper Field

&

LR AN
%@;‘_*m,#y -

TE\\'SPAPER work offers countless opportuni-
ties for the young man or the young woman who
4 really wants to amount to something. The his-
tory of Journalism _shows Innumerable instances
where bright young Reporters have been graduated
from newspaper staffs to high places in the indus-
trial and political world. Ex-President Harding was
an old newspaper man. Thomas \W. Lamont, one of
the senior partners of J. P. Morgan & Company, Wus
a reporter on the New York Tribune., Senator Wal-
ter E. lidge of New Jersey was, and is, an editor; so
is ex-Senator James K. Vardeman of Mississippi.
Augustus Thomas, America’s_foremost playwright,
was a reporter on the St. Louis Post Dispateh.
Arthur Hopkins and Brock Pemberton, theatrical
producers, were newspapermen. Arthur Woods, ex-
holice commissioner of New TYork, was a reporter.
Newspaper work, in itself, is a field that offers un-
limited opportunity—and it often leads to better

M EASCINATING WORK
Salaries of §40 to $125 a week

There isn’t any profession that offers the thrill
that Journalism does and-there is always room for
a live, wide awake young fellow in this exciting
field. Regular Reporters earn from $40 to $125 a
week. Good deskmen on a daily paper are paid
from $60 to $100 a week. A ‘‘Star’” Reporter can
command his own salary.

Part Time If You Prefer
Hundreds of ambitious men and women make extra
money by corresponding for newspapers or writing
for magazines in their spare time. Many of the
most successful reporters of today started in this
way. If you have the ability to write, there is
always a market for your efforts.

We Will Teach You Journalism
At Home

Henry J. Brockmever, Assistant City Editor of
the, New York Evening Post, will give you a thor-
ough training in Journalism in six short easy les-
sons. Mr. Brockmeyer is well qualified to teach you.
He has trained hundreds of men and women, many
of whom have, under his guidance, developed into
front rank reporters or feature writers.

Mr. Brockmeyer’s course in Practical Journalism
will teach you what it would take months of actual
newspaper work to learn. The course is complete,
authoritative, easy to understand. In it Mr.
Brockmeyer has incorporated everything that his
long experience of over thirty Years in the
newspaper field has taught him.- It shows not
only the way a newspaper is run, giving a
detailed  explanation of the reportorial and
administrative staffs, with the duties of each, but it
trains the student in every Phase of Journalism,
instructing him how to develop a “'nose for news”’,
how to write, how to prepare his copy and edit it
for publication and drilis into him the development
of style, with countless references and actual ex-
amples.

The complete course comprises six comprehensive
lessons Jjust brimful of everything a reporter or
correspondent must learn. And it's all interesting
reading—more fascinating than any novel. You
won’t want to stop studying once You start.

Five Days Trial

To actually prove to you the merits of the course
we will send it to you on five days’ trial. If at the
end of that time you do not feel that you have re-
ceived more than your ten dollars’ worth (the price
of the complete course is only $10) you may return
it to us at our expense.and Your money will be im-
mediately refunded. We won’t even ask you for an
explanation—we guarantee to refund your money in
full within twenty-four hours after receiving the les-
sons back. )
Just pin a check, money order or ten dollar bill
to the coupon below and mail it to us. Then
take five days after the course arrives to decide,
whether you want to keep it or not. You, alone,
will be the judge. e know that you will find the
course worth many times its price.
THE PRESS GUILD, Inc., 66-R-W. B’way, N. Y.

e N Y T T L L Y L ]
THE PRESS GUILD, Inc.. ;

66-R-West Broadway, New York City.

Enclosed find $10 for which you are to ship me
at once, prepaid, Henry J. Brockmever's complete
course in Practical Journalism with the distinct un-
derstanding that if ¥ veturn the course in five days
‘my full $10 will be refunded and no questions asked.
(Name)
(Address)

(CI£Y) covensossancen

T T T T safe tumperatures (feivin)

Vacuum Tubes for Amateurs
(Continued from page 555)

I T T T s

tained in short time by operating at high
temperatures, or it may be obtained in long
time by operating at low temperatures. At
the same time we must obtain a certain elec-
tron emission to produce results required
of the tube.
the life to be as great as possible. The
reduction of filament diameter is propor-
tional to the evaporation rate as in Fig. 4.
An operating temperature may be chosen to
give this reduction in any desired time, and
it is necessary to designate a temperature
which will give a reasonable life, about
2000 hours. That constant filament tem-
perature which will reduce the filament di-
ameter by 10 percent in 2000 hours is called
the SAFE TEMPERATURE. It is the
temperature at which tube filaments should

2530
2520‘

?5/o| i

Obviously it is desirable for .

TRETEE bl oo gl R T TTUR O TTITI,

ciency than the smaller. In this respect
oxide coated platinum filaments are far
superior to tungsten filaments, their fila-
ment efficiency being very much higher. The
oxide coated platinum filaments require very
much lower temperatures to produce a given
electron emission than tungsten. This ex-
plains why the oxide coated filaments are
worked at such low red heats whereas the
tungsten has to be heated to whiteness.
The oxide coated filaments, therefore, have
a much longer life.

VARIATION OF FILAMENT LIFE WITH

TEMPERATURE

_ The great importance of constantly work-
ing filaments at their rated safe tempera-
tures will be evident from the following
instructive figures. The safe temperature

05.25

Tungsten Filaments 325

il calculated as follows

1- Sare. femp, .9ala. €rap. i 2000 s,

| 2-Watts, from W= 12.54 (53 1474 oops
|3 Lission, from (= 34 xI0TE~

[4- Lriciency, Ralro

Filament erriciency (milliamps ~ watt)

= T | 225
Jigmerer (m1/s, -

e ——att]

9

0=

77 73 14 15 16 77 18 19 20

Such Curves Permit One at a Glance to See the Efficiency of a Filament Such as is Used in a V.T.

be operated to secure maximum life and
maximum operating efficiency.

The safe temperature will naturally de-
pend upon the size of the filament, for the
evaporation depends upon this. In Fig. 5
are plotted the safe operating temperatures
for different sizes of tungsten filaments, and
it will be seen that the larger the diameter
of the wire the higher is the safe operating
temperature. In the same figure are plotted
the filament energy consumption and the
emission at the safe temperature for various
sizes of wire.

FILAMENT EFFICIENCY

The efficiency of any device is defined
as the ratio of the work it does to that
which is put into it. In the case of the
vacuum tube filament it has a certain definite
function to perform, namely, to emit elec-
trons. For any given purpose it has to emit
a certain number of electrons. Thus it
has to emit more for transmitter tubes than
for receiver tubes. The less energy re-
quired in the filament to produce the re-
quired electron emission the greater is the
filament emission efficiency. This is defined
as the ratio of the electron emission to the
energy expended in the filament to produce

it. In Fig. 5 is also plotted the curve for -

the filament efficiency of tungsten wires at
the safe temperature. The larger sizes of
tungsten wire have a greater filament effi-

www americanradiohistorv com

for a 5 mil. tungsten filament is 2442, as
seen from Fig. 5, and at this temperature
it has a certain amount of evaporation. To
attain this temperature it is necessary to
heat it with a certain filament current. Cal-
culations and experiment show that to raise
this temperature only 1 per cent, namely to
2470, requires that the filament be increased
by the very small amount of 2 per cent.
But the evaporation of the filament at this
slightly higher temperature is three itmes
that at the lower temperature. In other
words, since the filament evaporates three
times as fast at this slightly higher tem-
perature it will last only one third as long
as it would at the safe temperature.

It is important to realize what this means.
A 2 per cent increase in current in the
filament, which may be hardly noticeable on
the ammeter, produces only a 1 per cent rise
in filament temperature, which is sufficient to
reduce the life of the tube from 2000 hours
to 666 hours The life of a tube decreases
remarkably tapidly with increase. in tem-
perature. Fig. 6 illustrates this fact clear-
ly. It shows the life of a 10-mil. tungsten
flament at different tempertaures. At 2480
degrees its life is 2000 hours, and at 2500
degrees, it is 1450 hours. The very sharp

- slope of the curve shows how fast the life

falls for small temperature rises.
In order to secure our maximum 2000-
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Midgets in size—but giants in power

MAGINE a radio storage battery so light that
you can lift it on the palm of your hand, but
powerful enough to supply all the current you
need for long-distance receiving—and then some!

The new two- and four-volt Exide A Batteries
for low-voltage tubes weigh only five and six
pounds each. And they are wizards of efficiency
—right in step with the latest developments in
radio receiving.

These sturdy little batteries are neat and com-
pact. They were specially designed for WD-11
and UV-199 vacuum tubes, but can be used with
any low-voltage tube. The two-volt Exide A
Battery consists of a single cell. It will heat the
filament of a quarter-ampere tube for approxi-
mately 96 hours. The four-volt A Battery, hav-
ing two cells, will light the filament of a 60 milli-
ampere tube for 200 hours.

Service you will
appreciate

Exide Radio Batteries are
carefully constructed on
sound engineering princi-
ples. They give the kind
of service every radio fan
would like to get from his

For six-volt tubes

Like all Exide Storage

Batteries, the Exide A
Battery for six -volt
tubesis dependable and
long-lasting. Itis made
in four sizes, of 25, 50,
100, and 150 ampere
hour capacities.

storage battery.

Asyou know, any varia-
tion of current in the plate
circuit produces weird

sounds in your phones.
With an Exide B Battery

Exide B Battery supplies steady, noiseless cur-
rent. It permits the niceties of adjustment that
make radio receiving an unalloyed pleasure.
The Exide A Battery for six-volt tubes has
extra-heavy plates, assuring constant potential
and uniform current over
alongperiod of discharge.
Like all Exide Batteries,
it embodies the finest
materials available.

In marine and
commercial wireless

Exide B Batteries

On sea and on land the
Exide plays animportant
role in the industrial life
of the nation. In marine
wireless Exide Batteries
provide an indispensable
store of emergency current. A majority of all
government and commercial wireless plants are
equipped with Exides.

Exide Radio Batteries are sold by radio deal-
ers and Exide Service Stations everywhere. Ask
your dealer for booklets describing in detail the
complete line of Exide Radio Batteries. Or write
direct to us.

give noiseless, full-pow-
ered service over a long
period of discharge. De-
signed throughout to pre-
vent electrical leakage.
Capacity, 3 ampere hours.

Exide

RADIO BATTERIES

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Oldest and largest manufacturers in the world of storage batteries for every purpose
Service Stations Everywhere Branches in Seventeen Cities

hooked up to your set, static is the only inter-
ference you will have to contend with. The
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Quick, Positive Connections

UNION RADIO

TP JACKS

Cost Only 25c a Pair

That they give you quick,
positive temporary con-
nections is only one of the
many big advantages of
Union Radio Tip Jacks.
Just wwhat you want when
you build your own set or
"~ experiment with different
circuits and hook-ups.

They can be attached to all stand-

ard thicknesses of panels. The

bushing is 4" in diameter and fits

a 17/64" hole. Will grip all wires

from 24 B & S gauge up to an-

tenna wire, battery leads, loading
" coils and vacuum tube lugs.

No parts to chip, lose or deteri-
orate. All parts heavily nickeled.

Other Guaranteed Parts

Dial adjusters for minute variations
in capacities of variable condensers.
Price 60c.

Variable Condensers. Famous for per-

formance. Without dials, 3 Plate—
$1.00; 13 Plate—$2.00; 23 Plate—
$2.30.

Tube sockets of molded condensite

highly polished. Phosphor Bronze con-
tact springs. Reinforced bayonet slot
prevents breakage. Accommodates all
standard tubes. Price 75c.

Should your favorite Radio Store not
carry Union Radio Tip Jacks and
Guaranteed Parts send your order di-
rect to us, also write for your copy of
“The Union Radio Catalog “C.’

Retailers and Wholesalers

Samples of our guaranteed, reason-
ably priced “Quality Products” sent on

request. Our terms and trade dis-
counts are liberal. Write for our
proposition.

UNION RADIO CORPORATION
200 MT. PLEASANT AVENUE, NEWARK, N. I.
NEW YORK OFFICE, 116 WEST 32nd STREET.

¢
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~ment at constant cur-
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hour life it is neces- 200
sary to keep the filament 190
at constant safe temper-

ature throughout its 180
life.  The importance ?
of the above analysis 170
arises from the fact

160

that in practical opera-

tion we have no direct

measure of the filament
temperature, but must

rely upon indirect indi-

cations of meters, such

as ammeters, volt-

meters and wattmeters.

Since the filament is

continuously evaporat-

g the temperature con-

ditions are  variable.

Tt is necessary to oper-

ate the filament at con-
ditions which will keep

P07 Fmission 1o Lire { /L’/)‘/aﬁbs 7o hour)

Emission (Milemps per (m.)

it nearly constant in il R
temperature, We have 70 [708 /:/g ot
only three modes of con- e frfect of

trolling this, namely : 60 |eool- Jemperature on

(1) to operate the fila-

iy

rent, (2) to operate the
filament at constant

2- bmission per cm lenghh
2 Ufe, and

3- Ratip of emissioh 1o i

1
¢

voltage, and (3) to op-

crate the filament at

constant power. FEach

of these methods pro-

duces different results.

As the filament is
used it constantly evap-
orates, and its diameter
decreases, therefore its
resistaince must increase.
If the current is kept
constant the iR watts inerease.” This
power increase results in a. higher tem-
perature according to Fig. 3, the evapora-
tion increases still more at this higher tem-
perature. This cycle keeps up with the
result that its effects are cumulative and
life decreases very rapidly. If the voltage
is kept constant the filament energy con-
sumption, V*/R, decreases (for V* is con-
stant and R increases due to evaporation),
thus the temperature would tend to' de-
crease. When the power is held constant
we have to consider the joint effects of
voltage and current. This entire problem
is subject to analysis and the curve in Fig.
7 shows the results. Here the variation of
filament temperature is plotted as a func-
tion of the product of current and different
powers of voltage, as iV’ (constant cur-
rent), iV*' (constant power), iV® iV®, and
so on. From this curve it is seen that for
iV® constant, which is constant current

I

e

2o 200 -

] [7g. R
Filament Temperature Rise
vs
Proguct of volioge ong
current for aifterent
powers of yo/lage

T

Per Cent rise m Frloment Temp.

B g .
we° w w? iv?

Curve of a Filament Operated at Constant Power.
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lemperature
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2200

The Life of a Vacuum Tube Decreases Very Rapidly for Only a Small
Increase in Temperature as May Be Seen in These Curves.

Eui=

o0

=

Fraet ot

7500

2300 2700

csince V° is unity, the temperature rises

enormously, hence life is decreased. For
iV constant, which is constant power, the
temperature rise is only about 3 per cent,
but as we saw by the above analysis that a
1 per cent rise in temperature reduces tube
life markedly, this is not a desirable method
of operation either, although it is much
better than constant current. For constant
voltage, which is not shown on this curve,
the analysis shows that a reduction of tem-
perature results (this reduction was qual-
itatively shown at the beginning of this
paragraph), the reduction being about 2
per cent. As far as tube life goes the best
method of operation is to work with fila-
ment terminal voltage constant. Of course
this slight reduction in temperature will
result in diminished electron emission hence
reduced output from tube. In the long run
this will be found more desirable than very
low life. The analysis of Fig. 7 shows that
the filament is held at constant temperature
if the product of {V® is held constant. But
since there are no meters reading such a
product, this method of operation is out of
the question.

This discussion should be of considerable
help, as many amateurs are doubtful as to
the best method of working tubes. There
is no question but that constant voltage is
most suitable,

CONTROL OF EMISSION

When a body is charged to an electric
potential V, an electric field of force exists
around that body, and is most intense near
it, but falls off in intensity as the distance
from it increases, This field acts on other
charged bodies in it. If they are charged
with the same sign of potential they are
repelled; if of opposite sign they are at-
tracted. Thus we saw that the electrons
emitted from a hot filament in the field of
a positively charged plate are attracted to
the plate producing a current. If the plate
were negatively charged the electric field
produced by it would repel the electrons,
hence no current would flow.

APPLICATION TO RECTIFIER
This action of the electric field on charged
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REDUCED PRICES

ON STANDARD QUALITY PARTS

WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES ONLY

SERVICE AND QUALITY
BUILT THIS HOUSE

14 LATEST HOOK-UPS, 10c.

PHONES THAT
HAVE STOOD
THE TEST OUR GUARANTEE YOUR PROTECTION ‘ VACUUM TUBES

Your satisfaction guaranteed. If for any reason you do not feel satisfied Genuine Cunningham or Radioe

Ee'l%' srcfé'os‘sogguble with your purchase, you may return it and we will refund your money. We %ron énadorJy the t()}eneral Elec&

oM . $3.65 will pay return transportation charges. nreli ﬂond 1?16”(;1}&:“11&”3;%?}1?

Bglls I‘“’;&Ogmmle Wo do not sell “"bootleg’ tubes.

o o 300 420 180° VARIOCOUPLER VARIOMETERS B-0200 Detector ........$4.40

The primary and secondary
windings of this coubler are
properly proportioned and
shaced. The center of the
secondary is always in the
venter of the primary field.

For efficiency, perfect inductive
ratio, low capacity effect and
neatness of design these vari-
ometers are unexcelled.  All
metal parts nickeled brass.
Stator and ball mahogany finish.

B-201A Amplifier ...... 5.80
B-WDIl 1% Volt ...,.. 5.90 &
B-WDI2 1% Volt ...... 5.90
B-UVISY 3 Volt ........ 590

B(62 TFrost double
hiead set 2000

ohm

BI163 Irost double
head set 3000

ONIN_ o mag sesas $4.85

Unlik i

g:%% ltlosn]douh]c head 190{) '12”010 ollnn " gg Zg (”’(‘151 S‘ tm]olsntg Coﬁi’;gf ﬁb:; "Flzgn:??&% completely assembled

Srandes Superior deuble head se 5 hase, brown formica tube . o 2.65
BI67 Brandes Nuvy type double head set $6.95 | and nickeled metal parts. Pane{ & habls g:ggg %;?;gg:g:g; 1{13 %g “’zifg i $2 o5 METAL AND

BI168 Cenuine Type C. Baldwin Thones mounting. e ollowing  Enocked-down variometers have BAKELITE SOCKETS
| double head set $10.50 | BEI00 Coupler ... ..................... $2.75 m\ee stator midmgs wound and cemented veady | Bakelite brown finished socket
Bi169 Genuine Type . 3 n e fo hut in place. 'Two sizes of wire as listed. |for base mounting. = Double
Bowith eord ......... ...l 5.35 ISOCOI%OUL]:I%ED ROTOR TYPE o pleto. with wire and metal parts. ;f.oxlxllg contacts held rigidly
MADERA CLEAR SPEAKER 81205 Knocked-down variometer with in place. -

) This 180 degree variocoup- No. 20 Or 18 WITe ..eniiviiiciiiiiiionn $1.85 | BI076 Bukelite socket $0.49

Natural tone from radio B1075 Nickeled nietal

made possible by a new ler has leavy black tube L

process.  Die cast wood :\lnd nfoulded rotor ba}l._ N{/%%%gﬁ%gggsi: i;e}lje\gIQSSoclet ....... gg

horns. Now you can have Y"““( with green silk . ) . aRiNG5a] B ket ..., 5 .
wire and has 10 taps on This variometer is made of -Uvi dapter .... .49

AL SPEECIT — i g
REAL SPEECIL and high grade black moulded |

ol - the brimary. Metal parts
}li?tr\nlzmn\[USIb iithouy are brass nickel plated. composition.  Wound with WDi11 BAKELITE
Ifurnished without base, green silk wire. Metal parts SOCKET

I‘mxshcd in  Crystalized
Blaek or Mahogany,
Height, 12 in. Furnished
completo with BALDWIN

This socket is to be used with §

the above tube.

BI1077 Bakelite socket $0.32
ADAPTER

but can be mounted on are nickel plated.
banel er table. B1220 loulded vario-
BIi20 Variocoubler ................... b meter  .............. $4.35

U]NI'I";. Can 'hft utsegl with VARIABLE CONDENSERS ERLA R.F. TRANSFORMER The mgr}sle of the adapter s |
é}lé' 3 or 5 volt tubes. Condensers are made | SPecify Ist, 2nd or 3rd stage. to make your regular socket
f 70(]'){“1\Lxder.1 cluu[ of heavy aluminum | B1500 Eria Transfermer .............. $3.67 - usable for a \WDIL Tubé)c
speaker ........ MAGNAVOX Ix)vliat}]csl;ig?lvegr;?desg;ck%q ERLA REFLEX TRANSFORMER BI078 Adabter ....................... $0.46
Bi170 Radio Magnavox H3............ $29.50 lite ends. B1650. Reflex Trans{Omier_,eus sss aucves 53 VACUUM TUBE RHEOSTATS
A B1443 13 plates .001 AUDIO FREQUENCY This is a reasonably priced,
I & mmscas) i Mfd. without dial AMPLIFYING smooth acting rheostat that will
g = 1.95 TRANSFORMERS mount directly on back of panel,

Bl423 23 plates Correctly designed fer minj- | Bakelite arrow knob.

JACKS AND PLUGS

. . et s | [Py L0005 Mfd.  without istri ity 31050 Rheostat ......

Aty fl11'0 ']mllst)}xmrl “l(il}?({i((f;li\k,cslhill-? ?:,15:::(:8;?4 dial .......... $1.60 ?ngco?ésﬁ)lsgmebdhxceﬁgig%eg?xq Genuine Cutlc‘r—Hammer- 1h:(5)‘-:

}?Uf(‘ silver C\O'I:m‘lcls'-ﬁ o s ineh thick.  Shread Bi4tl 11 plates .00025 Mfd. without dial 1.35 tifully finished in nickel and tats, we believe, are the best

:2;.31:;{;:31;:{‘1(0 solx]erinE ‘easy. 4 B1403 3 plates .00005 Mfd. without dial (.15 black énamel. Ratio 5% to L. meostata on the market today.

B33 One spring (open circuit). Hach..$0.37 VERNIER VARIABLE BI506 Shielded Trans- Arranged for banel mouni-
B34 Two spring (closed circujt). Mach . .45 CONDENSERS former ................ $3.75 Ing. Tho picture ~shows §
YB|3]| Four spring (two closed eircuits) 4 Tor fine tuning, neat THORDARSON AUDIO gzxc;t‘sexﬁ?clﬁgléflpeIélfllil?)te;"gé
G| el me e - e o P ey o e s appearance, this con- imi ) k i
BI35 Three spring (mwo oben circuits, denser is  just 11110 FREQ’}JREI{\INCYF AMPLIFYING is similar, :
commonly ecalled “'single circuit tilament thing. Made of hewry . SFORMERS BIOGI Vernier type 5
eontrol’”), TMaCh cee i aa -58 | aluminum plates and f There is probably no better C. H. Rheostat....$0.40 &

known transformer. Jade by
a company that specializes in
transformers. Entirely en-
cased  in _ sheet aluminum

BI36 Five spring (two open and two high grade bakelite
closed eireults, commonly catled *‘two ends. Thesecondensers
circuit filament control’”). Each.... ... . .75 L are  furnished with

B1062 C. H. Rheo-
¢ stat withgut vernier. .95
B1064 Howard vernier rheostat oberates &

B(39 T'lug with threaded harrel instead neat appearing knob 3
of set screws. Takes cord tips......... .45 | and dial, £ Hno b Sy shield. Heavy  connecting from Oﬂ%Iknf‘JQ TR b ey s:gg +
VARIABLE ]BILIiZ‘I 41 plates vernier .001 Mfd. with$4 th:}Ax)s to bmdrjrng posts. B 1065 oward rheostat without vernier. .
GRID LEAK me s sosiiuofanocacncedlhoc ity oo o 504 — Thordarson HOWARD POTENTIOMETER
ates ver ansformers, 3% . $3. .
OI»)I?:(‘-‘I?’H (’le!":llllgiplt(*{lne;:upne“mmmo di!l‘r‘?. = Ihl .“.e.b. !ex mer o .0.0.0.‘). \[fd ..... ) b Bll 151213 ) 3?1?511(: s/ﬁn tt”[‘xtnﬁ?}x‘x‘x?m, 6 to 1. $3.85 BI066 200 ohm F (;SBI"X“II‘“SBW‘ """""
© ename 5 G-\
B0 IGHdWIEAk_oFimsagh e =< | INDUCTANCE COIL MOUNTINGS BITREESS) By %"‘;TTIE?I(FS o TR e e
GRID AND PHONE CONDENSERS i i For base or panel mount- @ -H.d, L Dial as pictured.
: Mounting Holes sbaced to fit ing. Connecting  leads qo 2 five days old Sharply engraved fg

divisions and
figures filled
with a brilliant

furnished, coil settings
are adjustable by imeans
of knobs. Made entirely

aro serews of ahove Grid Leal. Miea
nununz'nusm' insulation, wrapped with var-
\aD0z3 N nished cambric tape. Capacity,

8230 22%  volt  Signal
Corps type. Size $3% \2\"1/4

= 00025 2Tfd. of bakelite with nickeled inches ATl .. 81018 kel i white. Set screws
B55 Grid Condensers ..... 07¢ brass metal barts. Coil B235 2212  voit u. 8 Baketite inctuded. Composition
B59 Thone Condenser, .001 Mfd.... ...20¢ fosnlmx; can be locked by - 4 : B502 Dial, 2 inch, g-lg in. s{mft
-_— === & = s nurled set screws. taps. Size, 4x2%x2% inches B500 Dial, 3 inch, 8-16 in. shaft.
FRESHMAN MICON § g:ggg :}:l‘:%eucopﬁu momg.ung 3 B240 22% volt large variable — 5 B501 Dial, 3 inch llA in. shaft. .
e mounting ., tive taps. Size, 6%x4x3. Prico ........ . B504 Diual, 4 inch, Y% in. shaft.. :
3 -
TESTED MICA ﬂ‘i ! E‘m"‘“ﬂ*“" coil i B245 45 volt large size bmdmg Dos Moulded composition dial as pictured. Has ag
CONDENSERS “ INDUCTANCE‘C‘OILS Size, 77x6%x3. Price......... luster that cannot be told from B‘;kelllteD Set i
B62 00025 nfd. Condenser............ L Rigidly wound, i screws included. ach 07,
g?i .80(1)5 mfd. Condenser..,., . .29 | ished, low d:smbuntlecfwcm,glcl. INDUCTANCE sdeTCH f gggg g;a% 2311%01,, 3- 1][‘ ;{1 Sm“ so |g gg(}g
> .0p mfd. Condenser. il ity.  All coil For neat appearance an ial, in. sha . .
BG5 .002  mfd. 3 3 ey pleau iped time saving, we suggest B555 Dial, !4 in. shart 25 $2.75

.33 | with standard  mountings.
.44 | We can supply any of these
.69 | coils_without mounting plugs, It needs but one hole in
.82 | for 33c less than the prices - ticknanelptolitel monnted
1.41 | shown.  The wave lengths shown are range | SWitch Points are mount:
linits, based on s variable condenser of .001 |ed on this switch, 15

B565 Dial, 3% ineh Y in. " shart. . ..375 $4.00
CABINETS

Fine finfshed cabinets
with hinged top, stuyd-

this inductanece switch, as

B66 .0025 mrd.
% B67 .005 mid.
§ B68 006 mitd,
4 BG9 0L mfd.

" FRESHMAN VARIABLE GRID | stk capacity. switch boints, in all, ily built = Theso make
LEAK AND GRID CONDENSER Nunberof  Ware Prico | B1095 Inductance Syitch e T
For unbroken range— Tzlx_rns Lengths Mtd. $1.76 made to flt panels listed

_to 5 megohms, | BI725 5 125- 250 $0.82 BINDING POSTS below. Panels not in-
ies signals, low- | BI726 35 175- 450 0.95 ; Complete with screw and washer. All jcluded. Seo tablo for

ers  filament ecurrent, | B1727 50 240- 720 1.01 r
inereases  buttery life, | B1728 ’I’S 390- 910 1.07 brasy finished in polished uickel or %aznlt;l S%zes
i eliminates IMssing, | B1729 100 500- 1450 12 with black composxtlou top as listed. 6x7 ...
freshman Varkable Leuk BI731 9 - 25 : = 7318
Condenser oo e g | BI732 280 1200- 3300 130 Bl ed .oo-f00 05 | B228 Tx18
CRYSTAL DETECTOR BlLs3 800 1500- 4500 135 | e “xzﬁ'fﬁlehgﬁgm?}one“ﬁ or Wire 4c 35c | B221 TaiL
A very high grade glass B1734 400 2000- 5000 1.56 Bl I'Z \lediLm sizeD blackl compo- ¢ -
enclosed crystal detee- g:;gg ggg iggg-ls%)oﬂ :g; sition, top ......... e 5 486w PANELS
tor Ineluding the crys- M b . B120 Large size, composltion tob 85c Genuine Formxm Panels, to fit our cablnets.
tal.  All metal parts B1737 750 5000-12000 192 | T A B267 6 $0.50
nickel plated Adjust- B1738 1000 1000 15000 2.23 SPAGHETTI AND ! WIRE B269 T i
able to any point on the B1739 1250 4750-19500 2.43 | Yellow finish spaghetti. 5
ervstal, BI1740 1500 11500-26500 2.57 | B33 Per 4-ft. length................... 7%
B20 linclosed ecrystal WASE ANTENNA WIRE B32 Tinned Copper No. 18 Wire... q
dOLeCtor ... .ovnil e -$118 { The following are 100-ft coils of 7 strand | B33 Wire with  insulatlon similir to B26( T
A lower Lriced but nicely constructed de- eable of No. 22 wire, which makes the best %‘? 11‘6” it ire is tinned for so ““"Z
tBeSclt]mD tccli)stdl included. - Aeriali. Use phosphor brIanze. where the | Price 10 feet MAGNET WIRE
ehectlit . gas. .m .- ceeeeen D00 0zsda . span iz 100 feet or more. t is stronger. Quality magnet wire. We carry three tyDes in
TESTED o B350 Stranded Phosphor Bronze, 100 ft. $1.47 | SWITCH POINTSAND STOPS stock. Each spool is 8 oz
ESTED CRYSTALS | B355 Stranded Cobber, 100 ft......... 77 Double cotton
B356 Single No. 14 b nd ¢ Brass, polished nickel finish. Screw = red o
Selected and tested galena or | 32 “‘F’ are so opper size, 6/32x55 ins. long, two nuts with o _.COFEas reen sille Enameled
silivor Each box contains | YVire (i3 98 00003000 10 55 | each contact boint and oue With stops. e g‘xge sIo’rzige QB‘QS g’é‘;g 21216’ ?613"9
enough for four to six ordl OE@E@ INSULATORS BISS Sultch point %7 dia., % hish 20 55 B2z .90 B2 50
3 nlenn. These are very strong strain Ea. .0 oz. .18 undred B24  1.05 B24 .55
Bi5 Sitleon, Der bhE. 13 tyno. insilators  Liach Doz | BI30 Switeh  Point Hun- B26 1.8 B26 .60
e e e 2 | B360 Moulded  insulator  shown diam., % inch; height, Each Doz, dred B30 1.70 B30 .65
HIGH FIXED RESISTANCE TUBU- [obove ... ... ... .. ... ......... $ .10 $1.10 ' 3-16 inch .............. 3c 20z $1.40 B32 2.00 B32 .70
LAR GRID LEAKS AND B365 Porcelain insulators ....... .09 958|5O Switch Stops...... 3c 20¢ 1.40 B36 270 B3 .90

~ SWITCH LEVERS
A high grade, polished nickel-
plated lever with solid mouylded §
black composition knob. Com- §

MOUNTINGS
BI % Megohm Resistance. .
B2 One Megohm Resistance

HOW TO ORDER

Order from this page.. Please give number, description and price of the articles you

B3 One and half Megohm Iesistance.. . .18 gl

B! Two KMcaollnn R(:iis‘tl:m-ee?ls ance T order to help us avoid mistakes. Total the amount of your order and send Post Office plete with panel bushing.

B5 Three Megohin _Resistance wsn 08 money order, tertified check or draft with your order. Be sure to give your name and Each Doz.

B8 Bakelite Base Mounting th  elip street address on both letter and envelone. Do not include money for transportation. We BI5! 1 -in. Radfus I8¢ 52 10 E
tor above Grid Leaks.................. .29 pay it except on storage ‘A’ batteries. See ads of previous months for other items. BI55 1%-in. Radius I8¢ 2.10

GREAT LAKES RADIO CO., 136W Lake Street, Chlca, 1.
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Distribuators for
Radio Corporation
of America

Grebe
Magnavox
Brandes

~=-- - Murdock -

. - Nath. Baldwin
Burgess
Se-Ar-De
Acme
Remler
Dubilier
Gould
Signal

- Cutler-Hammer
Frost

and other manufacturers of high stand-
mng.

We carry a comprehensive stock of the

latest receiving sets, parts and supplies

of the leading manufacturers, and ship
from stock promptly.

SeND For THESE

UV-199 Tubes—Genuine 3.volt 06 am-
pere dry battery tubes made by
Radio Corporation of America. Most
wonderful tube made. Detector or

Amplifier ... i $6.50
Adapted for UV199 Tube to .fit it to
standard socket 0.50

Univernier—A geared dial for close

tuning. Mention size of condenser
or variometer shaft. Complete with
G 0000000006600 00d0000a0a00a G 1.25

Howard 25-Ohm_ Rheostat—Suitable
for the new UV-201-A tubes ...... 1.00

Cutler-Hammer 25-Ohm Resistance—
A variable resistance which attaches
to any rheostat to fit it for dry bat-
tery tubes ..o .iiiiiieiiiiiiiiaens 0.25

Cutles-Hammer “A’” Battery Switch—
Requires only one hole in panel.... 0.70

Barkelew-Lightning Arrester Switch—
A combination of ground switch and
lightning arrester ........vvvvuvins 3.50

Rubber Ear Muffs—Fit any American
make of phones. Made by B. F.
Goodrich Co. ... vivn.. per pair 0.80

Magnavox M-1-—Requires no battery.
Loud Speaker of permanent magnet
{57203 85560 00606 00 80 A AA00G0Ad0000 0 35.00

General Electric Loud Speaker—Needs
no battery. Gives clear and undis-

torted signals ........ 00 0ot 36.50
FREE Illustrated,
sent on
CATALOG request.
Dealers

Buy reliable equipment from a house of established
reputation. Send for catalog of tested and approved
apparatus and our discount sheet.

JurLius ANDRAE & Sons Co.
117 Michigan St., Milwaukee, Wis.

bodies is the basis of the rectifier. If the
plate is alternately charged by a positive
and negative potential the electric field will
vary in sign. Hence the electrons emitted
from the filament will be attracted and re-
pelled- alternately. During the period they
are attracted (plate posmve) an electron
current will flow to the plate. During the
period they are repelled (plate negative) no
current will flow. If the above alternation
oi plate voltage were due to an alternating
current voltage, an electron current would
flow during the positive half cycle, but no
current would flow during the negative half
cycle. In other words, we have here a de-
vice which permits current to flow. through
it in only one direction, namely from plate to
filament.  We have thus converted an
alternating current into a direct cur-
rent, since only the positive half of the
A, C. cycle gets through; this device may
be applied in practice as a rectifier of al-
ternating currents. Not only will it rectify
commercial A, C, but if a damped radio
frequency wave is applied to its terminals,
plate and filament, it will rectify this wave
In a similar manner since it is also an al-
ternating current. In other words it will
behave as a radio frequency wave detector,
its rectifying action being similar to that
of a crystal. Practical applications of this
principle are made in the design of high
voltage rectifiers as the Kenetron, and two
element detectors such as the Fleming valve
and many of the so-called “Diode” tubes now
being sold.
POTENTIAL GRADIENT

Tt was stated above that the intensity of
the electric field due to the plate was most
intense near the plate and fell off as the
distance from the plate increased. In Fig.

9 we have straight filament and plate. The
Filament
C
- p
1
|
'
! I
] ! \
S :
I ]
b 8
) ! i
| i '
t 1
HE V
) f
)
: V Zero Ax/s

B
Frg. 9

Potential Gradient Between Filament and Plate

plate is charged to a potential V, the fila-
ment is assumed at zero potential. The
variation in field intensity may be considered
from the point of view of the potential
gradient or slope of potential. Thus, at the
filament the voltage is assumed to be zero,
whereas at the plate it is V.- As we move
from plate to filament the potential de-
creases uniformly as indicated by the slop-
ing line AB. At any point between the fila-
ment and plate, as at C, the intensity of the
electric field is measured by the potential
gradient, in this case the measure would be
ab. Thus a voltage V applied to plate P
and plate which may be measured by this
potential gradient. Thus gradient shows that
it requires V volts at P to produce an equi-
valent effect of ab volts at C. If, therefore,
we could apply ab volts at C the effect
would be the same as that produced by the
much larger V volts at P. Now the vol-
tage V-on plate P attracts electrons “which
are emitted by the filament. This same con-
trol may be exerted at C by the much
smaller voltage ab. Futhermore it may be
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KLAUS

RADIO SERVICE
Makes Money for Dealers

Get Free Bulletin

Klaus Radio Dealers receive expert
service in radio problems and in radio
merchandising. Our dealers make more
money. We want a dealer in every eity
and town. Some territory is still open.
Write for our trade discount lists and
the “Klaus Radio Bulletin.”

KLAUS RADIO & ELECTRIC CO.
Authorized Distributors

Dept. 200 EUREKA, ILL.

Dermanent

DETECTOR

{Patent Pending)

FOR THAT REFLEX’

Requires no ad_]ustment and works Smely,
clearly and permanently, in any radio dircuit
where a Crystal Detector has been used. Ideat
for use in connection with REFLEX circuits
and other type of amplification. Absolutely
guaranteed agaiust imperfection or faulty aper-
ation.

FOR PANEL MOUNTING §1.25
MOUNTED $2.00

At your dealer or direct from us.
Write for informative circular

The Erisman Laboratories
Washington Hghts Bldg. Dspt. K. 168 St.& Mitchel Sa.
NEwW YORK

Marvel - Capacity - Switch

Receives long waves in the
parallel position; short
waves in the series posi-
tion; and waves of me-
dium length by
eliminat-
ing the
condenser
entirely.

THREE-
WAYS

Series,

Parallel,
Direct-Ground
Patents Pending

Iustructions for mount-
ing and for wire con-
nections  glven  with
each finstrument.

Dial-mounted
Strictly of Anti-Capacity Type.
List Price $1.25

Attractive discounts for dealers asd jobbers.

MARVEL-SWITCH CO.

28 WEST 25th STREET NEW YORK
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Vacuum Tubes Do Triple Duty

With Erla Synchronizing Transformers

Pcrfect synchxomzdnon of
received and reflexed r. {.
currents make Erla radio
transformers indispensable
in reflex work. List, $5

Difficult, dangerous use of
soldering irons is eliminat-
ed by rla solderless con-
nections, saving time, tem-
per and money. List, 5¢ ea.

Providing utmost sensitive-
ness with perfect stability,
the Erla fixed crystal rec-
tifier is uniquely adapted
for reflex work. List, $1

Erla tested capacity conden-
sers are unequaled in rigid,
unvarying accuracy, so vital
to success in reflex work.
Eleven sizes, 35¢ to $1 ea.

JOBBERS—Write for our

liberal terms and discounts

(4

£
REFLEXED =—
R.F. CURRENT o—

_—

R.F. CURRENT

UNPUT) A.F. CURRENT

OUTPUT)

REFLEXED
A F.CURRENT

For the first time, the full efficiency of vacuum tubes is
completely utilized and brought under control.

In Erla reflex circuits, tubes do triple duty, providing simul-
taneous amplification of radio frequency, reflexed radio fre-
quency and reflexed audio frequency currents. Yet, so
precise is the manipulation of this complex current flow,
that the tremendous gains resulting are achieved without a
single deterrent flaw.

Not only do Erla reflex circuits demonstrate decisive superi-
ority in range and volume, but they are also unequaled in
selectivity, purity of reproduction, and ease of control.

Even the single-tube circuit provides far-flung loud speaker
range, while the three-tube circuit surpasses costliest multi-
stage amplifiers in transcontinental loud speaker reception.
And the two-tube circuit is but a step behind.

Essential to the operation of these circuits, and the secret of
their success, are Erla synchronizing radio and audio trans-
formers. Providing perfect synchronization of received and
reflexed currents having the same phase characteristics,
they assure tremendously magnified amplification without
trace of instability or distortion.

Complete working diagrams and descriptions of perfected
Erla reflex circuits are set forth in Erla Bulletin No. 14,
obtainable gratis from leading radio dealers. Or write us
direct, giving your dealer’s name.

Electrical Research Laboratories
Dept. C 2515 Michigan Avenue, Chicago

RLA

TRADE MARK REGISTERED

Recnﬂed radio, frequency
and reflexed audio frequen-
¢y currents are accurately

synchronized by Erla audio
transformers. List price, $5

Erla bezels greatly enhance
the finest imet assembly.
Telescoping rim, in bright
nickel or dull enamel, fits
any %"to 1" panel. List,20c

Exquisite beauty is added
to surpassing strength in
Erla sockets, with triple-
nickeled metal parts on a
polished Radion Ease. $lea.

Manufactured wnth )eweler'a
precxslon, Erla phone plugs,
handling two sets of phones
at a time, are unequaled in

quality and value. List, 75¢

www americanradiohistorv com

o


www.americanradiohistory.com

574

Mr, F. E. Black, Chief Radio Officer,

S.

S.
America—a former student of the Radio
Institute of America.

Men Are Needed
for Positions in

Radio

You may know nothing about
radio today, and yet in a few

- monthsbe holding a position as
radio operator—perhaps travel-
ing to places you have always
dreamed of seeing. Earning
good pay at the same time. And
started on a career that holds
big future opportunities.

Study at Home

in Spare Time
Since 1909, we have been train-
ing the men who now hold the
big jobs in radio. But there are
not enough trained men today
to- keep up with the demand.
We have therefore prepared a.
Home Study Course that starts
with the beginnings of electric~
ity, and goes right through the
most recent commercial prac-
tice. This course prepares you
for your first-class operator’s
license.

There Are Positions
for Every Trained Man

This Institute is conducted by
the Radio Corporation of
Aimerica, the greatest radio or-
ganization in the world. In
choosingmen for shipandshore
positions, the Radio Corpora-
tion gives first preference, al-
ways, to graduates of the Radio
Institute. Learn more about the
course and the opportunities,
by sending for our booklet.

{

i
R

Advanced Radio Course

Greatpopular demand bytheadvanced
student, experienced amateur and wire-
less operator has led to the opening of
an ADVANCED HOME STUDY
RADIO COURSE, specializing in
C.W., I. C. W., telephone and radio
measurements. Inwvestigate!

Radio Institute of America
(Formerly Marconi Institute)
Established 1909

324 Broadway, New York City

Indicatebyacross X thecourse youarefnterested in:

B T T T N L L LT T Fy T rapy

Radio Institute of America,
328 Broadway, New York.

Please send me full information about
radio opportunities today, and your

COMPLETE RADIO COURSE [ :
ADVANCED RADIO COURSE [J i

, Address. ..ol ;

necessary to reduce the voltage on the plate
from V to O to reduce the electron flow
from filament to the plate. However by
the introduction of a small negative voltage
ab at C the positive field at C due to vol-
tage V may be more than neutralized, hence
the electrons will be repelled back to the
filament. In other words. by means of very
small potentials at a point nearer the fila-
ment we may produce the same effects as
those produced by much larger potentials
at P.
APPLICATION TO AMPLIFIER,
OSCILLATOR, MODULATOR

The above action is made use of by the
insertion between filament and plate of a
wire grid or mesh. This grid permits the
electrons from the filament to flow through
it to the plate, at the same time the small
voltages applied to the grid control the

Output-—

Input
Y

Fig. 40

By Feeding Part of the Amplified Qutput Back
~Into ‘the Input We May Obtain Oscillations

flow of electrons. Thus, a small voltage
such as that in a receiving antenna is ap-
plied to the grid and may produce the
same effect on the electron flow as a much
larger voltage applied to the plate. This
effect is utilized in the plate circuit since the
electrons flow through the grid to the plate.
Since a small voltage at the grid produces
a large effect at the plate the device acts
as an amplifier. Any amplifier is inherently
an oscillator. Suppose a small voltage is
applied to the grid as in Fig. 10, then an
amplified output will appear at the plate,
since the device amplifies. Instead of utiliz-
ing the original source of voltage for the
input to the grid suppose we take a small
amount of power from the output circuit
and feed it into the grid. This will be am-
plified again. If we keep on feeding the
grid from the larger output, this cycle may
be kept up indefinitely as long as the fila-
ment and plate are supplied with power.
Thus the device will oscillate. It may also
be used to detect radio frequency waves and
modulate them in accordance with speech.
Each of these functions will be taken up
individually at a later date.

SPECIAL LICENSES FOR BROAD-
CASTING DEVELOPMENT

In an effort to encourage the scientific
development of broadcasting and apparatus
for that purpose, the Department of Com-
merce has created a new form of special
license known as the “Broadcasting Devel-
opment Class.” Licenses in this class will
be issued to station owners having trans-
mitting and receiving sets of their own
design and manufacture, provided in dupli-
cate where failure is likely to occur. These
stations are to be used for the improvement
of broadcasting and many special require-
ments are demanded by the Commerce De-
partment, which will furnish detailed infor-
mation upon application.

4RF
The call 4RF has been issued to W. H.
Trogdon. 201 Centennial Avenue, High Point,
N. C. Would appreciate cards from anyone
who hears me on C.W. or phone.
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| USE A C H SHARP TUNER DIALS

Why the ACH.is different

3in. DIAL 156-to-1
4in, DIAL

Rough tuning with dial or one thousandth of an inch in
either direction.

Money Back Guarantee
Price ACH 3” Dial complete...........cc0vove ot $2.50
Price. ACH 4” Dial complete...........c.0....... 5.00
Regular fitting 5/16” hole, %4” and 8/16”. DBushings, 5.
each extra. 10c¢c for all.

LONG DISTANCE A C H DETECTOR SET
UNWIRED

PRICE $20.00 X%, 0.

WRITE FOR 3 WAYS TO PURCHASE

A. C. HAYDEN RADIO & RESEARCH CO0.
e ey WS A

THE B-T UNIVERSAL
TUNING UNIT

There is nothing on the market you can
compare with the Bremer-Tully niversal
Tuner, It is an entirely new instrument,
that gives unequalled selectivity and control
on practically all modern circuits.

Tt replaces coils in Reinartz, Ultra Audion
and other regenerative and non-regenerative
circuits, In most circuits taps are nof re-
quired. Also gives remarkable results in
Radio Frequency and all Reflex Cicuits.

) Simple to connect, no soldering; connec-
tions made to binding posts, easily changed
to any circuit,

Photo diagrams of above, also special

Bremer-Tully circuits, in addition to key of
windings, furnished. Write today.

Bremer-Tully Mfg. Co.

Canal and Harrison Sts., Chicago, IIl.

Important Notice Next Month

RASLA SALES CORPORATION
10 East 43rd Street New York City
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The “B” Battery is the Life of

Your Radio Set

THIS IS NUMBER ONE OF A SERIES

HE only function of your Radio

set is to produce sound-waves—
those mechanical disturbances in the
air caused by some rapidly vibrating
body. So far as the Radio set itself is
concerned the actual source of the
sound is the “B” Battery. It is not an
exaggeration to say that the “B”
battery is the “life of your Radio”;
for the set itself is simply a device
to reproduce sounds, and the sounds
all have their origin in the “B”
Battery.

The “B” Battery is simply a box full of
electrical energy ; harnessed for you by experts.
Without the Radio wave the flow of energy
from the “ B ” battery is smooth, steady and
silent. It is the final aim and purpose of all
the many parts which go to make up a Radio
receiving set, to convert the otherwise steady
flow of electrical energy from the “B”
Battery, into a rippling, vibrating, throbbing,
audible current.

As the sound-waves—whether caused by
the human voice in talking or singing, or by
musical instruments—are modulated up and
down—now high—now low; so does the cur-
rent from the strongly vital “B” Battery
follow the modulations and the variations, so
that the original message, in all its delicacy of
tone and vibration, comes clear and distinct
through your Radio set.

Not a mere adjunct to the pleasure-giving

quality of your Radio set is the B’ Battery ‘

—instead, it is the vital, life-giving part—the
very heart of your Radio set.

Do not slight this vital part—give your
Radio set the advantage of the best—use
Eveready ‘““B’’ Batteries.

°Note: This is No. 1 of a series of informative
advertisements which will appear in this maga-

zine. They are designed to help Radio users get . .

the most out of their Batteries and Radio
sets. If you have any battery problem, write to
G. C. Furness, Manager Radio Division, National
Carbon Co., Inc., Long Island City, N. Y.

The New Metal Case
Eveready “B” Battery

(No. 766)
“The Life of Your Radio”

The same popular 2215 volt Eveready “B”
Battery in a new, handsome, durable, water-
proof, metal container. Eveready quality
throughout, At all dealers, $3.00.

The “B” Battery is the vital part of any
radio receiving set. Eveready Batteries
—especially made for Radio—serve better,
last longer and give better results.

Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc.
Long Island City, N. Y.

eVEREADY|

Radio Batteries|

~they last longer
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radio receiver design

Weguar- : £
antee
that
“Red-
Heads”
have
every one
of these
desirable
features:

Extreme ||

Sensi- (|}
tiveness ||
Beautiful
Tone

Fine Ap-
pearance

Mechan-
ical e

i yourdealer’s

Stre-_n.gth we'll mais;
them direct to
you prepatd
on receipt of
price and your
dealer's name.

ERE'S what we say about “Red-Heads"—

they're extraordinary radio receivers. We
believe they’re the best receivers on the market
today. Superlatives are easy to say and hard to
back up. Here’s how we back up ours. We guar-
antee that you’ll like “Red-Heads.” You take ne
risk In buying them. We'll refund your money
plus postage if you don’t agree with us after trial.
‘‘Red-Heads’’ are the lowest priced, high-grade, aluminum-
backed receivers on the market. Nine years of receiver
experience are behind their quality.

What One User Says
‘Waupun, Wis., July 26, 1923
The Newman-Stern Co., v
Gentlemen:
In 1915 1 purchased a pair of your “’Red-Head’’ phones.
This pair of phones was one of the first you put out. They
are still in good condition and, I believe, beat most of the
& other phones on the market.
Very truly yours,
D. J. SAXTON,
And *“Red-Heads” are better today than
they ever were,

READY NOW!
The New 1924 Model F—

3000 Ohms

The new standard *‘Red-Heads’’ have
ELEVEN improved featureg—new this
year, Beautiful and graceful in appear-
ance; light in weight; aluminum case;
the famous brown-red ear caps; military
headband; high-grade cord; exquisitely
sensitive and fine toned. 3000 OHMS
PER PAIR.

- At your
s § 49,50
B PAIR
;:‘ .;;::;.t Complete
THE NEW
“RED-HEAD” JR.
2000 Ohms

Makes its bow to the dpublic this year in
response to a demand for an extra fine
2000 Ohm phone, A remarkable produc-
tion with the same workmanship and
%uarantee as on our standard Model F.
omplete with headband and cord.

At your |
dealer’s OO 1
or pre- L4 !
paido '; PAIR
of price. Complete

Since 1915
- Pioneers in
Radio—year
afrer year
striving to
achieve one

purpose~-bet- The NEWMAN-STERN Co.
f:::v?rg.lo re: Dept.RN,E.12thSt.,Cleveland,O.

THE GUARANTEE
Money back if after 7 days trial you're
not satisfied that ‘'Red-Heads’’ are the
BESTreceiversonthemarketattheprice.

Correspondence from

Readers
(Continued from page 564)

TR TR ETFIIT FT P eY PRI T

all stopped teading his advertisements, and
buying his goods, he would naturally have
to stop advertising and the publication would
have to go out of existence.

On the other hand, why should we object
to direct advertising by Radio. I have
been told by several people that they study
the advertising sections of magazines more
than they do the reading matter. Adver-
tising is valuable to everyone who is buying
anything and we all buy more or less. It
helps us to know where we can get the
best value for our money. I never heard of
anyone expecting to get paid for attending
an auto show which is 100% advertising.

Someone has got to pay for broad-
casting. At the present time it is impossible
for the consumer to pay directly for it.
Why not let the advertiser pay for it? I
think it is safe to say that a direct adver-
tisement by radio, in the form of a talk,
one I mean that would be understood as
an advertisement, giving full names of the
products being talked about, would be as
valuable to the advertiser as a large adver-
tisement in a good magazine, therefore he
would doubtless be willing to pay the same
price for it. Let us assume that this adver-
tiser be allowed five minutes and paid per-
haps $1000.00 for this privilege. One of
these talks in an evening would easily pay
for the best of talent and also for main-
taining a good broadcasting station, and I
think that if it was understood that this
advertisement was paying for the rest of the
entertainment, as it is understood that the
advertisements are paying for the maga-
zines, that few people would object to it,
and we would be able to have better talent
than some that we now get, and probably
better Broadcasting stations. This might
be carried a step further and Advertising
companies formed, for the purpose of sell-
ing five or ten minutes each evening, fur-
nishing perhaps two hours of good enter-
tainment and making a fair profit for its
stock holders. They would have a great
incentive in furnishing the best so that the
most people would listen to them and the

advertisers would get the best results and’

be willing to pay the most money, which is
just what the best magazines and papers
are doing today.

This I believe would solve the problem
of maintaining the broadcasting stations
that there has been so much talk about
lately.

CuarrLes W. Eopy,
Providence, R. 1.

LOOK FOR THE SILVER LINING

Editor, Rapio NEws:

I have been a reader of Rapio News
for a good many months and L. S. Foster’s
letter is now the “last straw.” I do not
wish to throw the hammer, but to say just
the way I feel toward such letters. First,
Rapro News has published the best hook-
ups of any. They all worked for me. 1
am one of the so-called amateurs, and
glad of it. Now about a radio amateur:
nearly everyone has a pet in reality or
some theory or idea. If any one appears
to sneer or doubt this the party resents it.
I venture that Mr. Foster is not a mechanic
therefore became peeved when his efforts to
“build his own” were not up to his expecta-
tions. Perhaps he was in this frame of
mind when seeking aid from those amateurs
who really love the game, and would not
stand to have their “pet” flouted. No real
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ONE CHARGER
for Every Radio Battery

—And,in fact, the only one
which you need. Keepsstrong
clear signals in your set by
keeping the batteries to full
capacity.

The Valley Type ABC Battery
Charger is made for all storage bat-
teries—2-volt peanut tube batteries,
6-volt A Batteries and 1 to 4 B Bat-
teries. Bakelite panel, glass top—be-
longs to a radio receiving set.

Frankly, production s limited. Lare
buyers are going to be disappointed.
A lot were last year. Ask to see the
Valley Type ABC Charger at an
good radio shop. -

VALLEY ELECTRIC CO.
3157 S. Kingshighway St. Louis, Mo.

Sond forit

NOW
UAWIC HOMMEL S &8

530-534 FERNANDO ST. —— 2 iz PITTSBURGH,PENNA

=

AmsTeroam SERVICE ExchANGE
AMSTERDAM
0O H 1 o
“WORLD’S PURCHASING AGENT?”

-
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| Write us

a post card—
- Address Dept. 2-R
and we will send you free this 52 page
catalogue of radio sets and parts. It also
contains explanation of radio terms,
map and list of broadcasting stations
and much radio information, including
an explanation of successful hook-ups
and circuits.

You will be amazed at the low prices
Ward’s quote. A complete tube set 'S
having a range of 500 miles and more,
including tubes, head set, batteries, and
antenna equipment, as low as $23.50.

This catalogue contains everything for the expert and amateur. Complete

sets and every improved part for building sets, all the most up-to-date de-
vices—at the lowest possible prices.

Headgquarters for Radio

Montgomery Ward & Co. is headquarters for Radio, selling everything direct
by mail without the usual “Radio-profits.” Why pay higher prices? Ward
quality is the best and the prices will often save you one-third. Everything
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are
Not Satisfied. Write today for your copy of this complete 52-page Radio Book.

Write to our house nearest you. Address Dept. 2-R
Chicago Kansas City St. Paul Portland, Ore. Ft. Worth

MontgomeryWard & .

él erHossToaytheMosProgrive
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TR AR
MAN

£ SYNCE
Qi‘ \STA KS

The largest and most
Complete line in theWorld

Our new construction of all types Vari-
able Resistance Leaks produces a product
which we can now guarantee as being
scientifically correct, mechanically per-
fect and built for unusual durability.

Every tube and every cir-
cuit requires a differeat
w1 leak resistance. You do
% not know what value is
necessary until your cir-
cuit is tested. Freshman
. ©  Variable Resistance leaks
give an unbroken range of 180 degrees from zero

to five megohms.
$1.00

BRase Mounting Type with either .00025
75¢.

or 0005 Freshman Conucnser
PANEL MOUNTING

Without Condenser

FRESHMAN VARIABLE

RESISTANCE LEAKS

will enable you to get
stations you have never
 heard before. Can be
mounted on any panel in a few seconds. When
mounted only the knob shows on the panel. The
latest and most essential part of an efficient tube

$1.00

75¢.

FRESHMAN
“FIX-0"

FIXED RESISTANCE
LEAK COMBINATION
—4 IN ONE

Price

.00025
Complete
Leak

65¢.

FRESHMAN
FIXED

RESISTANCE LEAK
with SAFE-T handle
The only Resistance Leak using no carbon, graphite
or lamp black. Guaranteed to remain permanently
constant.

With cither .00025 or .0005
Freshman Condenser

Without Condenser

Freshman Condenser
I.eak Mounting
Freshman Resistance
Safe-T Handle

® ©

Fa TRESHW

Furnished in any value of Resist- 30
ance from 4 Megohm up........ C.

o) FRESHMAN NOISLESS

TESTED MICA CON.
DENSER and
LEAK MOUNTING

The Freshman Condenser is so designed that con-
stant equal pressure is exerted over the entire area
of the condenser plates and the mounting is part of
the condenser itself, which makes this new product
the only True and Perfect Leak Mounting on the
market.

Combination Condenser

100025 and Leak Mounting. .

40c

At vour dealers’—otherwise send purchase price
and you will be supplied without further charge.

Also ask your dealer for our free diagrams of the

Neuntrodyne, Kaufman, and Flewelling Circuits.
(ﬁas, Freshman
SRadltol Gondenser

106 SEVENTH AVE.

0.Inc.
oucts

New York

| that pertains to business.

dyed-in-the-wool amateur would refuse to
spread the “gospel of radio” if approached
in the manner of real good fellowship.
Try this Mr. Foster and vou will always
find the glad hand and a smile.  Rano
News for me first. last and all the time.

A. L. Grurr, Edgemont, S. D.

IN ANSWER TO MR. FOSTER

Lditor, Rapio NEws:

Referring to Mr. Foster's letter mn your
September issue I cannot agree with the
writer in his first grievance. I have found
the Radio amateur in the majority of cases
very courteous and willing to give assis-
tance. I have had quite a bit of experi-
ence in the Radio game, both installing and
building Radic Sets, and it gives me real
pleasure at all times to help any of the
boys who manifest an interest in Radio.
ITowever. I fully agree with Mr. Foster in
regard to the Radio dealer, especially the
jobber or wholesale dealer as I buy only
from them and I have had a varigated ex-
perience with this bunch and I have yet to
fnd one whe is on the square until he is
forced to it and what I mean by this applies
to some of the very best (so-called) and
reliable dealers in the country. One dealer
in particular I was forced to place an
account against him in the hands of an

l

attorney for collection before I could get |

my money back for goods that was returned
to him on account of it not being what I
had ordered. The game seems to be to
unload something on you that you don't
want or cannot use regardless of the trouble
that it may cause you and these boys are
not entirely without ignorance. It is appall-
ing how little some of them know about
radio material and in fact anything else
On one occasior
I was forced to return a bunch of dials
(four times) trying to get 3/16” shaft
holes and had to give it up. These dealers
are a detriment to the Radio public and
the sooner such people can be eliminated
the better it will be for all concerned
They seem to have only one idea, to skin
vou good and hard and let you go and look
for another sucker. What we need arc
reliable dealers and a standard line of
goods and competent advice to purchasers
who desire it. The Radio enthusiast who

; starts out now is up against a proposition

if he is not versed in what he needs and
then he will have a hard time getting what
he wants.

L. T. Eturincg, Glenmora, La.

FROM A DEALER AND AMATEUR

Editor, Rapto NEws: :

After reading about five miles of gosh
darned argument in Rabpio NeEws I feel
that the amateurs, broadcast listeners. and
manufacturers. and dealers seem to be on
the “war path” rather than intending to be
friends.

I myself am an amateur, and also a
dealer. Personally I have a mighty hard
job agreeing with them all, in fact I don't.

Realizing that there are at Jeast a hun-
dred BCL’s to every ham. the latter would
have a sweet time explaining all the little
details in radioc to a BCL who wants to
become a ‘“radio expert” in five or ten
minutes, and condemns everv publication
because they (the BCL's) aren’t willing to
take a little time to learn the few Radio
characters used in ‘diagrams. Furthermore

| they want all for nothing. What they get

they either keep or brag about. “Two bits”
seems an awful lot to pay for a book
containing about ten dollars worth of in-
formation, yet they prefer taking up sev-
eral dollars worth of some kind hearted
authorities time, and are very willing to
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PATENT APPLIED
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Filter

ave

G
o

Stops Interference/

Eliminates interfering stations.

Improves the selectivity of
the set. Eliminates local broadcasting. Selects between con-
flicting staticns. Simplifies tuning. Often increases signal
strength. Reduces howling and squealing.

The WAVE TRAP is mounted on a Formica panel in a
beautiful h y finished cabinet 6x5x6. and is a high
grade instrument throughout enhancing the appearance of
the most expensive sets.

CHICAGO
L —2 2 2 2 7 4 4 —]

RADIO LOG

. INTEREST
WILL
BE

S

RECORD OF
IMPORTANT

MATTERS BROADCASTED

This book is printed on a quality Bond paper. In-
dexed and arranged to record all details. It has a
flexible, embossed binding, and its general design
is such that will cause it to become a very important
wddition to your set.
Clvh Secretaries Write

50 Cents Postpaid.
for Quantity Prices.

No Stamps Please

RADIO PRINT
216 CIRCULAR ST. TIFFIN, OHIO

@Fﬂﬂﬁhﬂﬁ@ﬂ
-[ :
|

HAZEL’I’INW
u with
gram, instructions, etc.
mounted on variable
as well as complete assembled five-tube Neutro-

FREED - EISEMANN
- L
Licensed Essential Parts
sent in special container with
patented essential parts. Three
condensers, and B
?OUBLE NEUTRODON((as illustrated),sent for
dyneSetinmahogany cabinet. ModeINR-5,$150,
Orsend 25¢ Jor Neutrodyne Constructor

; -; Q Complete wiring dia-

NEUTROFORIMI;ZR CcO Il_.S

24.00, Askyour dealer to show you these parts,
which shows “How to Make the Neutrodyne”

F {EED-EISEMANN RADIO CORPORATION

Dept. E
255 Fourth Avenue New York

Licensed by I. R. M. Inc. Under Hazcltine Patents
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ORMICA

is used in the new

FREED-EISEMANN
N R Neutrodyne ‘Recerver

HE panels of the new Freed-Eisemann Neutrodyne Receiver are
Formica. This is natural because Freed-Eisemann have long been
consistent users of Formica in all their past radio products.

It is the endorsement of leading radio concerns of this caliber from one
end of the country to the other that makes Formica so staple, and desir-
able a product for the radio dealer to handle. Amateurs know and want it.

Formica panels may be had promptly in any desired size. It isn’t neces-
sary to take a size that some one else wants to sell.

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

Sales Offices

50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa, 414 Finance Bldg., Cleveland, Ohio
422 First Ave., Pittsburgh, Pa. 1819 Lyndale Ave., S. Minneapolis, Minn. 9 8. Clinton St., Chicago, Ill.

1042 Granite Bldg., Rochester, N. Y. Sheldon Bldg., San Francisco, California © 313 Title Bldg., Baltimore, Md.
415 Ohio Bldg., Totedo, Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario

*Reg. U. S. Pat. Off.

ORMICA

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS
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A NEW PATHE PRODUCT

CURTANTENNA
The Only Variable Loop

AREVOLUTIONARY development in
radio aerials for indoor use.

When fully opened is one of the largest
and most efficient loops for broadcast re-
ception.

Showing Collapsibility and Portability of . ..
Curtantenna Is instantly collapsible without kinking or

tangling the wire.

Ideal for sharp tuning—unsurpassed for
distance — reduces static to a minimum.
Particularly effective in large cities where
several stations are broadcasting at same
time. Gives a degree of selectivity hither-
to unobtainable,

When closed is as portable as a walking
stick.

Comes with wall bracket and swivel or
may be attached to any door in house.

Positive in results — very attractive in

Showing How Curtantenna Can Be appearance — easy to handle.
Varied In Size

Size can be varied at will.

Over 1500 miles have been covered by-
users of the CURTANTENNA.

A quarter of a century of highly special-
ized experience in the manufacture of
scientific devices is behind the Curtan-

Price $8iq

On sale at leading radio stores. If your
dealer has neglected to stock the Cur-
tantenna, send remittance direct and
shipment will be made, charges prepaid,
immediately.

Other Pathé products such as thz fa-
mous Pathé Loud Speaker, Pathé Dials
and Pathé Variometers and Variocoup-
lers have already established themselves
as standards among users of the best
radio material.

Catalogue of Pathe radio produects, together
with a detailed wiring diagram of a loop re-
Patent Pending ceiving set which covered 1500 miles using a
R B . . CURTANTENNA, will be mailed on re-
Skowing Curtantenna Fully Extended in Conjunction “| ceipt of 4 cents postage. Address Dept. 218,
with Set and Pathe Loud Speaker

PATHIf PHONOGRAPH & RADIO CORPORATION
20 GRAND AVE., BROOKLYN, N.Y.

TO THE RADIO DEALER.

Let us explain how you can make the sale of our publica-
tions a worth while, well paying part of your business. Every
one that enters your store is a prospective buyer of RADIO
NEwS. Rapio NEws will sell with little effort on your part.

You may sell our publicztions on a single copy basis with
a fine margin of profit or on a subscription basis with a gener-
ous commission allowance.

Write now and prepare for the Fall and Winter trade.
EXPERIMENTER PUBLISHING CO.,

53 Park Place, New York.

—
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“cuss” the latter if they do not know enough
to understand him. When they forget their
idea of ‘“getting something for nothing™
there will be better feeling all around.

Then many of the amateurs are too boast-
ful and try to use technical language that
is above them in order that they can “bull-
doze” the novice. Many other of thése
“courteous” hams take delight in unloading
their failures on some unsuspecting novice
in a way to make a little on the side if
possible, Is this the right spirit?

The dealers, I'll admit, all have enough
faults, too many to say much about, but,
we also have a “helluva” time answering all
the public’s demands. People in general
want radio apparatus for nothing, want it
fully guaranteed to do a lot of things that
no one with half human intelligence would
expect, along with more service than they
could get in any other line. With all this,
we amateurs and dealers are trying to do
the best we can, and rest assured that we
are not becoming millionaires.

GirBerT RoEBIN,
Gew'l Mgr. Robin Radio Shops.

AN OPPORTUNITY
Editor, Rarto News:

Here I am again. I thought that I had
finished writing letters to you but after
reading Mr. Jesse Marsten’s article in the
September issue I decided to pop off again.
Personally I thought his ideas were very
good but I believe it will take a little
time before his methods can be brought
about.

I am boosting the amateurs anc have a
little idea. Instead of letting some company
install and repair equipment and as there
are no such companies that I know of,
why shouldn’t some amateur start such
a practice? I installed several sets last
spring and had good success with them.
Why shouldn’t other amateurs do the same?
People are willing to pay for repairs and
installations and they pay well. I believe
if some of these “bugs” would start up
service like that it would help clear up this
misunderstanding between the amateurs and
the BCL’s. The BCL's would soon learn
that the amateur is his best friend and not
his enemy. My big point is to educate the
BCL into the mystery of his set. By repair
service is one means of doing this. When
a man buys a set, nine times out of ten he
receives no instructions about the operation
of it. By that T mean the tuning and the
like. Here is the chance for the amateur
to close the breach between the two classes
of radio bugs. I1f vou think it worth while
you might publish this and maybe someone
would answer me on this subject. Await-
ing further questions and issues of tne
Rapo NEws, I remain.

. J. A. WEINGARTNER, JR.
Box 701, U. of Ky.,
Lexington, Ky.

WORD FROM A HAM
Edjstor, Rapro NEws:

You know something about Radio and
all its parts. Since you must can you
honestly say that Radio is going forward
the way you would like it to?

I started when Radio consisted of but
code. Today it is a different matter. The
stores handling Radio supplies are sure
going downhill—also how many people use
the new hook-ups published? Nct very
many, they seem to like to use old ones
like the Ultra-Audion with a “newfangled”
name stuck on to it and then come over to
some poor ‘“Ham” and bawl him out all on
account of the said BCL's receiver being on
the blink (honestly I have had people come
over to my house after hearing some Navy
station and blame me for ruining their set).
Well anyway the fellow who says that
Amateurs will not help him with his set is
all wrong or else he has done something to
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Banish Interference—Get Distance!

It's Easy, When You Know How

The amazing story of Bob Carter, a radio amateur,
who became an authority and surprised his friends

By Frank W. Daly

HAT in blazes was the matter
with the darned thing any-
way? I was mad clean through,
I"d been fiddling with my new
set for hours and all I was
getting was a weak little cho-
rus of six stations and a lot
of howls and squawks. I was
trying for DX and could not
eliminate the interference.
Harry Brant was there offering
his usual line of stupid sugges-
] tions which only made me
angrier. “Don’t stand there
looking at me!” I bawled.
“Why don’t you do something? Why
don’t you tell me what’s wrong with the
thing?”

Harry shrugged his shoulders helplessly.
“Sorry, old man, I don’t know enough
about Radio—you’d better ask Bob Car-
ter, he’s the authority around here these
days.”

“What

derision.
Since when has
Bob Carter become a rival of Major Armstrong?

“Bob Carter!” T shouted in
are you trying to do—kid me?

RBob Carter! That’s a hot one. Say—three weeks
ago that hoob asked me if a microfarad was a dis-
casc gern”

“Tust the same, Bob is an expert!”
defiantly.

“Tuht-—vou've got to show me,” T sneered.
“Why don’t you phone this nine-day-wonder to
comte over here and see what he can do with
this set?”

“ARN right, T will,” said Harry.

Fortunately, my sense of humor came to the
rescue just then and T was able to laugh at the
picture of utter helplessness T would soon be
enjoying when poor old Bob Carer started “fix-
ing™ this receiver.

Boly answered Harry’s call and said he’d he right
over.  “—Always glad to be of service.” Stupid
cgotist!

“What's the trouble?” asked Boh, on his arrival
a few minutes later.

“Nothing much.” T replied non-committally—T
didnt want him to have any clues.

“Dandy sct!” he commented, surveying my out-
fit—and 1 had to admit he sure handled the
thing like a scasoned amateur. “There’s noth-
ing wrong with it,,” he said, after a moment,
“except—"

said Harry

With the case and confidence of an experienced
engincer he made some minor adjustment inside
the cabinet,

“—Except this!”

with knife-edge clearness and [reedom from in.
terruption.

“Why Bob—" T gasped, T couldnt conceal my
admiration. “Gee! You're great! Where did
you—? How-—? Say-——am | crazy or some-
thing?”

Bob  chuckled—he knew what T was thinking.
“Pshaw! There’s nothing to it.” He protested

modestly.  “Kither of you fellows could do it
m half the time it took me. Just think—T can
make the dandiest receivers now, and trouhle-
shooting? Easy as falling off a log! But really
—there’s no credit due me at all. It's easy when
you learn Radio the way I did.” :

T was quite prepared to helieve the moon was
made of hard-rubber by tiais time. “Of course

we aren’t a Dbit anxious to know how you did
1 said ironically.

it!”

“There’s nothing much to tell.” said Bobh. “You
remember T didn’t know a thing about Radio,
but I was anxious to learn. Still, 1 didn’t feel
like wading through miles of mathematics and
verbosity to rcach my goal. Oue day—reading
a radio magazine—!| happened to glance at the
ad of the Radio Guild and saw that Kenneth
Harkness had written a new kind of home-study
book on advanced Radio. a hook that assumed
you hadn’t the slightest knowledge of Radio yet
which dealt with the most advanced phases of
the subject.  This was exactly what [ had been
waiting for. I mailed the coupon and they shot
me the book by return mail.

“Well sir! That very first night T felt myself
growing in knowledge—it was wonderful; There
was no e¢xhausting fight for understanding be-
cause everything was delightfully clear. Each

subject was taken up so smoothly T clean forgot
I was studying something that had been consid-
cred ponderously scientiic.  Why — within the
first week I was huilding my own receiver and
you ought to see it Huli! Tt looks better than
most commercial receivers and results, O Boy!
Clear across the continent, and stations on almost
the same wave-lengths can be tuned apart.

T couldn’t get the Radio Guild’s address from
Bob quick enough. I even used a special-delivery
stamp on my letter to the Guild. They rushed
me my copy of this astounding book by return
mail and eagerly [ commenced reading. It was
called “Radio Frequency Amplification” and if

To my astonishment WEAF suddenly burst outI was s.urprised at the knowledge Bob Carter

THE RADIO GUILD, Inc.,

256 West 34th Street, New York, N, Y.

had gained. T was even more dumbfounded at my

own success. T tell you there wasn’t a question
on Radio 1 couldn't answer instantly and with
perfect confidence. I was absolutely sure of my-
self. And as for building sets—well, T've just
taken another order for a six-tube receiver. I
shall make gver a hundred dollars out cf it. Ts
that reason enough for enthusiasm?

Now the akove is a true story. Just think -
Bob Carter was Dbelow average—yet, he heca "e
a real authority. If he could achieve such won.
derful results in such a surprisingly short time,
and with sueh ease—think what YOU could do!
Yes—you can do better than Bob Carter. It
doesn’t make a jot of difference whether you've
been a radio bug for years or whether vou're
an absolute beginner, In his new hook “Radio
Frequeney Amplification” Kenneth Harkness will
lead you step by step from the elementary prin-
ciples to the most advanced aspects of modern
radio reception. Just a few minutes a day with
this book and you will be the authority among
vour friends. There won't be a thing that'll stump
you—not a question you can’t answer.

With the aid of this book you will know how
to _coustruct the most up-to-date receivers—su-
perior to any of the commercial sets made today.
The assemEly and wiring of several different
types are explained throughly and illustrated by
scores and scores of diagrams, drawings and action
photographs. Could anything be simpler?  Yet
remember-—rou will be taught the most advanced
and modern developments, you will be told pro-
fessional engineering secrets of manufacture never
before revealed to the amateur radio constructor.

SPECIAL LOW-.PRICE QUICK ACTION
OFFER

“Radio Frequency Amplification’ with its hand-
some red binding, its eight meaty lessons on
tk_xeory and seven closely knit lessons on inten-
stve practice has met with an instantaneous,
smashing demand! So we cannot urge you too
strongly to send for your copy today before the
edition runs out. To induce quick action on
your part, the senders of the first five hundred
coupons will receive this wonderful new book
AND “Super-Regenerative Receivers” by the same
author—both books for the astonishingly low price
of only $1.50!

SEND NO MONEY

Simply fill in and mail the coupon below—when
the books arrive pay the postman only $1.50 plus
a few cents postage,

me my copy of the new book “Radio Frequency Amplification” bv
Kenneth Harkness. I understand you will send me ‘“Super-Regenerative Receivers”
by the same author as a special inducement. When the postman arrives I will pay
him only $1.50 plus a few cents postage. (Outside U, S. $1.75 cash with order).

Please rush

S FOR YOU
MAIL IT NOW

Name .
Full Address ................ 0000000
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antagonize the “Ham.” One can hardly
= blame fellows for refusing to help a BCL
3 when the BCL has gone around the
7? neighborhood calling him names or trying
\ to cut down his aerial. What I have stated
) above are facts.
3 On the other hand I have worked hours,
)’ when a fellow has treated me decently, help-
; ing him hook up his set or erect an antenna.
12 Many have asked me what to buy and I
helped them to the best of my knowledge
X and I know that many other amateurs have
done the same. And the ones who helped
are not bothered with amateur interference
and still they hear “DX.” I am not trying
to boast but any one with the beginning
of a brain surely ought to learn in nine
years what a fair set consists of.

The whole trouble seems to lie with the
dealer who sells sets to make money at
the same time and does not think of re-
sales and in the city which I live in, there
are many such dealers who take advan-
tage of people who know nothing or at
the most, very little of Radio.

Every time that I pass such a store I see
red and I had to get this off before I did
something rash but surely the public will
awaken and then—

with bakelite
shells andcaps

No. 172 ICHLY beautiful—won-
3200 Ohms derfully sensitive—
highest quality throughout
$ (_)_Q —are these new No. 172
—— FROST-FONES with gen-
uine maroon bakelite shells
and caps. They embody new
principles of construction,
eliminating lead wires. Have
moulded-in terminal block.
Shells and caps are highly
polished. Easily the most
beautiful and finest head-fone
on the market.

Best 73's,
9ABF.

[t’s Great to Be Onhe
of ’Em

(Continued from page 527)

now includes te hew No.172
bakelite FROST-FONES,
the new Nos. 161 and 171

aluminum shell FROST-
FONESand FROST-RADIO Tube
Sockets, Rheostats, Potentiometers,
Switches and Dials, all of highest
quality yet priced right because of
tremendous production.

Order Them From Your Dealer Today

Your dealer handlas FROST-RADIO and can supply you with these
new items. Call and see them tcday, ordering the parts needed for your
set. The FROST-RADIO guarantee is your protection.

HERBERT H. FROSLine.

154 WEST LAKE STREET, CHICAGO, ILLINOIS.

30 Church Street, New York

SR

Mr. Commagere’s early attempts at radio
are clearly depicted in the historical photo-
graph which also include his honorable coun-
tenance—being at that time but 12 years of
age. Mr. Commagere is today in charge of the
largest wireless plant owned and operated
by the United Fruit Company.

I could go on citing amateurs who have
gone right ahead climbing the ladder of suc-
cess because of their devotion to the art,
but space will not even permit me to make
mention of only a few of those who reside in
my immediate vicinity.

The radio field is expanding rapidly and
room is being made every day for new men.
This is the great opportunity which lies
ahead of the Radio Amateur. He knows
that the field is a large one and that it is
growing, growing, growing, and that if he
properly applies himself and studies, he can
make his way t> the laboratory bench, the
7 ships, high power radio centrals, or most
W anything he makes up his mind he wants.

The Amateur of today must necessarily
0 he of assistance to those who are entering
(m the radio game primarily for the intercep-

i tion of broadcast music, news, etc, etc.1 In

= — the ecarlier years, before it was possible to
) o) o =l commercialize the radiophone, radio was left
to the amateur and was looked upon by
many as a “mystical agent” of some unknown
force. Of course an amateur was consid-
ered a young Edison, and most of them were.
for much was done by amateurs to advance
radio to its present state.

The amateur of today begins his radio
career on an entirely different basis—he can
install both receiving and transmitting ap-
paratus capable of communicating thousands
of miles at a reasonable expenditure of
both money and energy. There are numer-
ous good books and magazines treating ex-
clusively the subject of radio and it requires
but a very short period of study in order to

Makers of the famous
Frast-Fones

DUCK’S

Big 256 Page No. 16 Radio
Catalog mailed for:25¢c. in coin.
The largest radio cataloz pub-
§ lished. = Special prices on many
radio items. Prompt service, or
money refunded. Ever since the
year 1909 Duck’s catalog has al-
ways occupied the foremost posi-
tion among radio catalogs.

All radio books in catalog, ex-
cept book on page 62 of our own
wblication, at half price,—actu-
ally less than jobber's cost.
W Duck bakelite knob and dial,
fMe.; Navy Type Transformer
$12.00; Jr. Loose Coupler $4.00;
3 ft. lengths highest grade spaghetti, 18c.

NOTE.—Our new location and internal changes give us

admirable facilities to serve you promptly. = ‘“u fully understand the fundamentals. How-

THE WILLIAM B. DUCK CO. E MADISON ever, in order to master the subject, years
pept. 3, 7!1-i2 ADAMS ST., TOLEDO, OHIO 123 W sc»-uc;aso S/ of sjcudy and_ practice are eS_SEHtlal- B

His debut in the Commercial field is gen-

erally marked by a position aboard ship as

WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and assistant operator wher? ?}? hﬁs ari gpporg

April. May, 1922, Experimenter Publishing Co,, 53 Park Place, New York City. | | [, 16, grasp some of fhe Snoweese ©

www americanradiohistorv com


www.americanradiohistory.com

Radio News for November, 1923 583

On a railroad, mechanical
perfection 1n a switch 1s a
matter of life and death.

Panel Pull Switch
for Filament

In a radio circuit the safe Battors 900
passage of electricity 1is
equally dependent upon
the quality of the switches.

Nothing will kill a weak
signal quickerthan a faulty
switch. Panel Double Pole

Double Throw Switches
A and B Battery $1.25

Mar-Co Switches can be
depended upon to safely
direct electrical energy
without loss in transit.

Your dealer sells them.

Panel Induct: itcl
MARTIN-COPELAND CO. T e remt
Lock Action $1.00 to $2.00
PROVIDENCE, R. 1., U. S. A.

Branches: New York, Chicago, Sun Francisco

“RADIO. - e
PRODUCTE Knife Switches

60c to $1.50
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American Beau

Electric
Soldering

Iron

The
Best Iron
Made

For Soldering all connections, parts,
etc. Ready for use by attaching to
any electric light socket. The cost
of operation is insignificant.

Many thousands in use by ama-
teurs, engineers, manufacturers, tel-
ephone companies and many others.

For radio, telephone and all
light work our latest Model
No. 3138 is ideal; also two
larger sizes for doing heavier
work.

For twenty-cight years our name and trade
mark have been a guarantee of quality
and dependability.

AMERICAN ELECTRICAL HEATER COMPANY

DETROIT, U:8: A"
Oldest and largest exclusive makers. Established 1894

BROWNLIE’S CRYSTAL Rainbow Multi-Plug & Cable

A Natural Mineral Detector for Reflex ~
or Crystal Sets. Sensitive over

the Entire Surface.

Indorsed and Used by Leading Manufacturers
of Radio Apparatus.

No Fishing for Contacts. All Points Work.

Nothing Like It.
Stands Up Under Severe Plate Voltage

MOUNTED AND @

cuaranteep  50C. 5’

This is the Best Crystal ever Produced in our
14 Years of Crystal Making

Order from Your Dealer or Sent Direct. A otlsats

ROLAND BROWNLIE, Manuf’r ully cosered by patents apolied for,
22-24 Saunders Street Medford, Mass. 608 S. Canal St.

Put
binding posts of your pres-

Put this type on your new
set it is small and may be
mounted anywhere with cord
and plug $4.00 Tspe P.M.

this type on seven

ent set. With cord and
plug $5.00 Type B.P.

Put your Batteries
on shelf in basement
and run this 8 ft.
cable through fleor
to set.

5A and B. Battery wires in cable. Antenna and ground
are separate leads from cap. Guaranteed not to impair effi-
For sale by all Jobbers and Dealers.

Manufactured by

Chleago, Il

Insure your copy reaching you each month. Subscribe to Radio News—$2.50
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Aboard ship there is a lot of time to
study and that time should be made to ac-
count for itself. A correspondence course in
Electrical Engineering or any other subject
can easily be taken care of. Sooner or
later he is transferred to a land station,
either coastal or high power (trans-oceanic)
and from that position has the opportunity
of working himseli to the head o: the en-
tire organization. Too many prefer to re-
main aboard ship for a greater portion of
their lives, not realizing in a broad way just
what this field offers them in the way of a
better livelihood.

There are, of course, numerous amateurs
who make Radio their hobby ; many of these
are very serious about it and while engaged
in other fields have fairly well mastered the
subject. Likewise, we have a great num-
ber of broadcast listeners who will event-
ually join our great rank of amateurs;
probably on the same basis, with no desire
to become actively engaged in the commer-
cial field.

The amateur who is vitally intecested in
popularizing AMATEUR RADIO is going
to do everything in his power to sell his
idea of fairness to the Broadcast Listeners
and not antagonize or criticize them. In
numbers, they fairly well push us off the
map, and that is something to think about.
Let all of us make up our minds to pitch
in and assist as much as possible, our new
friends, the BCL’s. This can be accom-
plished in numerous ways.

1. By keeping our transmitters quiet be-
tween the hours of 8 and 10:30 P.M.

2. Answering, in a courteous way, all
their seemingly foolish questions.

3. Investigate, if called upon, trouble in
their receiving equipments.

4, Improve our transmitters so that they
do not interfere after the clock has struck
10:30 P.M. and it is permissible to trans-
mit.

5. Invite the BCL to our club meet-
ings so that he can get better acquainted with
your aims.

6. If you think his trouble is due to his
inability to tune, give him a few lessons in

t
- New Radio Patents
(Continued from page 561)

srevET

g T <)

same time transformed and amplified. The changes
in the intensity of this alternating current may
then be observed by well known means, such as
an ordinary telephone. The sound of the local
alternating current source may then be heard cor-
responding to the signal received.

In accordance with the present invention, a

4

& g
3 [

é——hl\j;lm—‘ :

particularly advantageous arrangement ccnsists in
that the cathode relay is a tube having two anodes
and two amplifying grids, whereby one grid
is operated by the incoming :igh frequency, and
the other by the alternating current.

The drawing represents an exemplification of
such an arrangement.
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Broadcasting Experts Agree

These 51 Broadcasting
Stations Use Them

Talk to the radio engineers in the 51 broadcasting stations
listed at the right-—if you want to know why Willard
Rechargeable B Batteries will improve your receiving set.

They use them to make their broadcasting more clear
and distinct — and you will get the same results by using
them with your set.

They cut out noises due to electrical leakage, internal
action or too low voltage.

They hold their voltage for months without recharging
and can be kept right up to full efficiency.

They reduce expense because they don’t have to be
replaced — just recharged at long intervals.

Always brand new and ready for wuse — Because
they are shipped fully charged and bone dry. Don’t de-
teriorate in stock. Ready for service instantly.

Willard A and B Rechargeable Radio Batteries are sold
by Willard Service Stations and Radio Dealers everywhere.

Ask your dealer for the free book, “Better Results from
Radio,” or write to Willard Storage Battery Co., Cleveland, O.

A

Good A Batteries are as
important as good B Bat-
teries. There are several
types of Willard A Bat-
teries at arange of prices,
including the Willard All-
Rubber A Battery, with
rubber case and Threaded
Rubber Insulation. Five
sizes, 20 to 125 a. h.

www americanradiohistorv com

WJAX and WHK

Cleveland, O.
WWJ and WCX

Detroit, Mich.
WDAF and WHD

Kansas City, Mo.
KSD

St. Louis, Mo.
WSB and WGM

Atlanta, Ga.
WBAP

Ft. Worth, Texas
WDAO and WFAA

Dallas, Texas
WAAW, WOAW, and
WIAK

Omaha, Nebr,
WEV and WCAK

Houston, Texas
WCAG

New Orleans, La.
wWOoC

Davenport, Ia.
WHA

Madison, Wisc.
WGF

Des Moines, Ia.
WBAH

Minneapclis, Minn,
WHAZ

Troy, N. Y.
WJAR, WTAG, and
WEAN

Providence, R, 1.

WDAE and WMAQ
Tampa, Florida
WDAP
Chicago, Il
KLZ & AA-3
Denver, Colo.
WJH and WCAP
Washington, D. C.
WWI

Dearborn, Mich.
WHAM and WABA
Rochester, N. Y.

WDAL
Jacksonville, Fla.
AM

Miami, Fla.
WMC

Memphis, Tenn.
WOAI

San Antonio, Texas
KZN & KDYL

Salt Lake City, Utah
KFCK
Colo. Springs, Colo.
SY

Birmingham, Ala.

WLW and WSAL
Cincinnati, Ohio
GW

Portland, Ore.
WNAR

Butler, Mo.
KFI

Los Angeles, Calif,
CFCA

Toronto, Ont.
GAR

Shreveport, La.

B

Willard Rechargeable B
Batteries are made in 24
volt or 48 volt units, each
type in two capacities,
2500 and 4500 m. a. h.
Glass jars enable you to
see the condition of your
battery at all times and
help prevent electrical
leakage.
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closet, and a

the battery.

interrupted.

hunting up the morning paper.

clent service.

Send for the
Rectifier and

Then every night, just as regulaily as you
lock doors and windows, fix the furnace or wind
your watch, you should push the savitch that
starts the Rectifier on its job of recharging

Its rate of charge (2 amperes) and its non-
tune self-protecting features prevent any re-
verse discharge of battery, should «urrent be

Then, when you arise in the morning, dis-
connecting the Rectifier will become just as
much a matter of hebir as dressing, shaving, or

. A battery thus systematically recharged will
last longer, and give }Ou more uniformly effi-

HEADPHONE PLUG

L’-Radic Two Phone
Series Plug No.

Radio Bulletin 101-F

LEICH ELECTRIC CO

GENOA, ILL.

The Right Way to keep
Your “A”
fully charged

HIS thing of having your acid battery stuck under a table and
hooking onto it a portable charger when poor reception warns you
that it is time to do so, is all wrong.
If Radio means anything in your home and social life, it is worth at-
tending to properly—in an orderly manner.
Your A battery should be permanently installed in basement or

Battery

Leich Non-Tune Rectifier
Connected to it Properly

No. 16 Non-Tune Radio
Rectifier, Price $19.00

T eich
Comfortable
Headphone

1-B-2000 Ohm

61

LOUD SPEAKING CRYSTAL SET

] At Last

You can add a loud speaker
to any crystal set by using the
NTEINMETZ Amplifier cost
ing only $8.50. Fuaranteed
to operate on any kind of crys
tal set regardless of what type
it is, or we will refund your
noney.

By using your crystal set with
this amplifier music is brought
in as clear as a bell and car
be heard all over the room
Awmplifier uses dry cell tube
Write for our comblete cata
log and alse information on a highly efficient detector anc
two-stage amplifier at $22.50.

STEINMETZ WIRELESS MFG. CO.

Manufacturers and Engineers

5705 Penn Ave. Pittsburgh, Pa.

RADIO CABINETS

Made to Order.

Write for prices.

YOUNG MFG CO., Beloit, Wis.

WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and
April-May, 1922. Experimenter Publishing Co., 53 Park Place, New York City.
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1 is a cathode relay having two anodes 2, 3
and two auxdxmy anodes (amplifying gnds) 4
and 5. 6 is a glowing cathode, which 1s heated
by the battery 7. 8 is a battery provided be-
tween anode 2 and cathode 6, whereas the bat-
tery 9 is provided between cathode 6 and anode
3. Preferably, the voltage of battery 9 1s higher
than that of battery 8. By means of coil 10
connected with coil 11 and antenna 12, the re-
ceived high {requency oscillations may be con-
ducted and the tube 1, whereby the resistance
for path 6, 5 and 3, will be increased. The elec-
trons flowing towards anode 3 are partially re-
flected and find a lower resistance in the path
6, 4, 2. At 4 these electrons or ions are affected
by the local alternating current of audible fre-
quency which flows from machine 14 through
transformer 13, and the amplification is effected
in the well known manner. In view of the fact
that all vibrations result in a flow of electrous,
the received signals may be heard in telephone
15, and have always the tone of the auxiliary
frequency of the machine 14. Obviously, it is not
necessary directly to connect the telephone 15,
with the line, but the connection may be effected
also through a transformer.

The continuous tone provided by machine 14,
which under certain circumstances may interfere
with the intelligibility of the signals, may he
eliminated by means of well known compensating
connections.

APPARATUS FOR THE RECEIPT OF WIRE-
LESS IMPULSES

(Patent No. 1,456.867. Issued to Frank Conrad.
_of Pittshurgh, Pa., May 29, 1923

This invention relates to apparatus  for the
receipt of wireless impulses and it has for its
object to provide apparatus of the character des-
ignated that shall enable one to distantly con-
tro] relays or other forms of eclectrical apparatus
by means of wircless impulses and, at the same
time, to substantially prevent the operation of
such apparatus by other than the impulses in-
tended therefor.

Fig. 1 of the accompanying drawing is a dia-
grammatlc view of a system embodying the in-
vention, l)emg shown for the wireless control of
a distant relay; Fig. 2 is a diagrammatic view
of a modified form of relay that may be used in
the system of Fig.

It is frequently dc‘;nab]e to control apparatus
at a distance by wireless impulses, as. for ex-
ample, in the wireless control of torpedces. In

7”7

gt

the past, difficulty has heen encountered in ob-
taining a clear and distinct receipt of the trans-
mitted impulses, particularly under adverse cir-
cumstances, as where hostile forces are filling
the ether Ywith impulses of various wave-lengths
and group f{requencies for the specific purpose
of preventing the wireless control of torpedoes and
similar apparatus.

Very eflective control of relays or similar
apparatus may be secured by providing a hot-
cathode tube in the electrical connection to the
relay to be controlled and by continuously supply-
ing to said tube an electromotive force slightly
below its critical voltage, The incoming im-
pulses are then superimposed upon the electromo-
tive force in the form of transient voltage incre-
ments, the resultant voltage being sufficient to pass.
above the critical voltage of the tube, permitting
the passage of relatively large amounts of cur-

A o
i ge

7
rent therethrough and to the relay to be con-
trolled.

With a system of this character, it will be ob-
vious that there is a tendency to pass a s‘mall
amount of current through the relay at all times
but by shunting the relay with an auxiliary source
of electromotive force, the potential conditions
of the circuit may be so adjusted that no current
flow whatsoever takes place through the relay ex-
cept when impulses are being received upon the
antenna.

In order to render an impulse-receiving system
of this character highly selective, it is desirable
to dynamically interlink the relay with the an-
tenna through two local circuits, one of which is
tuned to resonate to the radio frequency and the
other of which is tuned to resonate to the spark
or group freguency.

Under these conditions, it is substantially im-
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MAGNAVOX
Products

VERY condition in the

art of radio reproduc-
tion is most successfullymet
by Magnavox apparatus.

Reproducers

R2 with 18 inch horn
$60.00

R3 with 14 inch horn
$35.00

M1 with 14 inch horn; for
dry battery sets . $35.00

Combination Sets

A1-R consists of Magnavox
Reproducer with 14 inch
horn and 1-stage Am-

plifier . . . .$59.00
A2-R same with 2-stage
Amplifier . . ., $85.00

Power Amplifiers
Al-One-stage . . 27.50
AC-2-C-Two-stage 55.00
AC-3-C-Three-stage 75.00

The new Magnavox Combina-
tion Sets A2-R [2-stage] and
A1-R [1-stage)insure the utmost
in convenient, perfect home radio
reprocuction.

A special device permits instant
contrcl of volume to suit the size
of rocm, character of program,
etc.

Radio users will be sent
new 32-page Magnavox Ra-
dio Catalogue on request.

Current Events by Magnavox Radio

TODAY, an education comes to stand for growth, the schoolroom is no longer
the student’s world, but the world is the student’s schoolroom—and we are
all students.

A Magnavox in the home means a liberal Reproducer M1 (semi-dynamic type) is su-
education and daily entertainment for old and preme in its class. Where storage battery sets
young. are used, the new Magnavox Combination

For the requirements of those who own dry Sets (as illustrated) give the utmost in ap-
battery receiving sets, the new Magnavox pearance, adaptability and efhiciency. .

Magnavox Products are for sale by Registered Magnavox Dealers Everywhere

THE MAGNAVOX COMPANY, Oakland, Calif.

New York Office, 370 Seventh Avenue
Perkins Electric Co., Ltd., Canadian Distributors

MAGNAVOX PRODUCTS

There is a Magnavox for every receiving set
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i s ,h"'.:;-q_m? the wmighty,

I Soxe oF Hinteerss, Long fell:

»

GIFTS rFrRoM THE GREAT Spir1T?” said Iron Hawk, l\

the famous Sioux chief, of the Indians’ means of
communication. The final perfection of this great
gift to mankind is radio. The new science attains its
ultimate in Mu-Rap Recervers. The Mu-Rap
owner lives in close touch with a vast radius of 4300
miles and more. Time is eliminated. Distance is only
geographical. Reception conservatively guaranteed—
7000 miles, using only a 2 foot lop aerial.

W RITE FOR LITERATURE

Mu-Rap LaBoratories. Inc.
801 FirTH AVE. ASBURY PARK, NEwW JERSEY

el "
cotlis he pribes of men together. A '1

IT HAS HAPPENED TO ALL OF YOU IN A
FRACTION OF A SECOND!

WHEN thz filament burns cut, at least $5.00 goes with it to put
the set in operation again.

WHY not save nearly one-half the cost of a new tube by sending
us your burned out or broken tube to be repaired?

WE REPAIR EVERY TYPE of tungsten wire filament receiving

tube. All our tubes are TESTED and GUARANTEED to function

as well as when new.
All tubes returned P.P., C.0.D.

HARVARD RADIO LABORATORIES
BOSTON P. O. BOX 1781 MASS.
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possible for the enemy to deflect the approaching
torpedo by sending out impulses from kis own
station, as it is necessary not only that he em-
ploy the same wave-length or radio frequency
but that he simultaneously employ the same spark
or group frequency and that the spark or group
frequency impulses be substantially in synchron-
ism with the impulses from the station controlling
the torpedo.

What Uncle Sam [s Doing
for the Amateur

(Continued from page 525)

o

American Radio Relay League. Thus in the
event of an emergency and in case of a
disruption of the commercial communica-
tion systems, the amateur stations would
handle the traffic for both Government de-
partments and private individuals between
all parts of the United States by radio.
While in this instance, the radio amateur
would be helping the Government, it fur-
ther indicates the unity of interests of the
two forces and establishes the reality of the
title of this article “What Uncle Same is
Doing for the Amateur.”

My Moduloscore

(Contimued from page 549)

LI

Picture No. 5 has the secondary of a
T4-K.W. 5000-volt Thordarson transiormer
placed in series with the positive lead of the
supply from the rectifier in additon to the
2-mid. condenser.

Picture No. 6 has the above, plus two
more 1-mfd. condensers on the other side
of the choke in the supply from the recti-
fier.

Picture No. 7 shows result of taking pic-
tures with not enough time exposure.

As the light ring continues to close its
dark gaps the modulation of the carrier
wave 1s being modified to the point where it
becomes D.C. current at the plate of the
tube and pure D.C. C.W. in the antenna.
This is a feature very much desired at this
time under the new regulations governing
wave-lengths and at so small an expense
that it cannot be considered left out in the
equipment of our amateur transmitters.
Since its development I have found it pos-
sible to connect the moduloscope directly
to the antenna connection of the trans-

====~1000 I/
4 \\Q y,/ | Rectirier

A
V70 tubey+

rectirrer--

g 48

By Shunting First One, Then Two Large Capacity

Condensers Across the High Tension Leads; the

Effective Filteration of the A.C. is Increased.

No Actual Breaks Are Apparent in the Modulo-
scope Photos.
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RADAK R4

Complete Regenerative Receiver

Drop a B battery into
this compartment 7

o

1 Wiz A newly designed
smapsinplace 5 nd  thoroughly
tested circuit of

superior capability,

connect |
antenna

35 Ohm Rheostat | _connect solid mahogany

controls any style telephones . !
tube-dry cell or cabinet,  genuine

storage battery | g .
£ ; i Formica panel, re-
: markable Radak
__‘_;/,? v Vernier dials, all
lxadak Vernier o m
qi&%cﬁire B . < Dials maltiply your batteries inside the
- -~ ownskill{nadjusting

cabinet with over-
all size of but 6 x 8
x 10 inches.

Stunes.
Licensed under Armstrong U. S. Patent I,113,149

PRICE $25.00

Where else will you find these earmarks of quality in a set selling for $25.00?
The new Radak “Governing Capacity” controls regeneration with surprising
ecase. Radak R4 is a self-contained set designed for use on dry cells and operat-
ing over a range of wave-lengths of 225 to 550 meters. Wherever you are, or
wherever you go, you can take this set with you. Merely slip in a flashlight
battery, a small “B” battery and a 3-volt vacuum tube, connect to a wire hung
out the window, thrown over the limb of a tree or even laid on the roof if no
antenna is available, and programs from considerable and often surprising dis-
tances may be received in a few minutes from the time you start. While easily
carried to your summer home, camp, or on your vacation, the R4 is in no sense
a portable or makeshift outfit, but its high quality of finish and workmanship
will grace the most refined surroundings.

R4 Set complete, as illustrated and described,

without accessories ..............coiiiinennn. veee...$25.00
A4 RADAK 2 STAGE AMPLIFIER
EXACTLY MATCHES THE ABOVE SET.......... $25.00

From the R4 at $25.00 to the C6+ five tube radio frequency set at $220.00
THE BASIS OF RADAK SUPREMACY lies in the fact that Radak sets

are an engineered entity not a mere assembly of parts. Complete bulletin of
all models sent on request. ;

Manufactired by
CLAPP-EASTHAM COMPANY
107 Mai~ Streer, CAMBRIDGE, Mass.

Cleveland, Ohio
Caxton Bldg.

New York, N. Y.
395 Broadway

. San Francisco, Cal.
709 Mission St.

TO THE RADIO DEALER.

Let us explain how you can make the sale of our publica-
tions a worth while, well paying part of your business. Every
one that enters your store is a prospective buyer of RADIO
NEws. Rapio NEws will sell with little effort on your part.

You may sell our publications on a single copy basis with
a fine margin of profit or on a subscription basis with a gen-
erous commission allowance.

Write now and prepare for the Fall and Winter trade.

EXPERIMENTER PUBLISHING CO.,
53 Park Place, New York.
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mitting set without disturbing the trans-
mission going on at the time,
MAKING THE MODULOSCOPE

Procure a cardboard mailing tube, any
diameter between 27, 314” and 12”7 long.
Wind this full with a single layer of No.
24 B & S gauge and carefully boil the whole
in new, clean paraffin to force out any mois-
ture. Be careful not to raise the paraffin
to such a temperature that it emits smoke.
Let the tube cook and place on a wooden
block base. Finish the top off with a half
sphere of wood, which should be dry or
boiled in wax. Place a terminal at each
end of the winding, connect 3” of No. 14
wire to the top end and solder a 2” piece
of No. 24 to the end of the No. 14 wire.
Bend it into a short hook with a complete
small circle at its end to prevent corona
discharge. Then take a piece of No. 24
wire 5” long and bend into the shape of a
figure “8” with a loop at its center which
will fit over the No. 24 at the end of the
No. 14 wire. Carefully balance the figure
“8” wire until you can spin it freely and
have it come to rest at no given point. Con-

Choke

ALectitier—

£14. 68
The Addition of a Choke as in Fig. 5B Improves
the Filteration. With Two More Shunt Capacities
on the Other Side of the Choke as in Fig. 6B a
Pure Current is Obtained with No Visual Ripples
or Irregularities.

nect the lower terminal to the antenna ter-
minal of your transmitter (vou may have to
retune the transmitter a trifle), press the
key and take note of the carrier wave modu-
lation. Aside from its evident usefulness as

The Result of a Mod-

uloscope Phota Not

Having Had Enough
Time Exposure

a moduloscope it will entertain you for
hours at a time, particularly in the evening
with the lights out, when it presents giite
a spectacle.

If the presentation of the article has been
to your liking, I will write next about a way
and means to make use of the moduloscope
as a transmitter without the use of an out-
door antenna. In the meantime, I will con-
verse with a good many of you via the
air and hope that Amateur Radio and its
operators will continue to play the import-
ant and useful part in the work they are at
present performing,
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“Okeh!—ts made
by Giltillan”™

The experienced radio fan needs no greater
assurance of satisfactory service than the
statement—"‘It’s a Gilfillan unit.”

VARIOMETERS Check up on sets built of Gilfillan Radio
e T N d you’ll find them giving th
glaes of ‘moulded brow baisiite, Split bronze Parts, and you’ll find them giving the utmost

biameter of hemispherical shell 333, Thick-

. .
ness over shell 331", Weight 10 oz. Wound Satlsfactlon.

for wave lengths approx, 150 to 500 metera.
t 100—overall lheight 6%7”. Diamcter of
hemispherical shell 5147, Diameter of Rotor
bail 4”. WWght. 1 tb. 5 oz. Wound for 150

o 700 meters approx. wave length recetving No matter what the part 1s, if it’s a G:lfillan
you're getting the best—and at a very reas-
onable price.

You’'ll do well to inspect Gilfillan Radio
Parts before making any selections. If your
dealer does not handle Gilfillan, write for
name of nearest dealer and descriptive parts

folder.

Every genuine Gilfillan Radio Part
carries this mark—it's your SEAL

OF SERVICE—Ivok for it.

VARIOCOUPLERS

None finer. Made in 2 sizes of moulded
prown bakelite, split bronze bearings. Wind-

ing tapped at 15 points for very close tuning. /& ™~
R 650 Overall height 43”7, Dia, of hemis-
pherical shell 333", Overall length 4%47.
Weight 12 oz.  Wound for approx. 150 to
500 meters. R 125 overall height 6%”. Dia,
of hemispherical shell 534". Length overall N\ i
—5%”. Weight 1 1b. 11 ¢z. ‘Wound for

150 to 700 meters approx. wave length re-
celving range.

¢ I L FI1 LL AN MAKES

Variocouplers (2 sizes) Audio Frequency Transformers Tube Sockets Vernier Air Condensers
Variometers (2 sizes) Potentiometers Tube Socket Adapters Filament Rheostats
Condensers (2 sizes) Primary Inductance Switches Detector Amplifier Units Vernier Rheostats

Air Condensers (3 sizes)  Panel Switches Detector Units Moulded Knobs, etc.

GILFILLAN BROS.,, Inc.

1925 McGee St., 1815 W. 16th St., 225 W. 57th St.,
Kansas City, Mo. Los Angeles, Cal. New York, N. Y,

Licensees of General Bakelite Co.
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exercise that power to your advantage ?

Just such an opportunity is yours in the LE-
FAX (perpetual) RADIO HANDBOOK, of
which these two men are the authors. Virtu-
ally, it is an encyclopedia of radio informa-
tion. It is the most thorough and complete book
on the radio science—written in language every-
one can understand. Owing to having been con-
ceived by the two chiefs of the U. S. Bureau of
Standards Radio Department, this work to-day
is the guiding light in the field of radio litera-

Dr. J. H. Dellinger, Chief

In the great radio laboratories of Uncle Sam’s Bu-
reau of Standards, are two engineers who guide and
look after the public’s interests in matters pertaining
to radio, These men (Dr. Dellinger and Mr., Whit-
temore) are two of the foremost radio experts in the world. Suppose you had the oppor-
tunity to have these eminent radio experts guide you, too; to point out to you step by
step what to do; and answer your questions when you are puzzled—would you not

The two chiefs of the
Radio Laboratory
U. S. BUREAU OF

STANDARDS

L. E. Whittemore, Alternate
Chief,

Would you like to have them guide you too ?

ture—to it you can go for practically every kind
of information; there you will find it stripped
of technicalities, complete, non-sensational, au-
thoritative. L. A. Warren, E.E., of Chicago,
writes “My radio library contains over 70 vol-
umes—almost everything published on radio
during the past twelve years—and I have found
your book the best, most useful, general all-
round work so far.”

Lefax always tells the whole story about radio
| Never grows old

There is one reason above all, why the LEFAX
(perpetual) RADIO HANDBOOK should be
the infallible guide for you—no matter what
new developments in radio transpire in the fu-
ture, the LEFAX RADIO HANDBOOK will
take them in. However startling and revolu-
tionary the changes, LEFAX RADIO HAND-
BOOXK will keep abreast of them, and tell you

the whole story about radio—to-morrow, in
1924, in 1927 and thereafter. LEFAX RADIO
HANDBOOK is loose-leaf and every month
you get additional pages that keep it up-to-date.
These additional pages are the most reliable
source of supplementary reference in the field
of radio literature. The material that is con-
tained in them has gone through a process of
tests, and examinations, and analysis, that defies
all rumors, sensationalism and theories. There
is no repetition of the same matter in re-hashed
form. The material published in this supple-
mentary service is reliable—absolutely fit to
supplement the most authoritative RADIO
HANDBOOK.

Service Enlarged Now

This service has just been enlarged. 48 additional
pages on ‘‘hook-ups’’ new discoveries, etc., are sent to
each purchaser of the LEFAX (perpetual) RADIO
HANDBOOK—each month. No charge at all is made
for this additional service for the first year. Price is
$5.00 complete with one year's service of additional
pages every month for one year,

For sale at all good radio dealers
and stationers everywhere.

LEFAX, INC,, 147 S. 9th St., Phila,, Pa

LEARN THE CODE AT HOME

“Just Lislen—The Omnigraphwill do the teacheng”

with the

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse
Codes—right in your own home—
quickly, easily and inexpensively. Connected
with Buzzer, Buzzer and Phone or to Sounder,
it will send you unlimited messages, at any
speed, from 5 to 50 words a minute.

THE OMNIGRAPH is not an experiment. For
more than 15 years, it has been sold all over the

world with a money back guarantee. The OMHNI-
GRAPH is used by several Depts. of the U.S. Govt.

—in fact, the Dept. of Commerce. uses the OMNIGRAPH tc test all applicants applying for a Radio license. The
OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalog describing three models, $14 to $30.

The Omnigraph Mfg. Co.,

If you own a Radio Phone set and don’t know the code—you are missing most of the fun

DO IT TODAY.

20 Hudsen St., New York City

www americanradiohistorv com
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The Amateur’s Huge
Gain from Broadcasting

(Continued from page 541.)

T T

bunch of buzzes was coming from Vir-
ginia, and they said, “how wonderful”
but they really meant the “h you
say!” Now, when Uncle Al comes to
town and you tune in the championship
fight returns from the ringside, round
by round, he takes on a glad aspect as
though he could see some practical
value in the thing. And after all, old
man, you know as well as I do that the
real joy which comes from any posses-
sion is sharing it with others, and broad-
casting has made this possible.
IMPROVED APPARATUS

Years ago, when the head-chopping busi-
ness was dull, they used an axe, but, later
the French Revolution stimulated the busi-
ness tremendously and the guillotine was
designed to take care of the increased busi-
ness in an efficient manner and with less
haggling and hacking than characterized the
business theretofore. Manufacturers were
loth to bring out new apparatus when busi-
ness was dull and their shelves were loaded
with obsolete equipment. Broadcasting
opened a tremendous market, revived com-
petition, quickly consumed the junk on the
shelves, and paved the way for the many
phenomenal advances in design of apparatus.

MAKING SIDE MONEY FOR THE
STATION’S UPKEEP

Not all amateurs were burdened with
ready cash and it was sometimes a problem
to obtain a few dollars for some addition
to the station. How many amateurs assem-
bled their old parts into receivers, sold
them to broadcast listeners and then invested
the receipts in a bunch of brand new stuff?
Not to mention the many who engaged in the
business, the majority of amateurs seized
the opportunity to improve their equipment.

At the same time the amateur had not
only more cash, but he eventually found
better apparatus on the market at reduced
prices. Of course there was the imitial
upheaval when junk mounted skywards and
ordinary stuff sold at a premium over the
counter. But today manufacturing facili-
ties have reached the demand and even
exceeded it, prices are lower and there is
every prospect of reasonable prices in the
future.

PHENOMENAL ADVANCE IN RADIO

Every amateur is fundamentally an experi-
menter. In the years that preceded the broad-
cast upheaval many of these ingenious
brethren had devised circuits of their own,
little pet hook-ups that they had found
efficient. Suddenly there was a demand for
all this experience, for these pet circuits,
for the knowledge obtained in experimenting
with them. It suddenly became a matter of
vital national interest.

For example, there had been trans-Contin-
ental relays, trans-Atlantic tests, etc., going
on year after year. The amateur forged
ahead slowly but surely, but no one really
exhibited any interest in him or his works.
Hov‘v different it was with Godley and his
test!

Through broadcasting and broadcast re-
ceiving, the great American public took
an active interest in radio and in a short
time Godley and his success were as well
known in American homes as base-ball
players, and better known than the Vice-
president. It is a safe gamble that more
Americans can name the inventor of the re-
generative circuit than can name the Secre-
tary of War. Before broadcasting, there
were not a hundred thousand people in the
United States who cared whether the energy
was fed back into the grid circuit or the
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Ask any radio expert

THE first duty of a radio panel is to
give satisfactory insulation, as any
radio expert will tell you. The wise fan
selects his panel with special care and
insists on having one that supplies the
proper insulation resistance.

Celoron Radio Panels provide satis-
factory insulation under all conditions.
They have high dielectric strength and
great surface and volume resistivity, and
do not warp or crack when exposed to
moisture.

Cut in standard sizes

For your convenience, Celoron Radio
Panels come ready cut in eight standard
sizes. Your dealer will hand you the size
you want, and you can begin to build
your set at once. ’

Celoron panels are easy to saw, mill,
and tap, and will engrave evenly without
feathering. Each panel is wrapped sepa-
rately in glassine paper.

Select from the foliowing standard
sizes the panel that suits your needs:

1—6x 7x % 5— 7x 18 x 3/16
2—7x 9x % 6— 7x21x3/16

3—7x12x % 7— 7 x 24 x 3/16
4—7x 14 x3/16 8—12x 18 x 3/16

If your dealer cannot supply you, ask
him to order, or write direct to us.
Indicate by number the size you need.
We also furnish Celoron in full-sized
sheets and in tubes, and can cut panels
in special sizes if desired.

This booklet free

Write for a copy of our booklet, “ Tuning
in on a New World,” which contains a
list of the leading broadcasting stations
in the United States and Canada, an
explanation of symbols used in radio
diagrams, and several efficient radio
hook-ups. It will be sent to you free
on request.

To radio dealers: Send for special dealer price list showing standard assortments

Diamond State Fibre Company

BRIDGEPORT

(near Philadelphia)

PENNSYLVANIA

BRANCH FACTORIES AND WAREHOUSES

BOSTON

CHICAGO

SAN FRANCISCO

Offices in Principal Cities

In Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto

CONDENSITE

CELORO

N

STANDARD RADIO PANEL
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Branston D. L. Honeycomb
and Mountings

Colls

Three Coil Geared
REI Type. Front Panel $590
Mounting. Substantiat gears
give vernier adjustment. Very
neat appearance. Made of Gen-
uine Bakelite, complete with
flexible leads.

Three Coil Bake-
R73 lite Mounting. $45D
Neatest three coil mounting on
the market. Made of Genuine
Bakelite and complete with
flexible leads.

Study thesz mountings care-
fullv. Our new No. R61 3-coil
front panel mounting and No.
R62 rear panel mounting are
equipped with strong brass nick-
el plated gears, insuring smooth
vernier adjnstment with no
chance of stripping gears. Back
geared type is equipped with ar-
row knobs that shows position
of coils. Mountings are substan-
tially constructed of genuine
Bakelite and are equipped with
flexible leads.

Branston D.L. Honeycomb
coils are accepted as standard
in regards to superior construc-
tion and electrical units of meas-
urement. Your dealer can pur-
chase Branston Coils and Mount-
ings from his distributor. Insist
on the Genuine.

Send 2¢ in stamps for Series 1
“Hook-Up” circular showing five
good Honeycomn Coil Hook-Ups and
Catalog of famous Branston Radio
Apparatus. Wirite today. Give us
name of your radio dealer. If he
can’t supply you, write

Th Coil
Rﬁz Ge;ﬁgd t;nle.

Bevel

Back $600
Panel Mounting. Bevel gears
provide very smooth operation

and vernier adjustment. Made
of Genuine Bakelite, complete
with  flexible leads. Arrow

knobs show position of coils.

Y

R7L Twn-coii:mMount- $325

Very neat and capable of smooth
operation. Only two mounting
serews required. Complete with
flexible leads.

REB Single movable Bake- gﬂc
“ lite Plug with exten- .
sion angle brackets and flexible

RT’ Bakelite Coil Mount- 500 1eads.

« ing with brackets in- A 59 Same as No. Ré68 900
stead of screws for mounting. R = only stationary. -
Add Miles Branston
and CHAS. A. BRANSTON, Inc. Standard
Smiles 817 MAIN STREET, BUFFALO,N.Y. Radio
with In Canada—Chas. A. Branston, Ltd., Torouto, Ont. Parts

THE FRANDSEN TUNER
AND VARIOCOUPLER {

oL

AT LAST THE PERFECT TUNER
for Broadcast Reception.
The most efficient and selective tuner made.
For single circuit with tickler or vanocoupl_er
with loose coupled primary and secondary cir-

cuits.
Perfect
ductance of

the antenna

CONDENSER

and continuous variation of the in-
circuit
SWITCHTAPS and without a VARTABLE
in the antenna circuit.
Complete for panel mounting, postpaid, $7.50.

RADIO RESEARCH LLABORATORIES

ATASCADERO, CALIFORNIA

without

COPpEImAD’

e o bl

“f : THE IDEAL RADIO ANTENNA

Yo X Grners e e

%

s
-

COPPERWELD 1S 50% STRONGER
- than Copper, can be stiiifiy taut, stays up when
© . wotheg wires stretch a
1oo% electrical
COPPER CLAD STEEL - COMFANY

BRADDOCK P. J. SANHIN, PA: o

Directions for Antenna construiliom
o reverse sids of «carton
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garbage can. Tonight a million folks will
be listening in on regenerative receivers.

AMATEURS AS INVENTOES

Thus an enormous market was opened up.
There was a time when nobody thought
enough of Armstrong’s circuit to pay the
cost of taking out a patent. The situation
has changed marvelously. Where there
was once a shack frequented by a few oper-
ators, the public has now a well-worn path.
Many. many amateurs have profited enor-
mously by the broadcasting craze. Mr.
Ham can now stand in front of his shack
with his chest pushed out while the photo-
graphers “shoot” him for the marny radio
periodicals that flood the mails. He has
become an inventor and ranks with the in-
ventor of the cotton gin and other kinds.
The public reads again and again the ac-
counts of how he did it.

WHEN THE AIR WAS FREE

Once there was a time when Mr. Amateur
could open up and make the ether fzirly re-
verberate with his terrific spark and no one
cared, except Uncle Sam. The type of re-
ceiver was of no great consequence. The
wave was as broad as a barn door and if
you were nearby you could hear him by
sticking your head out the window. Am-
bitious amateurs employed selective re-
ceivers and modern transmitters, but they
were not essential to communication, there-
fore, no interest. Jamming the ether has
made us selective. Modern transmitters and
selective receivers are now essential to com-
munication and the future will bring still
greater progress. There is no place now
for a transmitter that sprays the universe.

LISTENING IN

The average amateur may not care three
whoops in purgatory for all the canned
music that was ever broadcast from Cann-
ville. He may not care anv more for the
Symphony Orchestra than he does for a
shower bath while wearing a paper shirt,
and market quotations and educational lec-
tures may move him to tears, but he does
get in on the base ball returns and the elec-
tions. And what amateur does not enjoy
listening to, ‘“the challenger handed the
champion a wallop on the chin that shoolk
the arena and followed with another to the
same place. The champion was slightly
dazed but took the offensive. The champion
rushed the challenger to the ropes with
three uppercuts that forced the referee to
swallow his chewing gum, etc., etc.”? Sure-
ly there are times when any amateur enjoys
broadcasting.

HAS THE AMATEUR PROFITED?

The broadcasting craze has furnished
funds for continued advancement; it has
opened a great ficld for the amateur ex-
perimenter with rich rewards; it honors
him, where only a few fellow amateurs had
known of his exploits and accomplishments ;
many amateurs have advanced to world
prominence. The field is wide open, for,
where there are a million people complain-
ing of interference, there is a market for
a million receivers that will prevent that in-
terference: and every broadcast listener is
a potential operator and some carly morning
you will pick a new note whistling through
the ether and find that Mr. Broadeast List-
ener is calling you on his new C.\V. trans-
mitter.

SOME JOB

Secretary Hoover says he doesn’'t care
who controls radio, and is willing to turn
it over to the Interstate Commerce Com-
mission if Congress so decides, but he does
insist that some regulations be enacted into
law and that someone be put in charge to
relieve the interference, handle licenses, and
assign the waves.
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The thrill of great distance

For 12 years, Tuska-built radio re-
ceivers have been famous for long range
reception, and have made records that
are unsurpassed.

F. R. Alger, of Prince Albert Sas-
katchewan Canada, says, “I am send-
ing a list of 67 stations, a total distance
of 78,200 miles away. You will realize
that all stations are far removed from
us; most of them have to come over
1000 miles. The Tuska is remarkable
for simplicity of tuning. It has been a
source of great satisfaction,”

c,/_\.:)

Tuska Popular
No. 225

3-bulb Regenera-
tive Receiving Set.
Piano finish mahog-
any cabinet, Am-
plifier switch. Con-
cealed binding
posts. Armstrong
circuit, licensed
under Patent No.
1,113,149, Price $75,
without bulbs, bat-
teries or loud
speaker.

Ask for special
circular No, 11-E,
describing this set.

Q/ u neednt bnow
a thing about radio

IGHT after night, year after

year, a Tuska Radio will
bring fine entertainment into your
home, at a trifling expense for
operating.

You need not depend upon
good-natured friends with radio
experience to help put a Tuska in
vour home. Surprise them all by
doing it yourself. It is easy to
install your own “listening post”
and pick up your choice of the
concerts that fill the air.

At pleasure you can tune out
any program and tune in another

more to your liking. The same
Tuska that fills your rooms with
clear, unmarred music and dis-
tinct speeches will also pick up
broadcasting from stations 2000
or more miles away.

Some of the most experienced
radio inventors and engineers in
this country designed and built
the Tuska. It is right, forever,
and needs no tinkering. Have no
fear that it will soon become ob-
solete. A Tuska set bought to-
day will be serviceable for years
to come.

THE C. D. TUSKA CO., Hartford, Conn.

7USKA

TRADE MARK
REBUSPATOFF.

RADIY,

TUSKdAd REDIO
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THREE TUBE RECEIVER, NO. 102
(Licensed under Arnstrong U, 8. Patent No. 1,113,143)

Variometer

The Chelsea Vernier Variometer is the last
word in variometler design. It covers an ex-
treme range from (100 to 600 meters) with the
clesest tuning. Genuine bakelite especially
moulded by Chelsea is used throughouat. It has
no sliding contacts. Yuarnished complete with
dial and vernier.

Variometer No. 80, $8.00

REGENERATIVE RECEIVER No. 102

Chelsea Regenerative Recciver No. 102 is a
supersensitive instrument operating on wave
lengths of from 100 to over 600 meters. It
combincs great range and selectivity.

A Regenerative Circuit with two stages of
audio frequency amplification is used. Most
efficient adjustments are madc possible by the
use of vernier controls incorporated in the
variocoupler and tuning condenser. All bind-
ing posts are enclosed in the cabinet eliminat-
ing all visible wiring. All msulatmg material
is genuine bakelite, moulded in the Chelsea
factory. The cabinet is solid mahogany, beau-
tifully finished with space for batteries, Price
$93.00. Write for Booklet A.

CHELSEA PARTS

The National Chelsea Radio Corporation offers a complete line of parts. These are
identical with those responsible for the marvelous results obtained by Chelsea Receiv-
ers. For complete description and prices write for Booklet “B.”

Variable Condensers

The Chelsea Variable Condensers contain only
genuine bakelite insulating material. Rotors and
Stators are die cast into solid units with perfect
alignment of the plates. Spiral connections to

rotors. TFurnished with from 3 to 45 plates.
With or without vernier. Capacities from .00025
to .001 M. F

Prices from $2.50 to $6.75

Write to Dept. 7 for Booklets—“A” for complete receiving sets and “B” for Parts.

SEND FOR YOUR FREE COPY |

TESTED HOOK-UPS

SUBMITTED BY USERS OF OUR
WONDERFUL
TRANSMITTER

BUTTON FOR LOUD
SPEAKERS

AMPLIFICATION
AND EXPERIMENTS

Prlce$1 00

POSTPAID
with instructions

K. ELECTRIC CO.
15 PARK ROW NEW YORK

The largest radio school chain in the Country.
Interesting Work Good Pay

If you are red blooded and like ad-
venture, study radio. Complete lab-
oratories fitted with the very latest
apparatus. All instructors experi-
enced radio men. Dormitories, Res-
taurants and Swimming Pool for
use of students. Complete radio
training in the shortest possible
time. Send today to the mnearest
school for full information.

New York City

158 East 86th Street
Seattle, Wash.
Central Branch Y. M. C. A.
Los Angeles, Cal.

United Y. M. C. A. Radio Schools |

Los Angeles, Y. M. C. A.
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The Great Radio Message

from Mars
(Continued from page 540.)

LML LT 1

Thank ye, sir!”

“And for that reason, Mr. Cascy, sir,” I
sald, when I handed him the cigar, “it is
held by some that Professor Duff in fact
heard a message from the moon Daimos,
and not from Mars itself. Now, let us con-
sider the facts! Professor Duff had gone
far i radio experimentation-—"

“He went too far when he took the axec
and exterminated his wifc and his parents
and his mother-in-law,” said Mr. Cascy.
I'm no radio nut, but I say he went too
far!t”

“An mcident; a mere incident,” I said.
“No doubt they annoyed him. Perhaps he
was working on his set and they called him
to dinner. That always annoyvs a radio en-
thusiast. In such cases the radio enthusiast
sometimes kills, and sometimes he merely
wishes to kill. But what Professor Duff did
to his family is a mere incident.”

“It was an incident for them, all right!”
said Mr. Casey. “It was worsc than an inci-
dent; it was an accident.”

“Yes,” 1 said, “no doubt——"

“Ye cught t laugh,” Mr. Casey said.
“That was a joke I was makin’. 1 says t'
vou ‘It was worse than an incident; it was
an accident” He dented them with th’
axe, ’ ye see? An axe-i-dent. You should
laugh.”

“Oh, yes; ha-ha!” T said hastily. “But
to get back to the important matter. Pro-
fessor Duff would sit for hours working
with his radio set, either listening in or
changing its make-up. Often he would sit
for ninety-two hours at a time, laboring
with true scientific eagerness, for he held
the theory that if he could make the proper
adjustments he could hear from the spirit
world. He particularly wanted to hear from
his uncle Silurius Duff, who departed this
life whenr he happened to try to drive a
ten-ton truck through a freight car loaded
with dynamite. Professor Duff came of a
highly religious and temperate family, and
it was his boast that no one in the family
had ever tasted liquor, but the coroner's
jury brought in the verdict on his uncle
Silurius ‘Killed by a car of dynamite while
trying to drive a ten-ton truck through it
while infoxicated.”  Naturallv Professor
Duff wished to talk to his departed uncle
and ask him whether he had indeed taken to
drink or merely had something go wrong
with his steering gear.”

“A man can't trust none of them boot-
leggers these days,” said Mr. Casey sadly.
“They say it is good stuff and when you
taste it, 1t ain’t nothing but carbolic acid
or prune juice.”

“Exactly!” I said. “And so, Mr. Cascy,
sir, Professor Duff tried every experiment
possible in order to hear from his uncle
Silurius, and he finally decided that success
rested in finding a proper substitute for the
ordinary crystal. He tried every varicty of
crystal.  He tried salt crystals and am-
monia crystals and sugar crystals. He tried

cvery kuown crystal but, unfortunately,
every failure made him more and more
morose. He yelped bitterly when his wifc

brought him food. He sworc and raged
when his mother-in-law breathed, for she
had asthma and he often thought the noise
she made was static. He even became angry
with his dear old mother when she said she
thought the crystal he was trying to invent
was a little strong.

“For you know, Mr. Casey, sir,” I eon-
tinued, “Professor Duff attempted to create
a new crystal to be known as the ‘Uncle
Silurius Duff Crystal” No doubt he was on
the right road. He was seeking a crystal

(Eontinued on page 601.)
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A Triumeh in Radio
The Single Tube Radio Frequency Receiver

Performs the Function of 2-Tubes

Only One Control
All Wave Lengths

$ 1 00 Without

== Tube

Including Two Interchangeable Induc-
tance Coils for Wave Lengths ranging
from 200 to 600 Meters

Entirely new cir-
cuit. One tube per-
forms the double
function of radio
frequency amplifier
and detector.

Simplicity and
Economy. One sim-
ple tuning control
gives selectivity
equal to sets costing

hundreds of dollars.

“A WONDER™

Dear Sirs:

When your Monodyae sam-
ple arrived, to be entirely
frank, we did not believe it
eapable of doing very much on
ald o TN | ; -5 long  distance work. After

A — 3 e carefully testing the set, we
feel that we owe Fou 4n Bpoi-

e —— 0BY.
== = = ‘Ihe Naticnal Monodyne na-
1000 MILES ON THE turally percolated all over the
MONODYNE place; we heard Davenport.
Chicago, Dallas, Texas, and

Gentlemen: Having purchased your Atlanta, Ga. <The nert night
Monodyne set 1 was more than we took It to Hhe home of Mr.
plessed over the results obtained Metreary, President of the
from it. 1 think It is one of the i

W X b .
best one-tube sets on the market ;n(l;‘l:rr: l?:a‘illo ;:gul::?)stl;l:\ex
today. of stations, using the WD-12
1 have heard the follewing long the with two 22%% B’ bat-
distance stations—\WDAF Kansas teries,

City, WDAP Chicszgo, WSB At- Your Monodyne Is certainly

lélr;l!x. :;((’)0 §3lllde}phlu. WGE a wanler,
chenectady, WOU Darvenport, an We are (nelosing onr indial
a Canadian statlon who:e call let- PAT. TRADE MARK PDG. order, :hlch kln:.ily' “rush :g

ter 1 could not obtain,

Usi the earliest moment.

sing hook-up No. 4 gives very . K
selective tuning and volame. Your The Radie-Electric Shap, inc.
set cannot be praised too highly. 225 East Tenth Street,

WILLIAM BROWN Kansas City, Mo.

65 East 117th St., N. Y, € MODEL GT=

it jitid i (BTG HITETHEE R

The MONODYNE CIRCUIT is one of the most radical advances in radio engineering since the advent of the Arm-

£ strong Circuit. Parts heretofore considered essential are omitted and one simple tuning contro] gives a selectivity equal, £
£ if not superior, to that of sets costing hundreds of dollars. A child can operate 1it. |
g i I L =
NATION MONODYNE uses but one d-y cell tube, preferably the In our ch,v York laboratory tests, we repeatedly heard stations KYW at
’{\;‘IC)-IZAor auonI;her standard dry :jl tube, such as the UV-199 or C-299 Chicago, WOC at l?avenpon, lowa, and many others, quite loud and clear.
types. Local broadczsting comes in astonishingly loud and clear, without This without resorting to any mcde of amplification.
s fonHon: . . . The NATIONAL MONODYNE is the most practical tube set made, and
The tube socket is of a new design znd most prectical because it holds the is complete in all details. It is only 6% inches long, 4% inches wide, and
tube with a positive grip on all four prongs for 3 cpth of more than one- 23, inches high of durable, compact and rugged construction. The entire
quarter of an inch. casing is moulded from hard rubber compeosition.
The NATIONAL MONODYNE AIRPHONE will find espccial favor with . o . .
expceriment:rs because of its adaptabiiity in many different hook-ups, 2 thing The NATIONAL MONODYNE has a receiving capacity and range of

not possible with any other low priced outhit. about 1500 miles. 75-foot aerial is recommended for best results.

No more Huntiné for stations, You know in advance at what point ot the sqale your favorite
station is located—only the highest priced sets accomplish this.

Dealers, Jobbers and Distributors—Send for Samples and Prizes

wemmmmmeze=n- SEND NO MONEY -=-n=n=n====v '”[]NA

[}
National Airphone Cerporation, R N 1 1 NA \-
18 ‘Hudson Strect, New York City, N. Y. ]
Gentlemen : :
Please send me prepaid One (1) NATIONAL MONODYNE tobe H L
set, Model GT-1, for which I will pay the postman $10.00. 1
1
1 g
RIAGIUD | (%= b 00 000 800 0 04000 0BE0 G TP S5t 40900 8E 005000000 T pU R A
; <OR TiOo~n
STREET AND NO. ....... , S - 005000 0f 900000600000 feeeees : )
[}
G Pt S 30 000 I weneene STATE . aeiimceceonimens 1 18 HUDSON ST' NEW YORK
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NATIONA L ‘
Interference Eliminator

$77.50

Complete With 2 Induc-
tance Coils

Adds selectiv- Will make
ity to your your set tune
set. sharper. .

Two coils go with
instrument, one
for short and
another for long

Tunes out side
waves or har-
monics of pow-
erful broadcast-
ing stations. wave lengths.

& &

The National Interference Eliminator can be used with all radio outfits
no matter what make, tube or crystal. Will bring in stations you never
heard before. Nothing else required with set as 1llustrated Just con-
nect it with two short wires to your outfit.

A NATIONAL STANDARD INSTRUMENT OF MERIT AND RELIABILITY

Eliminates Broadcasting and Code-Signal Interference
Can be used to increase or shorten Wave Lengths

AN ABSOLUTE NECESSITY TO CLEAR RECEPTION

NﬁTlON@L AIRPHONE “GCLD-GRAIN™ DETECTORS

After you have fussed with catwhiskers,
springs, balls and adjustment handies, and
after you have almost become a nervous

* wreck, hunting for ‘“‘the elusive sensitive
Actual Slz@ spot”—you will welcome with open arms
our 100 per cent. GOLD-GRAIN DETEC-

Now §1.50
ow ° This Detector is foolproof; has no cat-

whiskers; no springs, no balls, no adjust-
Mounted

ing handles no fussing. The detector is
Entirely enclosed in hard rubber com-
position cartridge, but it is NOT a fixed
detector.

A special crystal is used, while contact
elements are made of pure gold There is
always a multiplicity of contacts. The De-
tector is sealed hermetically. The contact
with the crystal is always perfect.

This detector has been pronounced by ex-
?crts as the greatest detector m cxnstcncc

t reproduces voice, and music in natural

color of tone, without distortion. You will Actual Size
be surprised at the wonderful results and

satisfaction obtained with the ““GOLD FOR PANEL
GRAIN" Detector. . MOUNTING

Dealen, Jobbers and Distributors—Send for Samples and Prices

| * Most Practical for Reflex and Crystal Sets *

m=wemnecnaaeSEND NO MONEY-=sceunnnnnas

National Airphone Corporation RN
20 Hudson Street, New York City, N Y.
Gentlemen :
Please send me prepaid the One [] National Monodyne
articles crossed, for which I wiil One [J Interference Eliminator

t
ggzerp:ssc:in ;:lc‘:?on elizsrithe One [ Panel Detector

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

\
%mz
-ty v B
gL Z
=] =X
zz

20 HUDSON ST NEW YORK
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This ONE-TUBE Set Runs
A Loud Talker

Build it With Consrad Pattern No. 8

How to Make an Autoplex Receiver

The “Autoplex Receiver” is the long expected one-tube set that will
work a loud speaker. This circuit was invented by M. L. Muhle-
man of the Radio News Staff and is bound to become popular be-
cause it will operate wherever placed and requires but a ground
connection. Every station within its range is amplified sufficiently
for a loud speaker. Tuning is very simple, there being but two
controls, It is inexpensive as to parts and easy to construct. Any
tubes from the “peanuts” up-to the “big ones” can be used. This
receiver knows no such thing as “critical filament adjustment.” It
will receive the high powered trans-Atlantic stations without any
changes in the circuit; a twist of the dials and the broadcast sta-
tions come in.

b \'m:mommmm '

The complete plans for the construction of this set are contained
in a three-colored, heavy manila packet, 9x12 inches and consist of

full sized blue print for wiriag and drilling and also
a four-page instruction pamphlet giving complete de- @c.
tails even as to tuning. Price complete.........occcov el

Other Popular Patterns of the
Consrad Line

How to Make a Neutrodyne Receiver—50c.

This pattern gives the complete assembly, wxrmg, adjusting and tuning of a five-
tube Veutrodyne receiver. This type of receiving outfit was brought out after
extensive experimenting and is noted for its very efficient radio frequency amplifi-

COMYLGHY 170 (ONRAD (R

g

cation. All the disadvantages of ordinary radio receivers, such as distortion and
re-radiation are eliminated. The circuit is also noted for keeping the tubes from
-oscillating. Put up in heavy manila packet, 9x12, cover in three colors, full size
blue prints for drilling and wiring and four-page instruction pamphlet.

How to Make a Reinartz Raceiver

The original Reinartz Receiver it the most
popular type of set ia existence today. It
gained its popularity through its simplicity of
operaticn and capabilicy of long-distance re-
ception. Full directions for building this re-
ceiver zre given in this folder. The construec-
tion of the coil—the most difficult part—is
made easy with the concise instructions we
furnish. The connections of the set are shown
plainly, so that the novice will have no trouble
in following them.

50c.
14 Radio Formulae and Diagrams

With this packet of radio knowledge you need
never worry about schematic wiring diagrams,
measurements and radio tables. All formu-
las and diagrams are printed on heavy paper
in black and blue; and contained in two-color
printed envelope, 9x12 inches.

50c.

Formerly

- The
Consolidased Radio Ccil Book Co.

How to Make a Cockaday Recelver

The Cockaday four-circuit tuner is one of the
fatest advancements in radio. Its main ad-
vantage lies in the fact that the set can be
adjusted to the highest point of regeneration,
and tuning accomplished over a wide band of
wave-lengths without the necessity for reagd-
justing the regeneration control. The set
described in our folder was designed and
built at our own shop. All dimensions, size
of wire, number of turns, etc.,, are given,
leaving nothing to the imagination.

50c.
All About Aerials and thelr Construction

These blue prints were made after practical
erection of each aerial, and point out how
simple it is to erect not only the proper aerial
for your particular need, but how to erect
this aerial in the most practical manner and
at the least expense.

Consists of 12 blue prints 8%x11 inches and
one four-page instruction pamphlet 814x11

inches,
~ 50c.

0 TG ST g g

- Comrmiomr =7 b. COmRrD Lt

How to Make a Reflex Receiver

The plans for the reflex receiver were gotten
out only after considerable research work by
our engineers. Most people have trouble with
reflex receivers. It takes an expert to build
one that will -work satisfactorily. The trou-
ble- lies in the values of condensers, ete., in
the circuits. If they are incorrect, the set is
a dismal failure. The constructional details
of a reflex receiver, contained in this folder,
are the results of their successful efforts,

50c¢.
20 Radieghone Diagrams and Hook-Ups

These diagrams show how to get the best pos-
sible efficiency from the instruments you make
or purchase. They cover hook-ups from the
simplest to the most complicated, ir a way
thai any amateur can understand and follow
withiout difficulty. Printed on heavy paper,
814x1114 inches, and together with KEY
CHART OF SYMBOLS and pamphlet “How
10 REap Diacrams’’, are contained in a heavy
two-color envelope.

50c.

For other patterns we puklish see page 658 of this issue

If your dealer cannot supply you, order from us, giving his nome and address

233 Fulton Street,

Publishers of Consolidated Patterns and Sales Agents
for E. 1. Co. Books

New York City
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(Continued from page 596)

that would bring his uncle Silurius through
clearly from the spirit world, and {for that
reason he sought a material that would be
50 to speak, in rapport with his uncle Silur-
tus Duff. He remembered that his uncle
Silurius, while on carth, was fonder of
limburger cheese than of anything else. So
Professor Duff, with keen scientific acu-
men, attempted to make a limburger checse
crystal. First he boiled the limburger cheese
in garlic >

“If I was his folks,” said Mr. Cascy, “I
would have took the axe to him before he
had a chance to use it on me. The time t'
use an axe is when a man starts in to boil
th’ limburger cheese, let alone the garlic.
Not that, in the old days, a thin slice of
limhurger cheese, lib'rally smeared with mus-
tard, bechoon two cuts of moisty rye bread,
didn’t go good with a glass of beer. Lim-
burg cheese has its uses. Yes, sir! But
boilin’ it to make crystals of ain't one of
them. No, sir!”

“You are right, Mr. Casey, sir,” [ said.
“And although Professor Duff has never
acknowledged it mn writing, I am sure you
are right. He had no success whateve in cys-
talizing the limburger cheese after it had been
boiled. It would not form itself into crys-
tals. It formed ropes and slabs of limbur-
ger linoleum and soup, but it would not
form crystals. It formed odors so strong
that the roof flopped up and down and the
foundations of the house palpitated, but it
wouldenot crystalize. And it was then, when
all seemed darkest, that Professor Duff
heard of the meteorite that had fallen near
Pesquaguntic, Maine. He immediately de-
cided to try a crystal from that meteorite.
With a flash of inspiration he knew that it
would be different from an ordinary crys-
tal.”

“Like different Haig & Haig you get from
different hootleggers these days, as I'm told,”
said Mr. Casey. “One is like unto cold tea
and the next is nothin’ but jagged lightning
with the edges filed sharp. The one has
no effect that wouldn't permit you to sit
amongst nicé ladies and knit a pink wool
sweater, but a jolt of the other makes a man
want to climh a tree and hite a grizzly bear
on the neck.”

“Truly!” I agreed. “And Mr. Casey, sir,
it was while Mr. Duff was awaiting the
crystal from the meteorite that fell at Pes-
quaguntic, Maine, that he decided the mete-
oritec must have come from Mars. His men-
tal process in arriving at this conclusion
was sound. ‘Mars’ he said to himself, ‘has
long been wanting to get into communication
with the Earth, but until the invention of
radio this has been impossible. Now it is
possible. But,” he argued, ‘the Martians have
doubted that Earth has a proper crystal to
use in receiving Martian communications.
Therefore, the first thing the Martians
would attempt would be to send the earth
some of the Martian crystals. Mars, wish-
ing to do this, would undoubtedly rig up a
large cannon, load a lot of crystal into it,
and fire it at the Earth. That is what this
meteorite undoubtedly is. So, when I have
the crystal taken from the meteorite, I shall
be able to communicate with Mars.”

“But, hold on now!” said Mr. Casey.
“I'm not knowin' much about these radio
scts, mind you, but wasn’t somcone after
telling me that them crystal sets don’t get
messages from very far off P

“Mr. Casey, sir, you are right” I said,
“but you must remember that Mars is only
48,600,000 miles from the Earth.”

“Sure!” Mr. Casey agreed. “I was almost
forgettin’ that.”

“Which is not far for a crystal set” I
said, “if constructed by a man who knows
how to build a set properly.”

“Of course not” said Mr. Casev.
“What’s forty-eight million miles more or
less anyhow? Does vour crystal set: listen
in that far, sir?” E

Whether Professional Man

Business Man or Daily Worker

& Thoroughi Training In

O be successiul today is to know Chemis-
I try! Every line of business, every branch
of industry depends upon Chenmustry 1
some form. You may not realize it. but your
own profciency in whatever work you are doing
would be increased by a knowledge of Chem-
istry. In many lines such knowledge is abso-
lutely essential. In others it is a guarantee of
promotion and more money.

The keen competition that exists in every
commercial activity today requires that a man
know all there is to know about his vocation.
If you have something to sell—no matter what—
Chemistry enters into its make-up. The sales-
man who knows the chemical composition of his
article can talle about it more intelligently than
the one who lacks this information, and his
sales are proportionately larger. 1In the build-
ing trades Chemistry is of prime importance.
The mason, clectrician or painter who knows
something about Chemistry can do better work
and command more money than the one who
does not. 'Through Chemistry a' shop-keeper
learns how to attract the most trade, and even
in clerical - positions one can capitalize his
chemieal skill.

Chemistry should be as much a part of your
mental equipment as the ability to calculate or
to write correct English. The world is paying
a thousandfold more for ideas than for actual
labor. The big rewards go to the man who can
show how to turn out a little better product at
a little lower cost.. And Chemistry will give
vou the ideax that will save money for your-
self or your firm in the very fundamentals of
vour bhusiness. There is nothing remarkahle
about this; it is going on every day. If you
have not heard of it before, it is because the
gencral public has been slow to recognize the
tremendous value of chemiecal training. People
have been content to leave Chemistry in the
hands of a few trained chemists who could not
possibly develop the subject to anywhere ncar
1its greatest extent.

Now we are on the eve of a great awakening., Our
tieritage from the World War has been an intense devel-
opment of the chemical industries in the United States
and & tremendous interest in all the applications of
Chemistry. People are taking up the subject merely
for the good it will do them in their own line of busi-
ness.

It is no longer necessary to enter college in order
to learn this fascinating science. Our Home Study
Course trains you just as thoroughly, and with the same
assurance of suceess, as those who took the longer way.
And our methods are so simple that we can teach you
no matter how little previous education you may have
had. Many of our graduates now hold responsible posi-
tions or- have materially increased their incomes from
Private enterprises. as.a result of taking our course.
Mundreds of letters from stndents testifying to the
benefits they have derived from our training are herve
for your inspection.

Remember that you do not need to study Chemistry
with the idea of actually practicing as a chemist, al-
thouzh 2 great many of our students are taking our
course with this ohject in view. Tf you want to know
more about what Chemistry will do far you, if you want
to know what our home study course offers, sign and
mail the coupon today for FREE BOOK “‘Opportunities
for Chemists.””

Chemical Institute

of New York, Inc.

Home Extension Division 11

G6-R West Broadway, New York City

www americanradiohistorv com
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Will Belp You To Get Bhead

DR. T. O’CONOR SLOANE Will

i
ed
s,

fers them, but who cannot spare either fhe time or (he

money to attend college.  Dr. Sloane, a foremost au-
thority on Chemistry, will teach you and will give you

any individual help you may require.
ally wo over your papers, correct them, hoint out your
1{\.:“1115, teaching yon in a practical and interesting way,

a sp

to
e

tery out of Chemistry.””

Read What One of Our Recent

finished your course about two months a%o a0 now have

a

I anm getting along fine with my work and like it very
mueh.
been so suce
great sucees:

co

payments—so small that you won't feel them.

15

Laboratory Equipment—there are no extras to huy with

ou
eh

Laboratory Equipment Given

hi
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ent chemicris and reagents.
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will be worth your while to take advantage of.
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bostal eard.
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you think

Sign and Mail the Coupon for
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Teach You Chemistry In
Your Own Home

The Chemical Institute of New York. of which D
O'Conor Sleane is Edueational Divector, was found-
to 1ill the need of ambitious, tar-sighted men who

alize and recognize the splendid future Chemistry of-

He will person-

ial eduvecation required other than the ability
read and write Enzlish.  One student has char-
terized our Jessons as “The course that tikes the mys-

Graduates Reports

"I thought I would let you know of my success. I

fine position as c¢hemist at the DuPont Dye Worlks.

It was through your ecourse alone that I have
fugi It is wonderful and I hobe you have
vith it.

(Name and Address on request).

Easy Monthly Payments

You do nat have to have even the small price of the
urse to start.  You can pay for it in small monthly
The ¢ost
even the

and

very moderate, inctudes evervthing,

r course. Our plan of monthly payments places a
cmical education within the reach of eversone.

To Every Student Without
Additional Charge

We give to every student without additional charge
s chemical ecuipment, including forty-two pieces of
boratory apparatus and supblies. and ieventeen differ-
These comprise the appa-
tus and chemicals used for the experimental work of
¢ course,

Special 30-Day Offer

Tor a short period we are making a special offer that

) Write
using the coupon below or simply a
This will not ohligate ¥ou in the least.
a not wait %m.ttil to-marrow.  Send the coupon now while
of it.

r Dparticulars,

FREE BOOK

CHEMICAL INSTITUTE OF NEW YORK, Inc.

Home Extension Division I1,

66-R—West Broadway, New York City.

Please send me at once without any ohligation on
my part, your Free Rook “*Opportunities for Chom-
ists,”” and full particulars about the ILaboratory
Equipment furnished to every student. Also please
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tell me about vour plan of payment and your spe- 1
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Radio Confidence
and Walnart Products

The feeling of security,
the knowledge that the
part is working right,
oives the radio fan a new
delight — fer no matter
what may cccur, he has
learned that “Walnart”
perform 100%.

You too can have this
feeling of security if you
equip your szt with Wal-

Variable Condensers
(Plain and Vernier)

nart Parts. They cost no
more than thke other kind
aswe —— and pay you over and
%k overagain in their contin-
2% ued 100% performance.

BAKELITE

~jes

RUBBER.
FRICTION

Send for catalog of
W alwart Trouble
Proot Radio Parts.

Variatle Condensers
(Plain and Vernier)
"Jariable
Grid Resistance
Inductance Switch
Tube Sockets

(Standzrd and
UVvi199)
Vermer Adjusters

Rt

Vernier Adjuster

Inductance Switch

”43}“' C M FG. CO. 1249 Wl?e\ll];nﬁgauren st
a4

Variable Grid Resistance

WALNART Elﬁ:g Chicags, 11,

“flowing downward from their ears
" spout directly upward froni the new ‘heles in

'ONE THOUSAND AGENTS
WANTED

\ N 7E want one thousand agents to sell subscriptions to RADIO

E*}}Z\VS. SCIENCE AND INVENTION and PRACTICAL
ELECTRICS. We will pay a generous commission for this
work and help you in every way. Our three .pubhcatlons are
leaders in their fields, ready sellers and this is an offer well
worth your while. A few spare hours a day will bring you a
handsome return. Write regarding our proposition at once and
be the first one to get started ir your vicinity.

Experimenter Publishing Co.

HERBERT H. FOSTER, sSales Manager
53 Park Place T T New Yprk

WWW.americanradiohistorv.com

Radio News for November, 1923

“Mr. Casey, sir,” I said solmenly, “I give
you my word that on June 17, 1923, I was
listening in on my crystal set one I made
with my own hands, using only a cigar box
and three dollars worth of material when
I distinctly heard a sound that I can best
describe by saying ‘Piff Ipiff ' For a few
minutes I thought it was merely staric, but
a little consideration told me that no static
had ever said ‘Piff Ipiff I" in that tone of voice.
Immediately I knew I was hearing a sun
spot piff-piffing.  And, Mr. Casey, the sun
is 92,900,000 miles from the Earth. I need
say no more regarding the capabilities of a
well constructed crystal set.”

“And, to talk plain t’ ve” said Mr. Casey,
“you'd hetter not.”

“So. Mr. Casey. sir,” I said, “I only need
remind you of what vou already know: Mr.
Duff secured a crystal from the Pesquagun-
tic meteorite, put it in his set, and immedi-
ately heard from Mars.”

“And went and dented his whole family
with the axe,” said Mr. Casey.

“Ah!” T said. “But that was necessary.
He explained all that to the coroncr. The
members of his family were so full of nega-
tive animal magnetism that it spilled out of
their ears, flowing through the house and
short-circuiting the Martian ether waves.
Professor Duff quite plainly informed the
coroner that he had not meant to kill his
family that they died was entirely an ac-
cident. He merely wished to knock small
holes in the tops of their heads, so that the
negative animal magnetisme instead  of
—would

their heads and pass harinlessly :into “the

.upper atmosphere.  You will recall, T ant

sure, Mr. Casey, sir, that after he had madce
the holes in the tops of their heads by
tapping them there with the axe. he took
them into the front vard and seated them
back to back. He did that because his
aerial was in the back yard. He did not
want the negative animal magnetism to
spout up against his aerial. It was, I admit,
unfortunate that his family could not stand
a simple jolt on the head. That was their
fault, not his, The family of a true radio
enthusiast should be so built as to stand

‘more than that when the radio enthusiast

is enthusing normally.”

“Is that so! Ts that so, now!” said Mr.
Casey in a tone I did not quite like. “And
I suppose you would tap your own wife on
the head with an axe if you got a notion
she was a nuisance to your radio fooliag?”

“No,” T said promptly. “No, Mr. Casey,
sir! I would not. T have given the mat-
ter deep consideration and if I ever wish
to communicate with Mars as I expect
to shortly——and my family oozes negative
animal magnetism from their ears, I shall
not puncture their heads with an axe. 1T
have a far better plan. I shall bore holes
in the tops of their heads with an augur.”

“T see! I see!” said Mr. Casey in a tone
I thought distinctly foxy. “So that’s the gen-
eral idea, is it? And what was it you said
youd be wanting to ask this Duff guy,
now ?”

“A very simple question, Mr. Casey, sir,”
I said. “Up to the present time Professor
Duff has not told the world what message
he received from Mars. I want to hear
from his own lips what that message was.
I want to ask him to confide to me, in ab-
solute secrecy if need be, the message he
heard on that wonderful day. If possible,
I want him to allow me to repeat the mes-
sage to the members of the Upper Flush-
ing Scientific and Annual Clambake Associa-
tion, so that we may make the investigations
we desire to make to learn positively
whether the message was from Mars itself
or from the moon Daimos. Or, possibly,
from the moon Phobos.”

“And how will you know that?” asked Mr.

I Casey.
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attention. The reason is simple:

ONCE.”

The reputation of this house was built upon service.
Thousands of unsolicited testimonials are 1n our files,
to get our great 84-page catalog. containing over 550 different parts.
Try us with a 50c. order and make us prove what we say. Prices include delivery to your door.

We pay all transportation charges in U. S.

arc small.

80% of our orders

Catalog contains over

350

Ask any of your radio acquaintances what they think of “RASCO” service,
to prove that we scrv e the public as it has never heen served in radio merchandise before.

“WE CAN ONLY DISAPPOINT YOU

illustrations.

“BUILD YOUR OWN™ WITH “RASCO™ PARTS!

HE Radio Specialty Compam—“RA'iCO” for short—mnow in its third year, is unquestionably the oldest and most unique radio parts supply house in

the United States, if not in the whole world. This Company makes a specialty of small orders. No order is too small to get immediate and prompt

“RASCO” promptness.
Be surc

ALL GOODS SENT PREPAID IN 24 HOURS

Order direct ,
from this page.

NOTE BIG PRICE REDUCTIONS THIS MONTH |

{ Money refunded if
goods do not satisfy

RADIO STORAGE BATTERIES
ey

These hatteries arve
quaranteed for two years
... and any battery becom-
‘ defective  during
J‘ that time will be re-
placed. All of our bat-
ies are made of new
materials and are posi-

| tively not rebuiit as
it inferior makes
# Acid proof terminals,
patent vents, inde -
structable impregnated cabinets. Strong

amnero hours

carrying handles.

N2400 "'wo volt, .$3.90
amnere hour S

60 ampere lours. ... 9

N640  Six volt,

NG6G6  Riv volt,

Due to low price and weight of storage
batteries, shipped express collect only.

TAPPED ‘B BATTERIES

Wo positively guar- S

anteo these batteries to
be of long life. We

carry only fresh stoeks.
I¥scharge very uniform
Noiseless too. We guar~

antee results.

N2250 %nmll size,

$.85

40
40

)[e(‘h‘lil;l. \LAV)
2214 volt
N4500 T.arge 45

sizc. volt

MOLDED DIALS
We handle only tho
very hesi molded
grades. Dushings ab-
solutely  true; dinls
cannot wehble. 1918
dials tor %’ shatt.
Letters in'aid in fast
white enamel.

N3074 Dial 2” $.20
N3075 Dial 3”7 .25
.................... $.40

“RASCO” SILVER
DIALS

Metal  dials,
surface, hlack
inlaid lettering. Mlade
tor 347 shaft. No set
seress required. Held
by friction. Positive fit
thit will not come loose.
All dials 2% dia,
N800 Plate variometer;
N8C! Primary Condenser; N8J2 Secondary
Condenser; N803 Coupler; N804 TFilament
Rhicostat; N805 Grid Variomeier. Each
style, $.20 each. Set of six $1.15

SERIES PARALLEL
SWITCHES

silver
enamel,

Zrom onme cir-
cuit to another. Black ecom-
position knob, nickle plated
fittings,  Blade radius 1107

N2950 Serics parallel switeh....... $.25

SOFT RUBBER EAR CAP

At last! Iar caps that will
relieve headaches, earaches, and
undue pressure on the ears. Fit
all receivers. Ixelude all out-
side noises. 1iur touches soft
rubber only.
N3500 Ear caps;

Quick change

per paivs.......... 5.50

THE RADIOGEM
The simplest radio
outfit made, The prize
winner of the age.
Lowest priced com-
plete radio outtit on
the murket. Includes
all parts for tuning:
coil, tapped switch,
tal, catwhislker
re. A child ean
asscmhle  outlit in
halt hour.
N5353 Radiogem,
ne aerial or
phone ... .$.75
N5354 Radlogem, with 1000 olun phone
52.00

Cr]

and 37 cord

SPAGHETTI
TUBING
We only handlo o assiazizad
varnished flexible
cambrie  tubing.
No substitute. 319 tal\cs No 22 wire;
320 takes No. 18 to 20 wire; 821 takes N

15 to No. 18 wirg; 514 takes No. 22 to No.
28 wire.
N319-320-321 Spaghetti, per foot ..3.06

N344 ¥lexible soft rubber tubing; _l(l
fees for $.20

" SPRING CLIPS
New! This nickel
clip has a new
handy lug to slip
under binding post.
132" long.

N2222 Clip

TUNED (Adjustable) LOUD-SPEAKER
PHONE

This *“‘Rico”” loud-
speaker phone hasg
rubber gasket under-
neath diaphragm,
making phone fully
adjustable. T h i s
phone gives amazing
results as a loud-talk-
er on 1 and 2 stages
of amplification. Must
. bo heard to be appre-

ciated. JMoney
refunded if not
satisfactory.
N2525 “‘Rieo’”
tuned Loud-
Speaker I’hono
with 5 ft.
..$3.75

TO TUNE: "5 55565 cora
CRYSTAL DETECTOR STAND
Has universal
swivel joint, ad-
justable crystal
cup. All parts
nickel plated
and polished.
¥or mounting on
hase or panel.
NI350 TDerector

sENd mrmErs R TEE $.35
THROW SWITCHES
Mounted on composi-
tion bloek. Small
enough for all radio
purposes.
8 N4100 Single pole $.25
N410! l)nuble Throw SP. .. $.35

'BINDING POSTS

N030 is our small size, used
for phone connector. % high,
nickle plated and polished.

Each $.

Initialed Binding Posts 030
N122 \ntemm, Ni23 “B’ Bat. —;
Ni24 “A” Dat. +; NI25 “B’’ Bat.
4+ NI26 “A" Bat. —; NI27 Ground;
NI28 Thone. Letters in white enamel.
Plack composition 9-16" diw.; 31”7 high.

$.12

Bl IDING POSTS

Nickle plated. Positive con-
nection,  Particularly useful
with bus bar wire

N45 for panel
59 mounting  an
N44 is tapped for
BRESS8-3% screw.

N45 Spring Post
.$.04. Dozen.....$.40
$.07. D

style

Iiach

" iach”
TIN FOIL

Best grade only. 5
1500 sq. inches per 1b. N851
700 sq. inches te Th.

e t

N850 Tin foil
N85I

Tin foil

SWITCH KNOB
N199 Knob Is a_favorite.
138" dia.; height 3" ; 8-32

sorew. N4451 has 8-32 or
10-32 bushing, no screw.

Ni8$ Enob .........5.10
N4451 EKnob .. .06

BRASS STRIP AND TUBING
Bruss  strin 147 —
wide; 1-16” thick; 6”7
long.
N (430 Per length
N 1431 Brass tubing,
dia. 3-16"

%47 dia.; inside
; 6” long; per lensgth..... .

COPPER RIBBON
Used for counectmg pur-

poses .003” thick.

N700 "%” wide: N701
% wide; N702 3-16”
wide.

All sizes per foot...$.01

SILICON STEEL
Used practically in
all  audio - frequency
transformers.  Better
thin iron. Extremely
wide and
007"

K.
N4900 Silicon steel per foot......... $.08

N3150 Coupler

4 Tubes ar
3 color
\\\}\m(h green silk,
3 inum
stock
shatt. Primary 13 taps.
180 to 550 meters.
$2.45

BAKELHLE 180°

are natural
bakelite, wound
Alum-

bracket, Iahne-

connectors ;

MOLDED VARIOCOUPLER

Best molded vario-
COUDIGI‘ parts made in
this country. Rotor is
dia.; width
1%”. Primary tube
A7 dia., 2% wide.
Complete with all

brass fittings but without wir

ler usually sells from

N2700 DMolded variocoupler

54 to

RHEOSTATS AND POTENTIOMETERS

Well
These

knob.
despite
N4210

N4212

theostats come Wi
metal dial and composition

N4211 30 ohm rheostat
200 ohm potentiometer

made in all respects.
with

Good merchandise
low price.

6 ohm rheostat $.27
.30
45

SOLDERING

The smallest an

handiest soldering iron

TRON

- S
a Qg\@h

made. Fits any flut iron, toaster or perco-

lator plug. Plug

then

becomes handle.

Size 5” long. Complete but without plug

or wire. Ixtremely
redio connections.

N2200 Soldering iron

useful for soldering

N2236 Ground clamp

GROUND CLA'V[P
Best ground o

all pipes rrom %"
to 8”. No salder-
ing necessary. Non-
rusting metal strip.
Will give most
positive connection.

$.15

SKINDERVIKEN BUTTON
Famous Microphene For

Transmitters
Sold all over for

imitation,

N9595 Microphone .

31
is the genuine article,
Smallest and most
sensitive microphone made.

................ $.75

oot
N5025 Copne1 foils

COPPER FQIL

/A Thinnest copper foil made;
.001” thick,

WY Na025 Copper

4” wide.
foit;

NICKLE PLATED BRASS
SCREWS

At Tast!

er.  We have the following
sizes. 1-36; 6-32; 8-32; 10-32
flat and round head st)lcs
1787y s 847 and 177
lengths

Price all size threads 14”;
a5 V7. Per dozen

&G and 17,

Fully nickle plat-
ed screws for the esperiment-

Per dozen

MAGNET WIRE

The following como
N2500,
N23501,
N2502,
N2503,
N2504,

Doubls Cotton
Double Cotton
Double Cotton
Double Cotton
N2505, Double Cotton
N2506, Double Cotton

The following come
Green Silk
Green Silk
Green Silk
Green Silk
Green Silk
Green Silk
Green Silk

The following come
N2514,
No.
No.
No.
No.
No.
No.
No.
No.

, Enameled
Enameled
Enameled
, Enameled
. Bnamecled
Enameled
N2521, Enameled
N2522, Enameled

Enameled No. 2

on §-ounce spools:
18 $.5

Double Cotton No.

No.
on

on
20.

40 /loz

RADIG SPECIALTY CO.
New York City

Oldest and Original Exclusive
Radio Parts House in U. S.

98 Park Place

Factories: Brooklyn, N. Y.

7T YT T TS,

Elkridge, Md.

wWwWw.americanradiohistorv.com
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DEALERS

Get Our Special

‘AL O TP

Proposition

MELOTONE LOUD SPEAKER

‘The hest popu-
loud speaker
on the market.
Has tuned fea-
ture the sume as
all “Ric
phones. Fibre
horn, heavy me-
tal base, tive foot
Nickle
gooseneck, Great-
Compares favorahly
Size overall

lar

est tuned loud talker.
with most expensive speakers.

1% horn length 11%:"; bell 6%’ ; to-
tal hejght 97,
N255 Melotonc Speaker ........... $4.90

REINARTZ CoOiIL
Tlard rubber center; double //
sillk wire; 13 taps and 3 leads;
with serew for panel or hoard
nounting. %" diameter; 47

thick. Duo-spider web wound.
N2550 Coil; 220—600
IELEES o . oo v - A $1.90
N28SI Coil; 150—500
IELEIS o orcre o wrsarers srersrs o s 1.90

DILECTRYTE
PANELS
Latest and best panels.
Letter than  phenclic
materials as per report
Sundards.  Bighest diclee-
Smallest water absorption.
< 16”7 .. .90

of Bureau of
trie strength.
N7100 Tanel
N7120 Panel
N7:40 Tanel
N7180 Panel
N7210 Panel
N7240 TPanel

ALCOHOL BLOW TORCH

Best  small  {orch made.
Giies intense hot flame.
Needle flame can be directed

on any spot.  Great for finest
worl.
NEXCI Torch 35x1”

N8982 Torch 3x%” ...

BAKELITE SOCKET
Octagon shape. Ifour nickle

binding posts, phosphor bronze
~ contart springs.  Best hake-

/NGSIO Bakelite socket .$.40
“MONODYNE” TYPE

SOCKET
This socket tukcs up less|

room than any socket on the
murket.  Made ror panel or
base mounting. It ' occupies
25 percent less rocom than all
oiher sockets. Nickle plated |
and polished tube, fibre plate
and 4 sockettes. Guurantees
noiseless tubes.  Wonderfull
action.

NG503  Socket with four
sockettes.

ROSIN CORE WIRE SOLDER
non corrosive solder
with flux inside.
N4104  Solder Der 18”7
lehgth  oicveimonie et iinnn.n $.

JUST OU THE “RAscou

CATALOG

CONTAINS 75 VACUUM TUBE
HOOK-UPS, 350 ILLUsTRA: N0.10
TIONS, 550 ARTICLES, 84 PAGES

All_ Armstrong
Circuits:  These
important circuits
are explained
clearly, all values
having heen given
leaving out noth-
ing that could
puzzle yeu.

Just to name a
few of the Vac-
uum  Tube e¢ir-
cuits:  The V.T.
as a detector and
one-step amplifi-
er ; Armstrong
circuits; one-step
radio - frequency
amplifier and de-
teetor;three stage
audio - frequency
amplifier;  short
wave regenerative
circuits; 4-stage
radio - fxequency
amplifiers;
and audio - fre- |
quency amplifier;
inductively coupled amplifier;
superautodyne, etc.
Catalog mailed only upon receipt of
15 CENTS IN STAMPS OR COIN

Armstrong
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Licensed under the Armstrong Patent No. 111314¢

HERE is a mouney saving Radio QOutfit
that will bring the news of the world

—concerts, lectures and stock reports—
mto wour home. Would ordnarily cost
$35.00 1o $40.00. Sold complete with head set.
tube, “atteries, aerial and Qround wires, for
only $23 25! (onnectxons simple and plam}\

marked. Easy to tune. Long receiving
radins. Order NOW! Shipping weight, 12
pounds.

S7RNOB66 ..vivnivpzmmiaidivs $23.25

Send 10
ERE.EC
gears.Ro€

d c“ Chlca‘gﬂ a

QUSE]
THE LARGEST HAIL oRCERH

Armstronﬁ Reg‘eneraawe Set

Recewx

Radius g

600 Miles

for amateur experimental and scientific use only.

SEND FOR
Our New Radio Catalog

Everything for radio at lowest prices,
including other complete sets. Many new
hookups, complete list of broadcasting
stations. Contains “How to Build an
Aerial.” Invaluable to expert and ania-
teur. Mailed free. Ask for Radio Cata-
log No. 82R05.

A “B” BATTERY
Built for Radio

By Radio Experts
The Improved Re-chargeable “B” Battery

Insures Noiseless Radio Circuits
With the SIDBENEL Re-chargeable “B” Bat-

tery you can count on four or six months’ serv-
ice on one charge alone. Recharging costs you
only a few cents and with ordinary care the
battery will last 5 YEARS in normal service,
That is one of the many reasons why

Sidbenel Storage “B” Batteries

are um\ ersally.recognized as “Perfect for Radio
Work.

Hard Rubber Container
Separate sealed cover for each ceil

SPECIAL PATENTED

one-half variable from two volts up.
it to your charger,

cent, and saving you the price of a new battery.
sm]ply recharge it.

Variable Type 201D Assembled Knockcéd Down

1 unit 2214 volts. ... $ 5.0

2 units 45  volts..... 9.80 7. 75

4 units 90  wvolts..... 18.00 14.75

5 units 115 volts..... 22.50 17.75
A. C, Rectifier......... 1.50 .85
‘ \ I / Trade in

% & N W

Its many SPECIAL NEW FEATURES include:

Extra large plates
Brings signals in very loud.

PLATES ARE USED

They will give an immediate discharge of FIFTEEN AMPERE and a voltage of twenty-two and
Should it become partly discharged at any time, just connect
lamp-socket or lighting generator, and within a few hours your SIDBENEL
STORAGE “B” BATTERY will be recharged to #s full capacity, costing you less than one-half a

Each time the battery becomes discharged you

Complete illustrated directions for charging
from your lamp socket or from your generator
and how to assemble come with each battery.

Send for complete catalog of parts

sour old Sidbenel with $2.00 for new type.

Rapio EQuipMENT MANUFACTURING COMPANY
25 Mr. EpeEN Ave, NEw York CIty
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“By the words of the message, undoubt-
edly, Mr. Casey, sir,” T said. “By the man-
ner in which Professor Duff has so closely
guarded the message, giving it out to no
one, not even to the Sunday newspapers, I
am convinced it was a message of the ut-
most importance. No doubt it is a messaga
that, when revealed, will change the whole
future history of the world. It may, and
doubtless will, change our forms of gov-
ernment, give us a new religion, give us an
insight into the spirit world, and make of all
men real super-men. By the phrasing of
that message he received we may be able to
judge whether it came from Mars or from
the moon Phobos. It may be slightly dif-
ferent in dialect~——~"

“Well, go on, then, and ask him,” said
Mr. Casey. “He’s in the nice little room
down yonder, with 675 ahove the door. But
don’t be long. And don’t rile him.”

I walked down a corridor which had

rooms on either side, all neatly barred to
prevent persons from annoying those inside.
and T found Professor Duff. He came to
the door and grinned at me through the hars.
and I told him frankly what T wished. 1
explained the greatness of the Upper Flush-
ing Scientific md Annual Clambake Asso-
ciation.

“Professor Duff, sir,” I said, “as a delegate
from that Association I am empowered to
beg you to confide to us the message you
received by radio from Mars. If possible
we want your permission to give it to a wait-
ing world. Until now you have kept it
secret. It is time you let the millions of
cager inhabitants share the message with
yvou. In the name of Science, and for the
good of the world, will you tell me what
the message was?”

For a full minute Professor Duff looked
me in the eye. Then he said:

“Yes, I can trust you. You will repeat
the message ulwdrbkd and muntwisted. I will
tell you what it was.’

I trembled in every limb. I was fright-
fully excited, but I tried fo be caln.

“What, 51r’ I asked, “was that world-
cpoch message you received from Mars?”

“It was,’ sald Professor Duff, “this: 'Yes,
we have no bananas.’”

And then he climbed hastily up the bars
of his door and uttered low twittering
sounds, like a squirrel.

The Amateur To the Res-
cue of the BCL

(Continued from page 531.)

s

quency amplifiers sufficient to give any rea-
sonable distance and volume. A fine high
frequency synchronous spark transmitter
was also among their possessions.

The instruction that they gave could not
be beat outside of a regular school. Theory
from the most elementary to the most ad-
vanced was expounded by several competent
instructors, and helped along by the members
themselves. There were code instruction
tables that could be worked at all speeds,
and beginners were soon graduated into the
experienced class.

A separate room was fitted up as a work-
shop, in which tools and materials were sup-
plied for building and repairing all sorts of
apparatus. A very nominal charge above the
regular dues was made to those members
who wished to use the shop, in this way
making it self supporting. A very complete
library of radio and electrical books com-
pleted the list of the club’s belongings.

About a year ago the members thought
they would like to extend their sphere “of
usefulness, and include the broadcast lis-
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Send For This Handy ‘Book Today

Contains Explains
Description and Functioning of the
llustrations of all Apparatus in the

Radio Parts Different Circuits

This Pocket Size Edition Gives:

Variable Condenser Capacities — Variometer
construction—Illustrations and description of
radio symbols. ) Why rheostats should havs
greater contact surface. (] Advantages of light
weight receivers. 0 Why Bakelite is the best
insulation for radio. (0 New and ingenious in-
ductance switch and knob—Defines radio
terms—Explains importance of good aerial and
ground. (| But—most of all—It shows the be-
ginner, why the highest class apparatus is the
most economical and satisfactory —54 pages of
interesting information and illustrations.

HIS BOOK IS FREE

Write for it today. AddressRadioDept. A.

KELLOGG SWITCHBOQARD & SUPPLY COMPANMNY
1066 W. Adams St. 5 Chicago, Illinois

Columbus, Ohio Kansas City, Mo. Portland, Ore. San Francisco, Cal.
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It’s the Contact

for

CAREFUL examination will show tha.t each ’

Adapter No. 429

for 199 Tubes, 75¢ contact in Na-ald sockets and adapters is of

Do Luxe No. 400 grid losses and to insure that each tube develops
75¢ its fullest efficiency.

Price

Sn%%lcl'-sgagg;_ Ig?:ﬂgm Na-ald product

Pric

a wiping nature on a broad surface, and so de-
signed that strong tension is permanent, no mat-
ter how often the bulbs may be removed or how
much the connecting prongs in the tubes vary.

Na-ald sockets are moulded of Bakelite, with
uniform cross-section and cure, and other engi-
neering features incorporated to avoid plate to

The new Na-ald dials combine rare beauty of
design with highest eﬂimeHCy in use. These dials
are moulded from genuine Condensite in such
a way that absorpticn losses are reduced to a

the bevel of Na-ald dials.
Na-ald Circuit Booklet packed awith each

Write for “Why a Bukelite Socket?” and other
descripfive literature

Alden Manufacturing Company
Manufacturers cf sockets and dials for every radio requirement

Dept. K. 52 Willow Street
SPRINGFIELD, MASS.
Cable Address, Aldenco

k. :
AP Uritnnn THNE gy
e : |!"|‘Jﬂ|"!!l A _A I |||IIIII|H:|||! :;,70 4‘3—733’,_?/15» "?"5,/9"
i nsert.
tntililm hanil “" ot Prive 75 "
Na-ald W.D.11 Neo. 411 2 and_ 3” Dials 35c,
e 75¢ 3 for $1.00

that counts =7

189

Tubes, Price 50c

og Two-in-One Socket f
minimum. Knobs are so shaped that fingers do W.D.1T _and 200 Tubes
N

not conceal clear numerals and graduation on 0. 450, Price

50¢

Fach unit is complete with its own Bakelite panel, dials, knobs,
contact points and wiring.

No shopping around for all these parts. Yet you have the excite-
ment of testing out all the new hookups, by making new combi-
nations of these standard1zed units,

Add-A-Unit Line

The ideal wzay of_building a Radio
Set—Tleast labor, no. “fussing”—
least cost—and your set is flex-
ible to meer all new conditions,
hookups and discoveries as they
arise,

RPM units include:
Variometers mounted and un-
mounted, variocouplers mount-
ed and umrounted Coupled Cir-
cuit Tuners mounted and un-
mounted. Detector Units, Au-
dio  Frequaency  Amplifying
Units, Radio Frequency Ampli-
fying Units, and a new type mounted or unmounted Vari-
able Condenser—capacity from zero to .0006237 M. F.
RPM instruments are all moulded Bakelite. Mounted
units come with uniform engraved panels. They are backed
by an absolute guarantee of workmanship. Their splendid
performance has made every user a proud booster for the
RPM Unit Line.

Send for our circular of these units and suggested hookups.

“MASTER” Radio Products
| Manufactured by Radio Division of

Complete Stock—Both Sets and Parts— |

UNION CONSTRUCTION

All Makes COMPANY
ROSE RADIO SUPPLY | Oakland, California
129 Camp Street New Orleans, La. 1 Choice lohbing Territory Still Open.
Send 10c for latest catalog t Write for partieulars
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teners. At first this idea aroused the ire of
the more staid and stable of the members,
but finally it was put through to the great
satisfaction of all concerned Within sev~
eral weeks after the first anonuncement of
the new policy, about 40 BCL's enrolled,
and this number gradually crept to €0. Now
these members, at a special rate of dues,
increased the club’s treasury by $312 a year
~—a tidy sum.

These fellows did not attend the reg-
ular meetings, but had special ‘neetmg.»
arranged for them, at which instruction
and advice particularly suited to them was
given. Some of them brought their sets
and had them looked over and their troubles
sought out. Others brought their new ideas
and circuits and laid them on the floor, where
they were discussed and their merits and
demerits thrashed out. Larger quarters were
not necessary because most of the new mem-
bers enrolled chiefly for the service that
they could receive, rather than for the
weekly association, and therefore oniy about
one-half of the membershlp was at any one
time present.

These newcomers were also allowed the
privileges of the library and of the work=-
shop; this latter was charged for at the
regular fee. 1If, on account of inexperi-
ence, or for any other reason, they could
do their own shop work, one of the other
members would do the work for them at a
slight extra charge. When put on top of
the dues, these fees brought the additional
money taken inin a year’s time, to over $500

In addition to this, suitable receiving ap-
paratus and a loud speaker were provided on
certain nights and between special hours,
for the use of those who wanted to get cer-
tain stations and did not have the facilities.
Quite frequently an open house was ar-
ranged, at which the membe