\With her .I-P Set, petite lietle Henrl-
etta Turner of Stockton. Calitorna, is
enjoving a radio concert from Scattle,
over D00 miles away.  Miss Henrfetta,
though only 7 vears old, has no dith-
culty whatever in tuning m on even the
mont Jixtunt points She knew her
radio wlegraph eade hefore she could
write her alphabet. Bevaase she s so
ardent an A-P enthusiast, we call her
“Qur Radie Girl.”

Dealers evrydiore can furaish 4P 1p-
paratus, Sk por gt by name. Write us for
tnieresinig fofder deserthivg the Type IR-2
Recetver Ditestur und tnco-stage Implifier
Muss Hearletta 15 using, and cataiog of other
AL seis aad suppines Mendion the name
b your deddin




The trade mark GE is
the guarantee of these
quality tubes:. Eac
tube is built to most
rigid specifications.
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BURGESS

"B"BATTERIES

BURGESS “B?” Batteries
assure clear receiving, in--
crease the efficiency of any
receiving set, and they are
cheapest in hours of service.

BURGESS “B” Batteries
are sold by every progres-
sive Radio Dealer and Job-
ber. ““Look for the Black

":'M,;*md;i and White Stripes.”
famato on récuss A postal card from you brings
full information by return mail.

Why not write to us today? Dept. A

|
TS BURGESS BATTERY COMPANY
eyt Fr Otfices and Warehouses :
? CHICAGO NEW YORK BOSTON
111 W. Monroe St. 50 Church St. 136 Federal St.
MADISON KANSAS CITY ST, PAUL
Wisconsin 2109 Grand Ave. 2362 University Ave.
In Conade : BURGESS BATTERIES, 114
J Witnpeg Montres ] Toronto
il

OVER 300,000 SOLD~WHY?
"ASK ANY RADIO ENGINEER"

Tell them thst you saw it in RADIO
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" For this Broadcasting Receiver
thousands have been waiting

VER since broadcasting became Y

the vogue there has been a de- |
mand for a receiver which would
fill a whole room with music of per-
fect tone quality but which would
be so simple that anyone could tune
in by moving a single lever.

This ideal has at last been realized in the
Aeriola Grand—the supreme achievement
of present-day radio. ‘

When you hear the voice and the music
that come from the Aeriola Grand it is as
if the lecturer or singer at the broadcasting
station were in your presence. The whole
family listens and marvels. :

The Aeriola Grand stands unrivaled not
only as a radio receiver but as a piece of
cabinet work.

Prices
Complete with mahogany stand, storage battery,
battery charger, antenna equipment and all acces-
gories . . . . . ¢ ¢ 4 i e e e e e e e . $409.50
Without stand, stonée battex"y, charger and re-
celving antenna _equlpment ......... 532500
With stand, but without étomze battery;, charger
d ant O $350.00
aac antenna - S 35.60 What the guests heard at the
Mahogany stand only . . . . . . . ... . Jacksons’ Aeriola Grand Party
. ) Baseball scores Chamber music
See the Aeriola Grand at your Dance music by a noted string
. . Songs by agreat  quartet
nearest dealer ballad singer The whole opera
. I:‘ecture on the «Cgvalleria Rus-
Before you buy any receiver, secure a copyof . |- Pxedcgnps Ri:g; ticana” with ex-
the book “Radio Enters the Home.” It tells the A atory by s fo. Planations
: . . y by a
real story of radio and will help you to get the mous author News of the day
most out of this new art. 128 pages —over 200 Weather forecast for the
illustrations—35c a copy. At your dealer or write - following day
direct to

Radio:¥: Corporation -

New York, N. Y.

/ \‘JW Of Jme I'l.ca\ 10 sg ;‘ma.cstagfgtreet
, Chicago, 111

Tell them that you ssw it in RADIO
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Ask About Formical!

Formica is known by the satisfaction it has given those who use and
know radio insulation.

They will tell you it is the best insulating material—water-proof,
warp-proof, splendidly finished in natural brown color or black—and
absolutely efficient in its insulation effect.

Don’t believe that all radio insulating materials are alike. Thereisa
difference in the scientifically prepared and chosen fibre base from which
Formica is made. There is a difference in the uniform excellence of the
binder. In Formica it is always the same and always right. Formica
processes are controlled with the utmost accuracy to produce an always-—

good”’ product.

Good manufacturing has made Formica the most popular of all radio
insulating materials.

It is approved by the navy and signal corps. Insist on it.

Dealers: Our greatly enlarged plant is now in full operation.
We are shipping twice as much Formica as we were a few weeks
ago. There is no reason now why you can’t handle the best
radio insulating material—and benefit by the unusual co-oper-
ation the company gives its dealers.

The Formica Insulation Company

4616 Spring Grove Avenue Cincinnati, Ohio
SALES OFFICES
50 Church § New York, N. V. Sheldon Building, San Francisco, Cal.
9 South Clinton Street, Chicago, Il 932 Real Estate Trust Bldg., Phila-
414 Finance Building, Cleveland, Ohio dcl hia, P:
1042 Granite Building, Rochester, N. Y. itle Buildi , Baltimore, Md.
422 PRirst Avenue, Pittsburgh, Pa. 415 Ohio Building Toledo, Ohio.

Made I Anhydrous ’ Redmanol Resins
SHEETS TUBES RODS

Teil them that you saw it in RADIO
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RADIO APPARATUS

Distributors of Reliable Radio Apparatus to Schools,
Colleges, Radio Clubs and Experimenters

All Over the

“PITTSCO”
Specializing on RADIO
CORPORATION’S Products

World!

“PITTSCO"
Now has three Stores.

Send us your orders.

The present tremendous demand for Radio Apparatus has practically made
it impossible for us to render our usual SERVICE.
Reasonably prompt delivery however can be made on the items listed.

AMPLIFYING TRANSFORMERS

No. P-1 General Radio, semi-mounted
No. 50 Chelsea, semi-mounted
No. A-2 Acme, semi-mounted

ANTENNA WIRE
“Pi“sf{,’" No. 14 Hard drawn copper, (80 ft. per 1b.)
oL o | ¢ NP
500 ft. (Special value)

“Pittsco’ 7 strand No. 22 tinned copper, per ft
500 ft.

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

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

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

ANTENNA INSULATORS
No. P-1 Electrose Ball insulator

No. P-2 Electrose 4 inch strain insulator
No. P-3 Electrose 10 inch strain insulator

“A’ BATTERIES (Storage Batteries)

Yale 6 volt 60 Ampere-hour

Yale 6 volt 80 Ampere-hour

Yale 6 voit 100 Ampere-hour

Note.—These batteries are shipped carefully crated
and fully charged ready for use.

““A” BATTERY RECTIFIERS

No. P-1 Tungar, 5 ampere type. complete with bulb. .
No. P-2 Tungar, 2 ampere type, complete with bulb. .
No. P-3 F F Battery Booster, 5 ampere type

“B'* BATTERIES

No. 763 Eveready, 22.5 volt, small size
No. 766 Eveready, 22.5 volt, large size, 1614 to 2234
volts

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

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

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

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

CRYSTAL RECEIVING SETS

$5.00 Aeriola, Jr., Westinghouse, complete with telephones $25.00
4.50 Every-man'’s DeForest, complete with telephones.... 25.00
5.00 CONDENSERS (Variable)
No. 1 Chelsea, fully mounted, .001 Mf........ 5.00
No. 2 Chelsea, fully mounted, .0005 Mf....... 4.50
pry No. 3 Chelsea, unmounted with dial, .001 Mf.. 4.75
2,95 No. 4 Chelsea, unmounted with dial, .0005 Mf. 4.28
‘o1 No. 367 Murdock, fully mounted, .001 Mf.. ... . 4.50
400 No. 368 Murdock, fully mounted, .0005 Mf.......... 4.00
7,50 N o(.”?fg& fMurdock, unmounted without knob and dial, .00
-02 No. 3680 Murdock, unmounted without knob and dial,
7.50 0005 ME.. . \uiieeeerieiiaiaeaereraannnnnnn 3.25
JACKS (Radio Type)
.38 No. P-1 CIrCWit. - v v et ittt ieenaes .70
.45 No. P-2 Closed circuit. . .........covvvnnrenonnen .85
.75 No. P-3 Twocircuit. ... .....cviiiiirnnnnnanans 1.00
LOUD SPEAKERS
18.00 Arkay; horn OIIIYp satinfinish. ..................... 5.00
21 00 Federal Pleiophone, complete with phone............ 14.00
25.00 PLUGS
No. 34-B Firco, round type.............covenvennn 2.50
No. P-1 Westemn Electric........covvvviinnnrnnnnnn 1.10
SOCKETS
28.00 No. 156 General Radio, improved model. ........... 1.50
18.00 No.P-1Chelsea.....cooovviiiiiiinniiiininernans 1.00
15.00 No. P-2 Clapﬁ-aEastham. bakelite type.............. 1.00
: No. UR-542 Radio Corporation..........cccvuuunns 1.00
TELEPHONES
1.78 No. 56 Murdock, 2000 0hmS. . .. ««.vvvunnrnnnnnnnns 5.00
No. 56 Murdock, 3000 0ohms.........covvuernnnennas 6.00
3.00 No. 2A Stromberg Carlson, 2000 ohms.............: 7.50
5.00 No. P-1 Holtzer-Cabot, 2,200 0hms................. 8.00

Let “PITTSCO” fill your orders for any of the above items.
Our SERVICE on these at the present time will please you.

F. D. PITTS CO., Inc.

12 PARK SQUARE

Woolworth Building,
Providence, R. I.

3 STORES

BOSTON, MASS.,, U. S. A.

276 Worthington Street
Springfield, Mass.

Tall them that you saw it in RADIO
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QUALITY

"~ The one thing you pay for in the end
( - \_ Why not get quality when you buy

Your First Radio Instruments

. . Buy »
Wireless Shop Apparatus

AND BE ASSURED OF THE QUALITY

NO. 40 WIRELESS SHOP DETECTOR UNIT

o = A complete detector control, designed for back of panel
il mounting. By using this new unit it is very easy for the
novice to build up a receiving set. All that is necessary is
to drill three holes in your front panel, mount the unit and
L o wire it to your tuner. Unit consists of socket for tube,
rheostat mic grxd condenser and mica by-pass condenser. The bulb is not included. And the price
is so low that you cannot afford to assemble the separate instruments yourself. A knob and pointer
is supplied. Price (postage €Xtra)............ceiieininiin ittt $5.00
The No. 40 detector unit and No. 41 amplifier unit is fully described in our bulletin No. 3,
which will be mailed for the asking.

Variable Condensers

When you buy a variable condenser,
you want the product of a real instrument
shop. Of the many different instruments
used in radio work, the variable condenser
and head receiver are two that must be
made right, by men that know, and have
passed through the experimental stage.
“Wireless Shop” variable condensers have
an enviable reputation for “QUALITY”,
and this reputation has been honestly
earned by strictly high grade material and
workmanship. We have been manufactur-
ing variable condensers for nearly eight years, and have developed a special line of equipment for
performing each and every manufacturing operation required. “QUALITY" not “PRICE” is our
slogan. The “PRICE” is as low as is consistent with “QUALITY”. The 23 plate, No. 230, sells for
23 .60. The 43 plate, No. 430, for $5.25. Twelve other sizes are fully described in our bulletin No 1.

sk for it.

KA. EDGCOMBIN ‘

~—

1262 West Second Street Los Angeles, California

Tell them that you saw it in RADIO
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Modsl and Moda! and
Diploma Diploma
received at roceived at
World's ” S World's
Oolumbian WOR LG PRC _FF, 3 Mo CANTIIER, Falr,
Exposition, 8t. Louis,

Obicago, 1808 INSULATION oty

MADE IN AMERICA
Lous §mﬁr¢e?| Patents

GlObe Commercial CO., San Francisco, Cal.,, Factory representative on the coast.
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“Electrose” is made in a number of grades for various requirements, each grade possessing special charac-
teristics. Insulators and Insulating parts and devices of special sizes and forms, designed and made to order.

- . so\m “‘f“"‘.‘”‘.’“ ERS _ " 60-82 Washington St.  27-37 York St.
LECTROSE“MFG C’D: 66-76 Front St. 1-23 Flint St.
Sad sk i SAst Brooklyn, N.Y., Amerlca
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Radiotorial Comment

HERE are parasites that feed upon every vigorous,

growing thing, and, in this respect, radio is no ex-

ception. The radio parasite is the unscrupulous pro-
moter, the type of man that has made oil stocks 2 by-word
and a stench in the public nostrils. These men see an oppor-
tunity to capitalize the public interest in radio by exciting
the cupidity of small investors with impossible promlses of
large returns.

Nearly two thousand new companies have been formed
to manufacture and sell radio apparatus during the past six
months. Half million or million dollar radio corporations
are formed overnight around some local “expert” as a

nucleus with a flock of salesmen to peddle the stock at ten .

cents a share to the credulous. The wildest days of the Com-
stock excitement or oil gushers in new territory are tame
compared to the rush to “radioland.”

Of course some of these wild cat ventures will survive, but
the great majority are foredoomed to failure. With in-
creased production facilities by the old-established companies
the supply of equipment will soon catch up with the demand.
The owners of patents that are being carelessly infringed
have already sounded warnings of prosecution. In the war
for survival the “fittest” will be those concerns with real
engineering advice, sound financial backing and proper dis-
tribution facilities.

So let the investor study any radio scheme as carefully as
he studies investment in any other line of industry. The old
Roman slogan, ‘“caveat emptor,” applies as ‘well to the
financial insecurities as to the junk apparatus with which the
market is being flooded. Otherwise it is not investment, but
simple gambling with the cards stacked against the player.

REAT harm is being done to radio by the unwar-
ranted interpretations that some of the fire under-
writers’ bureaus and inspectors are making of the

National Electric Code rulings on radio installations. Actu-
ally there are only two hazards from an outside aerial : con-
tact with light and power wires and lightning. As regards
the former, the warning is well founded, but as regards the
latter an aerial lightning switch is better than a lightning
rod or other means as a protection. A wire clothes line, a
tin roof or a telephone wire is just as “‘dangerous” as an
aerial. As pointed out by “Electrical Magazine” of New
York, which has energetically taken up the cudgel of de-
fense, ‘“‘an ordinary radio receiving set involves about as
much fire hazard as a avhite enamel bath tub.”

The fault lies not in the rules themselves, but in the
alarmistic interpretation thereof and in the threat that rates
will be raised or insurance canceled if aerials are erected. In
the face of such athreat it is natural that dad or the landlord
should forbid the boy to put up an aerial.

That such threats are idle as regards enforcement is
shown by the fact that “any attempt to cancel insurance
because of code violations, would wipe out half to three-
quarters of the fire insurance business,” because that number
of houses already contain violations -of the code in their
electric wiring.

But as only a few people realize the publicity of such
threats, thousands are being unnecessarily scared about a
danger that does not exist. The continued repetition of this
“cry of wolf” eventually will prove a boomerang to the in-
spectors, for when a real need for caution arises their warn-
ing will not be heeded. We believe that they will soon see
that it is to their self-interest to desist in the attempts which
can only temporarily retard the onward advance of radio
into every home.

HE idea of 2 trans-Pacific test of amateur radio
transmission, as suggested in July RADIO, has been
taken up by the C. W. Association of Amierica. Plans
are now under way to carry on such a test this Fall, under
the auspices of the Association. With such an organization of
radio enthusiasts behind the plan its success seems assured.
We believe that the contest will be conducted in.the
broadest sort of a spirit so that every amateur, whether
spark or C. W., may be assured that his signals as heard will
be carefully logged. With this point in mind, our readers
are invited to send in their suggestions and contributions to
the secretary of the association. The preliminary announce-
ment in this issue will be followed by a complete statement
of rules and regulations in September RADIO.

HE thanks of the editor is extended to the hundreds of
readers who filled out and mailed the questionnaire
- published in a recent issue. It is interesting to note that
the grand average of all answers as to what kind of material
our readers prefer to see published in these columns, coin-
cides with what is now being published, or was already under
consideration for early publication. It is hoped that all
readers will continue to tell the editor what they want to
read, as it is our purpose to endeavor to supply the demand
without trying to too greatly simplify or “technify” the
principles of approved radio practice.

Some subscribers have asked why relatively more attention
is devoted to continuous wave transmission than to spark
sets, The reason is two-fold; first, that the details about
spark sets are readily available in simple language in the text
books, while comparatively few books publish C. W. infor-
mation that is understandable to the average amateur, and

" secondly, because C. W. is destined to supersede spark

sending as amateurs become better acquainted with its sim-
plicity of equipment, lack of interference and efficiency.
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Military Radio

By Lieutcnant-Colonel Robert Logln'y.. Sig'nal Corpa Reserve

T is absolutely necessary that Army commanders in the

field have efficient communication at all times. In cer-

tain instances, victory or defeat has hung upon the trans-
mission of a single message and the importance of communi-
cations is so great that no engagement can be successful with-
out a well planned system of communication. The branch
of the Army, specifically charged with furnishing the major
part of communication and the development of equipment to
keep this communication up-to-date, is the Signal Corps. In
the Regular Army, part of the Signal Corps is scattered
throughout the United States and organized into companies,
where from six to eight hours a day are devoted to training
the personnel in communication methods and military duties,
to prepare them to take the field as the first line of defense
on short notice.

The Signal Corps has built, operates and maintains the
only communication we have to and in Alaska. This com-
munication is by means of submarine cable connecting Seattle
with Southeastern Alaska, about one thousand miles of tele-
graph lines in interior Alaska and about fifteen high power
radio stations. These facilities practically tie all points of
importance in Alaska directly to our immense commercial
telegraph systems in the United States. This system was
built entirely by Signal Corps personnel in 1901-1903, and
is a monument to the skill and resourcefulness of these
pioneer Signal Corps men who had to put up with the ex-
tremely severe hardships of that country in its infant days
in constructing these lines. This system is run and managed
entirely by the Signal Corps, today, and there is no more
efficient communication system in the world.

At the present time the Signal Corps is arranging to re-
place the old type radio spark sets, throughout Alaska, with
the latest type arc apparatus, and an officer is now enroute to
Alaska with apparatus and personnel to install these stations.
Some of these new stations will be built further north than
any other radio stations in the world and the plan covers
radio communication to Pt. Barrow on the extreme north
coast of Alaska.

Some of the other functions of the Signal Corps include
the installation, maintenance and operation of military cables,
telephone and telegraph lines, radio and meteorological ap-
paratus and stations and electric time service.

Radio is one of the main means of military communication
and has almost entirely superseded visual signalling. In
order to keep abreast of this rapidly advancing art, the Signal
Corps has a complete radio research laboratory at Camp Al-
fred Vail, Little Silver, N, J., where the development of
radio apparatus for the several branches of the Army is per-

Signal Corps Telegraph Station at McCarty. In the Extreme
Interior of Alaska on the Tanana River.

fected. At this point 2 number of America’s best radio
engincers are constantly engaged in radio development,
which does not generally get out to the public for a year or
two afterwards. Due to the extreme simplicity, efficiency
and mobility requirements of military radio apparatus, it is
necessary that this be done by trained military radio engineers,
and it is to Camp Alfred Vail we may look to solve our future
military radio needs. A school for Signal Corps students
is also conducted at Camp Vail. The different Signal Corps
organizations throughout the United States are called upon
to send students to this school annually, and upon graduating
a man is fitted to become a high class military communica-
tions specialist and also prepared for a successful vocation
when he returns to private life.

At the present time, the Signal Corps is just finishing the
installation of a system of the latest type 124 kw. vacuum
tube stations connecting the military centers throughout the
United States. For the Washington-San Francisco circuit,
stations have been established at New York, Washington,
D. C., Indianapolis, Omaha, Salt Lake City, San Francisco,
and one now nearing completion at Cheyenne. Similar sta-
tions have been installed at Atlanta and St. Louis. In ad-
dition, all the important Army Air fields will be connected
to this system. Most of these stations are equipped with re-
mote control apparatus which allows the operator to be
located a distance from the transmitting station proper and
receiving to be done with loop antenna and six stage radio-
audio frequency amplifiers. The main method of communi-
cation with these sets is continuous wave telegraphy but the
stations are also equipped for radio telephony and buzzer
modulated radio-telegraphy.

The importance of radio for an Army in the field can be
realized when you consider that during the operations of the
First American Army in the Meuse-Argonne battle, where
about thirty divisions were engaged, a total of approximately

General Ferrie, Chief of Radie Freach Army, Lieut. Colonel
Robert Loghry, Radio Officer First American Army, Professor
Abrahams, Sorbonne University, and Major Edwin H. Armstrong.
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Slgnal Corps Continuous Wave Station Teventy Miles West of Paris After the Armistice to Communicate With Spa, Coblene,
Treves, Antwerp and American General Headgquarters R:placmg Telegraph Lines Whick Were Turned Over to French. As High

as Eight Thousand Words Were Handled by This Station in a Day.

six hundred transmitting-receiving radio stations were nec-
essary and approximately six hundred purely receiving stations
for receiving from airplanes fitted with radio. For the opera-
tion supply and maintenance of this radio equipment, the
services of approximately five thousand radio specialists were
required. The greater portion of these were men picked from
our amateur radio ranks at the beginning of the war.

The most important need for radio in an army is that
between infantry regiment and battalion. In stabilized war-
fare, such as we had in Europe, the telephone lines in this
area were constantly interrupted due to shell fire and bomb-
ing, rendering it necessary to resort to radio as a sure means
of communication. As you go farther to the rear, the im-
portance of radio diminishes and the lines are of a more
permanent construction and cannot be as readily destroyed

RN —_

American Direction Finder Near Fromt Lines Day Prewious to
8t. Mihiel Attack by American Troops. These Stations Were Lo-
cated About Five Miles in Rear Front Limes and Twelve Miles
Apart. The Hut and Loop Are Camouflaged in Order That the
German Awiators Cannot Locate the Station. Loop Used is Ten
Feet Square.

Note the Loop for Reception to Eliminate Interference.

by the enemy. Here the radio becomes more of an auxiliary
or secondary means, but all plans of an Army require a radio
system to be installed and kept up in an efficient manner to
supplement the telephone and telegraph system when
emergency demands.

At the present time, with but the single exception of
brigade-regiment communication, which is spark radio, all
ground radio within an Army is vacuum tube or continuous
wave equipment.

At Army and Corps Headquarters, as well as the larger
Army Artillery and Air Service Units, large vacuum tube
sets installed on tractors are used. In the divisions and other
minor units, down to the regiment compact chest type
vacuum tube sets are provided. In the more advanced loca-
tions, V shaped antenna about 20 ft. high, with small light
weight bamboo masts, are used. For the communication be-
tween battalion and regiment, the Signal Corps has developed
a small portable loop set, using vacuum tubes for both trans-
mission and reception. The loop on these sets is about 3 ft.
square, and when not in use folds up in a small bundle and
is attached to the apparatus chest. These sets are operated
by storage batteries. The total weight of operating chest,

Interior of Statiom Near Paris. Portable Radio Huts Were Used
by the Sigmal Corps in France.
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batteries and loop is in the neighborhood of 50 Ibs. and can
be transported by two men. These sets can be installed
in a trench, dugout or shell hole and give reliable communi-
cation over a range of approximately five miles, which is con-
sidered sufficient for this extreme forward communication.
These sets are also used at artillery observation points to
communicate with the batteries and other points where an
easily portable set which can be located out of sight of
the enemy is needed.

For cavalry purposes the Signal Corps has developed a
very efficient pack radio set to be carried on pack mules.
Vacuum tubes are used in this set for both transmission and
reception. The transmitting power is furnished by a hand-
driven generator giving 350 volts. A feature of this set is
the use of low filament current consumption tubes for the
detector and two stage amplifier, current being supplied by
dry batteries. These tubes take about .25 of an ampere each
on the filament. The complete equipment consisting of
operating chests, masts, generator, tent, spare parts and every-
thing pertaining to a complete radio station is packed on three
mules and weighs in the neighborhood of 600 Ibs. The
normal range of these sets is about sixty miles but they have
carried from 150 to 500 miles under good conditions. A
collapsible umbrella antenna is used with this set.

Other work of the Signal Corps includes the development
of the radio telephone and telegraph apparatus for the Air
Service. Wonderful strides are being made in radio tele-
phone equipment for use on airplanes. The importance of
this communication to an airplane engaged in reconnoissance
over the enemy lines, in being able to communicate directly
and instantly with headquarters cannot be over estimated.

Another function of the Signal Corps is the development
of radio direction finding apparatus. This feature is receiv-
ing the attention of the best engineers and is near perfection.
Imagine an airplane hovering over an enemy fleet, sending
out signals to enable our direction finders to follow its exact
location and the airplane giving a special signal when directly
over a picked element of the fleet; the artillery would know
the exact location of that element immediately. This is ab-
solutely possible today. Another use of radio on airplanes
is to enable an airplane to hover over the enemy’s lines and
keep our batteries informed of the effect of their shots. It
would take only a few shots till ‘“Rastus would be hit square
in the eye.”

A feature of our radio work in France and one which be-
came very spectacular was. our Radio Intelligence section.
During the war nothing was known of the work of this sec-
tion. It was a sort of “spy” system on the enemy’s radio.
Radio direction finders were located along the front about
five miles from the front lines and twelve miles apart, which
took hearings on the enemy’s radio stations; sent these hear-
ings back te our headquarters where they were plotted, re-
sulting in our knowing practically the exact location of every
enemy radio station at all times. Radio intercept stations
were also located at each Army Headquarters which copied
all the enemy’s radio messages, and which, by the way were
always in code, telegraphed them back to General Head-
quarters where a corps of code experts decoded them, and in
this way our Army was able to secure valuable information
on the enemy's intentions and movements. On one occasion
in March, 1918, when the Germans made their great offen-
sive against the British Army, the code along the entire
enemy front was changed overnight, rendering the old code
which had been known for some time, valueless. It so hap-
pened that a German Commander sent a long radio message
in the new code to a subordinate commander, the subordinate
replied by radio that he had not received the new code and
asked that the message be repeated in the old code. In a
short time the same long message was repeated in the old
code. Our intercept stations copied all these messages and
sent them back to General Headquarters with the result that
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our code experts were able to obtain several solutions of the
new code which put them on the road for its entire solution.
These solutions were telegraphed to the French and British
headquarters and gave the American radio intelligence a big
“xoop-”

On numerous occasions, messages were intercepted, decoded
and the troops in the front lines notified of planned attacks
by the enemy before the attack took place, enabling them to
prepare for it.

Another class of radio intelligence stations were known
as listening stations. These stations were located in dug-
outs in the front line trenches with amplifiers, and wires
radiating out to grounds in “No Man’s Land” and in some
cases actually tied on to the enemy’s telephone lines. These
stations would pick up the enemy’s telephone talk by induc-
tion and the results obtained were wonderful. These sta-
tions also served to pick up any stray telephone conversations
from our own lines and was the reason for our not extending
out telephone communication to the front lines, as it was
known the enemy had a similar system and could spy on our
lines as well.

We also had efficient intercept stations at our General
Headquarters which picked up all radio code traffic handled
between the enemy countries and to some of the neutrals.
This gave our Intelligence Section of the General Staff an
insight into what was going on between the belligerents and
neutrals. .

During our participation in the war a total of 73,000
enemy messages were intercepted and 175,000 bearings were
taken on enemy radio stations by our direction finders. At
the signing of the Armistice about four hundred radio men
were engaged in this spy work, approximately seventy per
cent of whom were ex-amateurs, and their extreme loyalty
to the cause was so great that not a single leak of their special
work ever occurred. The amateurs are certainly deserving
of our country’s highest appreciation and thanks for this
great work.

There is practically no end to the possibilities of radio for
military uses, and young men who wish to serve their country
can do so in no better way than to become qualified in radio
and join the National Guard or Signal Reserve Corps. The
National Guard is open for enlistments now but enlistments
for the Enlisted Reserve Corps have not as yet been author-
ized by the War Department.

There is no more interesting study for a young man than
radio, not that he necessarily take it up as a profession but as
a means of general education. To understand radio, a man
must study electricity and this is something everyone should
become familiar with in this electrical age. Some of our best
and most successful radio engineers today started out as ama-
teurs. ‘“Eddie” Armstrong was an amateur at Columbia
University, studying under Prof. Pupin, when he invented
his famous “Feed Back” which has brought him fame and
fortune. Others can do as well for the ether will remain
with us for some time to come.

The foregoing paper constitutes an address given before
the Signal Section Association of the Army of the United
States and invited guests at State Armory, San Francisco,
Calif., 8:00 P. M., May 15, 1922, by the author and read
before the Sunset Radio Club, San Diego, Calif., June 10,
1922.—EpITOR.
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Rectifiers of Plate Supply Current for Transmit-

ting Vacuum Tubes
Eighth Installment of “The C. W. Manual”

By J. B. Dow, Ensign U. S. N.

THE ELECTROLYTIC RECTIFIER

URING the early history of electro-chemistry it was
found that when a plate of aluminum and a plate
of lead or carbon were immersed in certain conduct-

ing solutions a current could be made to flow in one direc-

tion only. In other words, the combination acted as a valve .

which soon found a practical application as a rectifier of
alternating current.

Essentially, such a rectifier consists of a lead and an
aluminum plate immersed in a solution of ammonium phos-
phate or sodium borate. Both of these substances dissolve
in water quite easily. The efficiency of such a device de-
creases as the current to be rectified increases, especially
when such currents cause an appreciable temperature rise of
the solution, and seldom exceeds 50 per cent. However, in
radio work, where large currents are not required, the device
generally operates at a maximum of efficiency and lends itself

Ac.

Fig. 61. Fig. 60.
Mercury Arc Rectifier Circuit  Simple Elutrolync Rmzﬁer Circuit

quite well to the task of supplying a high voltage direct or
pulsating current.
The simplest form of electrolytic rectifier circuit is shown

in Fig. 60 wherein one cell, consisting of two lead plates and -

one alummum plate, are u'nmersed in the solution of am-
monium phosphate.

A single cell rectifier of this type is incapable of rectifying
more than 50 to 70 volts effectively and where much greater
voltages are to be rectified recourse must be had to ad-
ditional cells in series as shown in Fig. 40-C wherein one
cell is used for each 60 or 70 volts to be rectified. This
limitation results from the difficulty in obtaining a suffi-
ciently heavy film upon the aluminum plate which is the
governing factor in the matter of output e.m.f.

The circuit of Fig. 40-C is one in which both sides of
the alternating current cycle are rectified, with a result,
insofar as construction is concerned, that twice as many
rectifier units are required as would be the case if only one
side of the cycle were rectified.

The advantage in rectifying both sides lies in a more
nearly constant output e.m.f., which is desirable in radio-
phone work. Utilizing the entire cycle in this way makes
it possible with a suitable smoothing out system to obtain a
current that is only slightly pulsating.

The rectifier units mentioned above are quite inexpensive
to construct since all the materials required are used to 2
great extent commercially. However, considerable time is
required. As stated in Chapter V, pint Mason fruit jars
may be used to good advantage in constructing the units,

although small jars 1 in. by 1 in. by 6 in. deep inside will
lend themselves to compactness more conveniently. The
larger jars, of course, contain more solution, and heating,
which lowers the efficiency of the rectifier very appreciably,
is not so apt to occur.

Fill each jar to about three-quarters of its height with a
saturated solution of ammonium phosphate or sodium borate
(borax) and immerse in each a plate of aluminum and one
of lead. For the small currents required for vacuum tube
work (equipment employing not more than two of the 50-
watt tubw) these plates should not be wider than 1 in. nor
immersed in the solution to a depth greater than 3 in. and
should be separated from each other at least 24 in. and not
more than 2 in.

To “form” the aluminum plates, which consists in deposit-
ing the white crystaline rectifying film upon them, each
unit should be connected to a rather high voltage source
which will ordinarily be most convenient in the form of
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Fig. 63. Mercury Arc Rectifier Circuit for Three Phase Supply

alternating current from the transformer which will ulti:
mately supply the current to be rectified. A secondary wind-
ing supplying 500 volts on apen circuit will work very well,
since during the initial “forming period” the voltage drop in
the winding will govern the current flow and as the film is
formed the voltage will rise gradually. When the plate is
sufficiently well formed, sparking will be noticeable over its
surface. During this process, the electrolyte should be kept
cool by circulating water around the unit. This step is
very important ; likewise, it is imperative that pure alummum
plates be used.

MEercURY ARC RECTIFIER

Of late, mercury arc rectifiers have presented themselves
in the field of radio as a means of obtaining the much
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sought high voltage direct currents, and every application
points to success. One argument favoring such a device is
based upon the fact that the mercury arc is an article of
commerce. These have been used for a number of years in
connection with series arc light projects in many localities
and, coincidently, they have been developed to function
efficiently in just the power outputs and voltages that are
required for high power vacuum tube work. As an ex-
ample, a 4 ampere 3500 volt mercury arc rectifier is more
or less standard and one of these could quite easily supply
ten 250-watt tubes. Smaller rectifiers of this type could
readily be developed for lower powered tube installations
if the demand warranted it, and no doubt we shall see them
on the market soon.

The simplest form of mercury arc rectifier circuit is
shown in Fig. 61. Near the top of the figure is the alter-
nating current transformer which steps up the voltage to the
desired value. The extreme ends of the secondary winding
terminate ‘at the anodes of the valve, while the mid tap
forms the negative lead of the direct current output circuit.
The positive pole or negative electrode of the valve is at
C, Fig. 61, and the rectified current flows from this ter-
minal thru the sustaining coil, A, to the direct current power
consuming device which, in the case under consideration, is
the vacuum tube transmitter.

The resistance, R, and the auxiliary electrode, B, com-
prise the starter for the arc. To start, the tube is tipped to
one side, causing the mercury to close the circuit CB thru
the disconnect S. The spark or arc thus formed volatilizes
some of the mercury, which lowers the resistance of the
conducting path between the anodes and the cathode and
this breaks down, forming the necessary arc. During half
of the cycle the current flows from one anode to the cathode
and during the remaining half it flows from the other.
Were it not for the inductance, A, which must be of the
order of several henries, the arc would have to be restarted
by means of the auxiliary circuit after each half cycle.
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Fig. 64. Circuit Diagram of High Powered Tube Transmitter Em-
ploying Three Phase Alternating Current Pre-rectified by Means of
a Mercury Arc Rectifier.

Upon the collapse of the magnetic field around this induc-
tance, following an extinction of the arc when the alternat-
ing wave reaches zero in value, an e.m.f. is impressed across
the anode and cathode sufficiently great to re-ignite the
arc, and the other half cycle is rectified in the same manner.

Unless the tube is being operated at its designed output
the inductance, A, will not function properly. To over-
come this, some rectifiers are provided with a “keep alive”
circuit wherein the mercury is continuously being volatilized.
Such a circuit is shown in Fig. 62. In radio work where
the load is not constant this latter type of rectifier is used.
Inductances and capacities are used also in the rectifier out-
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put leads to smooth out any irregularities in the direct
current. .

For radio work which requires a very constant direct
current source, three phase mercury arc rectifiers are often
used. Such a circuit which requires no “keep alive” auxil-
iary is shown in Fig. 63. In this case the mercury arc is
not extinguished because the potential across the tube never
reaches zero value.

A high power tube circuit of the power amplifier type
wherein the mercury arc rectifier is employed, is shown in
Fig. 64.

THe KENETRON RECTIFIER

The kenetron or vacuum tube rectifier has, of recent
years, been receiving considerable application in C. W. work
with tubes. The theory of such apparatus is so simple that
little explanation is necessary. This theory is, of course,
based upon the unilateral conductivity of a vacuum tube
comprising a heated filament and a cold plate. Fig. 65
illustrates the simplest form of such a circuit wherein an
alternating current source, A, supplies power to the trans-
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Fig. 65. Simple Thermionic Rectifier Circuit
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former, T, which steps up the initial e.m.f. to that required
in the form of direct current for the plate supply of the
oscillator tubes and modulator tubes of the transmitter.
The transformer, T, has two secondaries, one of which sup-
plies a filament heating current for the rectifier tube,

By virtue of the above mentioned unilateral conductivity
of the rectifier tube a current flows across the ionized path
between plate and filament only when the plate is at a
positive potential, the result being that a pulsating direct
current is supplied to the condenser, C, where it is stored
as energy and delivered to the transmitter as required. Such
an arrangement provides for the rectification of only one-
half of each cycle and the other half while not lost, is not
used.

Fig. 40-B shows a previously explained circuit wherein

both sides of the alternating current cycle are utilized.
To be continued

Readers of RADIO will undoubtedly be pleased to learn
that Jennings B. Dow, author of “The C. W. Manual,” has
been commissioned a Lieutenant (J. G.), U. S. N. His
promotion from Ensign to the higher rank became effective
during the latter part of June. He is now serving in the
capacity of Communication Officer on the U. §. 8. California.

SPECIAL FEATURE

The September Issue of RADIO will contain the
first chapter of an entirely different radio feature by
Volney G. Mathison, entitled “The Professional

Radio Operator.” The author gets right down to
brass tacks and tells you all about radio as a pro-
fession, pro and con.

It is pasitively the most unusual, interest-holding
and straightforward mass of common sense that has
ever appeared in print.
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Capacity Measuring Wavemeter

MOST radio enthusiasts are already
familiar with the construction and
use of a wavemeter. For the benefit of
those who are not familiar with the
ordinary wavemeter, it may be described
as being a calibrated tuned circuit with
some means to indicate resonance. The
tuned circuit usually consists of a fixed
inductance coil and a variable air
condenser connected in series. The
wavemeter is usually calibrated by com-
parison with another meter whose cali-
brations are known.

The device to indicate resonance is
usually a sensitive hotwire ammeter (or
thermo galvanometer) or a crystal de-
tector and a pair of telephone receivers.
Some meters are equipped with both.
‘The meter is generally used for strong
signals and the detector and telephone
receivers for weak signals.

To measure the wavelength of high
frequency oscillations, the wavemeter is
placed near the circuit carrying the cur-
rent and the condenser varied until there
is a maximum deflection of the meter (or
maximum sound in the telephone re-
ceivers). The wavemeter is then tuned
to the same wavelength as the oscilla-
tions. By referring to the calibration
curve of the meter, the wavelength can
be ascertained. Another method of wave-
length measurement was described in the
February RADIO under the title of
“The Click Method of Determining
Resonance.”

The usefulness of a wavemeter is
greatly extended by the addition of some
means of exciting the circuit, causing it
to become a source of high frequency
oscillations having a wavelength cor-
responding to that for which the wave-
meter circuit it turned. A buzzer is fre-
quently used for this purpose. Fig. 1
illustrates a schematic diagram of a
wavemeter incorporating the above men-
tioned features.

It is often very desirable to know the
capacity of a given condenser or antenna.
If enough data are available, the ca-
pacity can be computed, but such cal-
culations are likely to be unsatisfactory,
especially in the hands of the inexperi-
enced. ‘There are, however, several
methods of measuring the capacity either
directly or indirectly. Next to the use
of the Western Capacity Meter (which
requires 500 cycle current at 220 volts),
the capacity bridge is the easiest and most
reliable.

It is a simple matter to modify an
ordinary wavemeter (such as shown in
Fig. 1) so as to incorporate the capacity
measuring feature. A scheme of connec-
tions js shown in Fig. 2. The only ad-
dition to the circuit is the resistance unit

R’ Rl’ .
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The resistance of both branches (R’
and R") should be as nearly equal as
possible and should be approximately 10
ohms each. An easy method of accom-
plishing this is to cut off a piece of small
resistance wire having a resistance of 20
ohms, double it in the middle, then wind
this double wire as a single wire on a
piece of stiff cardboard about 134 in.
wide and 235 to 3 in. long. The re-
sistance unit thus built will have three
terminals, one the common point be-
tween R’ and R” and the other two the
other ends of R’ and R” respectively
which are connected as shown in Fig.
2. The object of winding the coil in a
flat form is to minimize the reactance
which is necessary for satisfactory opera-
tion.

‘To operate the bridge, the inductance
coil L must be removed or disconnected,
the telephone receivers connected to the
binding posts marked “Cap. Tel.”, the
capacity to be measured connected to the
terminals “dnt.” and “Ground,” the

buzzer is then started by closing the
switch in No. 2 position. The buzzer
note will be heard in the receivers. By
varying the condenser setting, a point
will be found where the buzzer note
is no longer heard. The bridge is then
balanced. The unknown capacity is ap-
proximately equal to that corresponding
to the wavemeter condenser. For the
most accurate results the bridge should
be calibrated by placing known capaci-
ties of various values across “Ant.” and
“Ground” and plotting these values
against condenser degrees.

It is evident that the range of capaci-
ties that can be measured is the same as
the condenser used in the wavemeter. In
order to extend the range so that it is
possible to measure capacities larger than
the wavemeter condenser, taps can be
taken off the resistance unit and con-
nected to a switch. For example, if R’
is three times R”, the capacity of the un-
known condenser will be approximately
three times that correspending to the .
wavemeter condenser setting when bal-
ance is obtained. In a similar manner
any number of ratios of R’ and R” can
be obtained and utilized. As before, for
the most satisfactory results, the bridge
should be calibrated against known ca-
pacities instead of relying solely on the
ratio of R to R".

The capacity as measured by the
bridge is the “true capacity” or “capacity
for uniform current distribution.” The
true capacity of an antenna is always
lower than the “effective capacity” ex-
cept when the antenna circuit is loaded
up with inductance until its wavelength
is several times the natural wavelength,
under which conditions it approaches
the true capacity. '

In order to use the wavemeter as the
regular buzzer excited driver, remove
the telephone receivers, replace the in-
ductance coil L and close the switch in
No. 1 position.

If it is desired to construct a capacity
bridge alone, some of the usual wave-
meter apparatus may be omitted and the
connections can be made as in Fig. 4.
Suggested values of constants which
could be used are shown directly on the
diagram. Such a bridge is suitable for
measuring capacities up to .003 mfd.

If the resistance of the capacity being
measured is very different from that of
the condenser used in the bridge, it may
be impossible to get an exact balance.
This is because it is necessary to balance
for resistance as well as capacity re-
actance. For most work, however, espe-
cially when the capacity is small, a mini-
mum sound in the receivers will give suf-
ficiently accurate and satisfactory results.
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A 200-Watt A . Cv. Radiophone Transmatter

RADIO Station, 2BH, owned by

Mr. W. R. Seigle, Mamaroneck,
N.Y., was formerly equipped with a 1
kw. phone set, employing a motor gen-
erator. This was found to be very cum-
bersome and unsatisfactory in operation.
In the search for better methods it was
decided to build an alternating current
phone with a filter.

The tests of the set were conducted
at 2BB, owned by the writer, at Ossin-
ing, N. Y. The resultant circuit was
tested during December, January and
February with excellent results. The
filter designed was so effective that in
almost every case we were reported as
using a motor generator for plate supply
instead of rectified a. c.

Voice transmission was used entirely
with the exception of one night, at
which time the I. C. W. was heard by
SZA at Roswell, New Mexico, a dis-
tance of 1800 miles. The voice was
often heard in Florida, Kentucky, Ten-
nessee, Missouri and as far north as
Nova Scotia. The best voice distance
was Fairmont, Minnesota, where it was
heard plainly, a distance of 1400 miles.
SXK at Knoxville, Tennessee, reported
night reception often, and also daylight
work occasionally. Operating for an
hour and a half one night eighteen sta-
tions were worked-—many of them five
hundred miles away, and fifty-six re-
ports were received during the next few
days via mail, reporting the speech re-
ception. Inasmuch as no broadcasting
was done, the results of the tests are
much more valuable. Operators, due to
briefness of conversation, had little op-
portunity for close adjusting, so that it
is safe to say that with better tuning
time the results would have shown much
better distance.

The Colpitts oscillator circuit was
found to give better results under exist-
ing antenna conditions than any other.
The modulating system consisted of the
Heising circuit with the voice amplifier.

Alternating current was used through-
out the entire circuit except for relays
and microphone. Four 50-watt Radi-
otrons were used in radio circuits and
a S-watt Radiotron was used for the
voice amplifier. In the rectifier circuit
four 50-watt Kenotrons were used. The
filaments of the rectifiers were connected
in parallel and run off an Acme 300-
watt transformer designed for a 12-volt
potential at its output terminals. Control
of the output was effected by five taps
on the primary winding. The four
Radiotrons were operated in a like
manner together with the 5-watt tube.
In the 5-watt tube circuit a 2-ohm
rheostat was inserted in the filament side
of the transformer to drop the voltage

By 1. R. Lounsberry

to 8 at the tube. The high voltage trans-
former was a special type built for us by
the Acme Company. At 1500 volts a
load of 600 mils could be safely drawn.
The transformer was of the double
winding type to work on both halves of
the cycle and was tapped in the second-
aries at 750, 1000, 1250 and 1500 volts.

DESIGN AND ARRANGEMENT

In designing the instrument the fol-
lowing points were strictly adhered to—

holes are the controls which from left
to right are the amplifier filament rheo-
stat, radio filament tap switch, supply
plate double tap switch and rectifier
filament tap switch. Above each control
is a2 meter to check each adjustment.
The half shelf holds the four 50-watt
Radiotrons together with “local” grid
resistances for each tube, the main grid
leak resistance, grid condenser and two
insulating condensers in plate and fila-
ment radio frequency circuit. These
latter two condensers are for protection
to the power circuit should the antenna

200-Watt A. C. Radiophone Panel

neatness, symmetry, separation of cir-
cuits, proper spacing of wires, rugged-
ness and ease of control. By referring to
the photographs it will be seen that the
instrument is assembled in a heavy frame
made up of angle irons. The overall
dimensions are 5 ft. 6 in. high, 24 5-8 in.
wide and 25 in. deep. Two full shelves
are used, together with a half shelf. On
the bottom shelf the complete power cir-
cuit is mounted. The high voltage trans-
former, the filament transformers and
the filter condensers are mounted on this
shelf. On this same lower shelf, close to
the front, the four Kenotron rectifier
tubes are mounted. The panel contains
four portholes, through which the opera-
tion of the Kenetrons can be seen at all
times by the operator. Above these port-

Rear Viewo of Radiophome Set

and ground become shorted. The “port-
holes” for these tubes are cut directly
above the voltmeters.

The upper shelf contains the balance
of the radio circuit, voice circuit and also
the relay circuit. The speech amplifier
tube is mounted at the left. On the right
side, near the panel, is the relay control
circuit made up as one unit. The helix
is mounted in back of relay unit, to-
gether with the variable-tap condensers
used in the antenna-grid circuit and also
a series antenna condenser for working
on low waves. The modulation trans-
former, modulator-amplifier coupling
condensers, plate and grid reactors, re-
sistance rods and “C” batteries are
mounted back of the amplifier tube in
good wiring order.
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The panel is made up in two sections,
the bottom one being 2134 in. x 2454 in.
x Y5 in., and the top is 33 in x 2436 x 14
in. The panel is engraved in complete
explanatory of meters, controls, etc.

All connections are made in back of
panel. T'wo terminal strips are provided.
The top one for antenna, ground and

Side View of Radioplone

receiver connections; the bottom one for
12-volt battery, 110 volt a.c. 60-cycle
supply, C. W. telegraph key, microphone
and relay control wires.

The installation cost of this type of
set is very low as the 110-volt, two-wire,
line is the only power lead to the set.
The batteries can very nicely be placed
under the “lower shelf.” The micro-
phone and C. W. telegraph key are
mounted on operating table. The com-
plete connections are provided for with
an eight-wire cable.

All wiring in the set is done with No.
6 weatherproof wire. The covering is
painted with glossy, black enamel to add
to its appearance and for protection.
Careful attention has been paid to sepa-
ration of circuits and wiring so that a
minimum of loss is accomplished. The
wires are rugged and short as possible.

The meters, with the exception of the
antenna meter, are all of the new type
Weston, models 429 and 431, flush
mounting. Two 0-15 volt a. c. meters
are used for measuring filaments of radio
tubes and rectifier tubes. An 0-10 volt
a. c. meter is used to measure the fila-
ment of the voice amplifier. An 0-2000
volt d. c. meter with an external resist-

ance as multiplier is used on the high
voltage to measure the potential applied
to the radio tubes. An 0-800 d. c. mil-
liammeter measures the total plate cur-
rent of all radio, modulator and ampli-
fier tubes. An 0-150 d. c. milliammeter
measures the grid current of the radio
tubes. In the antenna circuit a Weston
model 301 thermo-couple ammeter, 0-5
is used.

Three 20 ohm relays are used to actu-
ate three power switches. These switches
are each three pole double throw and are
mounted up as one unit and controlled
from the base of the microphone. It will
be noted that no manual control switches
are used, (except a2 main power line cut
off switch (fuse) that cuts off the main
supply power feed wires to the set). One
of the relay switches controls both sides
of the 110 volt a. c. supply and one side
of the storage battery supply to the mic-
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The microphone is a western electric
desk type. Four switch buttons have
been put in the base to control the power
relays. One button acts as master and
will trip as many relays as are “set.”
The remaining three are “sets.”” Each
one operates 2 relay. An example of the
efficiency of this method is received from
the following: If I. C. W. telegraph is
desired three relays will have to be
thrown. These buttons are pushed down
and automatically “set,” then the full
control is effected by pushing and releas-
ing only the master during complete
operation. When voice is used only the
power and antenna transfer relays are
“‘set,” etc. Inasmuch as a. c. is used this
is the quickest change-over from trans-
mitting to receiving possible. When re-
ceiving the transmitter is completely
dead. The power is available in-
stantaneously.
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Schematic Diagram of Connections for 200-Watt A. C. Radiophone with Filter

rophone and is “dead” in the back po-
sition. Back positions are accomplished
by mechanical springs so that power is
consumed from the batteries only when
the relays are worked. The second relay
throws the antenna to the transmitter
when relay circuit is closed. It also
closes the plate and grid circuits of the
tubes. On the back stroke the grid is
opened first to prevent a heavy surge
when antenna is broken. In the back
position the antenna is connected to the
receiver, leaving plate and grid circuits
open. The third relay throws the modu-
lators to the radio frequency circuit
when I. C. W. is used and disconnects
the microphone battery supply. In the
back position, which is the “talking po-
sition,” the grids and plates of modulator
tubes are in modulating circuit and bat-
tery circuit is completed.

Firrer

Regarding the filter system, which has
made this set so effective, the following
points are enumerated: (a) Referring
to the schematic circuit it will be seen
that a two-coil transformer is used as a
filter. These coils are 2 henries each.
The first important thing of note is
that higher capacity is used on the high
voltage transformer side of the circuit.
The new type Radio Corporation con-
densers are used in series parallel. It
was found that the most effective filtra-
tion was accomplished by having this side
high. Additional capacity on the radio
side of the filter transformers was hardly
noticeable. One-half microfarad is used
as the final capacity there, and 1% m.
f. d. on the transformer side of the cir-
cuit. (b) The new feature of this filter

Continued on page 68
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IN spite of the ever growing impor-
‘tance of continuous wave transmis-
sion and the recognized advantages of
continuous wave over damped wave
transmission, very little literature on one
of the first and most important C. W,
transmitters, namely the ARC, ap-
pears in the amateur journals. Oc-
casionally there appears a photo-
graph or description of an arc set,
but that is about all. Next to the radio
frequency alternator the arc is the most
important means of continuous wave
transmission on the high powers, and it
is also of great importance on low power
sets, such as used on ships. Radio pre-
sents a broad field and it is therefore not
a wise policy for the amateur to limit his
reading and study to bulbs only, as seems
to be the case at present. This article
therefore aims to present to the amateur
the fundamental principles of the theory
and action of the arc transmitter.

In order to understand the action of
the arc as a generator of radio frequency
oscillations it is necessary first to know
the general physical and electrical char-
acteristics and properties of arcs. The
arc, as generally used in radio, is
formed by two carbons or by one
carbon and one copper electrode. The
" arc is struck by connecting a source of
voltage across the arc terminals, bringing
the electrodes together in order to close
the circuit and then separating them.
The current through the electrodes,
when they are in contact, is so great that
the heat generated at the contacts is suf-
ficient to make the terminals incandes-
cent and thus vaporize the carbon. Upon
separating the electrodes it is this vappr-
ized gaseous carbon which acts as the
conductor of the arc current.

Like all other electrical conductors,
the arc has its specific characteristic,
that is the relationship between its termi-
nal voltage and the current through it.
‘This characteristic is the well known
falling one shown in Fig. 1. One very
important feature is to be noted in which
the arc differs from most other conduc-
tors of electricity; namely, that whereas
an increase of current through most con-
ductors is accompanied by a correspond-
ing increase in its terminal voltage, an
increase in current through the arc is
accompanied by a decrease in its terminal
voltage. In other words the greater the
arc current the lower the arc resistance
becomes. The physical reason for this is
that the greater the arc current becomes
the greater is the heat generated in the
arc. Consequently vaporization and
ionization increase, resulting in lower
arc resistance. It is this characteristic of
the arc which is the basis of its operation
as a generator of radio frequency oscilla-
tions.

The Arc

By L. R. Felder
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The arc itself connected across a
source of electro-motive force is unstable.
For a stable system is such that an in-
crease in e. m. f. results in a proportion-
ate increase in current, and a decrease
likewise. Consider for a moment what
would happen in an arc circuit if there
were a fluctuation in the e. m. f. across
its terminals, let us say a decrease in
e. m. f. This would cause an increase in
the arc current, according to the char-
acteristic of the arc, which in turn would
cause a further drop in arc e. m. {., and
so on until the arc current is so high that
a short circuit condition would exist. On
the other hand, if the fluctuation were
such that an increase in arc voltage took
place, the arc current would decrease
and progressive diminution if arc cur-
rent would take place until the arc was
extinguished.

In order to guard against such changes
and thus control the arc it is necessary
to utilize stabilizing resistance and choke

£ BARC CHARRCTERISTIC
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coils. The effect of a series resistance is
shown in Fig. 2, in which the full line
is the characteristic of arc plus resistance.
It will be seen that the arc is stable after
point B, and unstable before point B.
By altering the value of the series resist-
ance the value of current at which sta-
bility results can be easily controlled.

The stabilizing action of the choke
coil depends upon an entirely different
principle. The supply circuit to the arc
is shown in Fig. 3. A fluctuation in
current in the supply circuit would re-
sult in a counter induced e.m. f.in the
choke coil, which would tend to restore
the current to its original value, and
thus have the effect of keeping the supply
current approximately constant. In gen-
eral both these stabilizing factors, re-
sistance and choke coils, are used, al-
though many generators combine both
resistance and choke coil in the induc-
tance only.

Let us now consider the manner in
which the radio frequency oscillations
are generated. The oscillating circuit is
connected in parallel with the arc, and
as explained in the previous paragraph
the supply current to the arc is kept
almost constant by means of the choke
coil. At the instant of closing the
arc circuit a voltage is suddenly im-
pressed in the radio frequency cir-
cuit, and therefore an oscillatory
current must flow in their circuit,
due to the impulse action. If the arc
were not present this oscillatory current
would die out, due to the damping of
the circuit, leaving the condenser C
charged to a voltage E. However the
presence of the arc results in maintaining
the oscillation in the following manner.

Considering Fig. 3 again assume that
thie oscillatory current flows at the start
in the direction shown. This oscillatory
current must come from somewhere, and
since the choke coil keeps the generator
supply current constant it is evident that
the only source of this oscillating current
must be the arc. That is, the arc is
robbed of current equal to the value of
the radio frequency oscillating current,
as a result of which the current through
the arc must be decreased by that
amount. Since the arc current is de-
creased its terminal voltage must in-
crease, due to its falling characteristic.
This rise in arc voltage results in a
further decrease in the arc current, or in
other words an increase in the radio
frequency oscillating current, which in-
creases the charge on condenser C and
raises its voltage. This action continues
until condenser C is charged to a poten-
tial considerably higher than that of the
arc, at which time the condenser C be-
gins to discharge through the arc. This
discharge current now adds to the arc
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current, resulting in a fall of arc poten-
tial, which still further assists the dis-
charge of the radio frequency circuit
since the condenser voltage is higher
than the terminal arc voltage. As this
action continues the condenser voltage
decreases until its potential is lower than
that of the arc, when this cycle of events
is again repeated, thus maintaining the
radio frequency oscillations.

From this description of the happen-
ings in the arc it is clear that when the
current flows from the arc into the oscil-
lating circuit and charges the condenser
C oscillating energy is being supplied to
the radio frequency circuit. On the other
hand, when the condenser ¢ is discharg-
ing through the arc the radio frequency
circuit is giving back this energy to the
arc. The condition, therefore, for build-
ing up radio frequency energy in the
oscillating circuit for radiation is that
the amount of energy supplied by the arc
be greater than that returned to the arc.
It will now be shown that this is the
case, and the conditions will be given for
making this difference 2 maximum.

In order to show that the oscillating
energy given by the arc to the radio fre-
quency circuit is greater than that given
back to the arc we must consider the re-

lationship of the arc terminal voltage

and the oscillating current in the arc.
The oscillating energy in the arc is, in
any case, given by the product of Ei,
where E is the arc terminal voltage and
i the oscillating current in the arc. Now
the oscillating current in the arc, when
the steady state is reached, is the same on
both charge and discharge, but the arc
terminal voltage is not. When the radio
frequency circuit is charging up we saw
that the arc terminal voltage was higher
than normal, and when it was discharg-
ing through the arc we saw that the arc
terminal voltage was lower than
normal value. Consequently the product
of Ei on charging is greater than the
product on discharging, or in other
words, the arc supplies the radio fre-
quency circuit more energy than is given
back to it. Hence there is available
energy in the radio frequency circuit for
radiation.

This difference in the amount of oscil-
latory energy given by the arc and given
back to the arc can be graphically shown
by a consideration of the important
dynamic characteristic of the arc.
The general shape of the dynamic
characteristic of the arc, that is
YVhen taken on alternating currents,
15 shown in Fig. 4. The two axes
of current and voltage correspond to
the normal values of the arc current
and voltage, and the dynamic character-
istic shows how the values vary, due to
the superimposing of the oscillating cur-
rent. Now the area enclosed in the curve
of the dynamic characteristic represents
energy, since it represents the product of
the current and voltage. In quadrant
I the current and voltage are both posi-

tive (marked by two plus signs) rela-
tive to the normal values of current and
voltage. In the quadrant III they are
both negative (two minus signs). In
both these cases therefore the product of
voltage and current is positive hence the
areas in quadrants I and IlI represent
the amount of energy supplied by the
oscillating current circuit. On the other
hand in quadrants II and IV the cur-
rents and voltages are of different signs
o |
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(indicated by plus and minus signs).
Hence the product is negative, indicating
that negative energy is supplied &y the
oscillating current circuit, or in other
words that positive energy is supplied to
the alternating current circuit. Hence
the areas in quadrants II and IV repre-
sent the amount of energy supplied by
the arc to the oscillating current circuit.
Therefore the areas in quadrants II and
IV must be greater than the areas in
quadrants I and III in order that radio
frequency energy be available, and that
this is the case has been shown in the
previous paragraph.

It will be at once evident that any
factors which make the area in quad-
rants 1I and IV larger than the areas in
quadrants I and III will result in larger
radio frequency energy available, that is
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in larger radio frequency current. One
of the factors which makes this differ-
ence in areas greater is the steepness of
the arc characteristic. The steeper the
arc characteristic the larger will be the
areas in quadrants 11 and IV and the
smaller the areas in quadrants I and
II1. Hence the arc must be designed to
secure steep characteristics.

‘The most important factor in arc de-
sign relative to the steepness of the char-
acteristic, discovered by V. Poulsen, is
the atmosphere in which the arc is
burned. It was found that burning the
arc in hydrogen or a gas rich in hydro-
gen yielded a characteristic much steeper
than would otherwise be obtained. This
is the reason for the use of hydrogen in
commercial arcs. Frequently instead of
hydrogen some liquid such as alcohol is
allowed to drip into the arc chamber
where, due to the intense heat of the
arc, it immediately vaporizes liberating
hydrogen gas. '

The use of a hydrogen atmosphere in
the arc chamber has moreover two other
important advantages. In the first place,

- as will be more fully explained below,

for best operation of the arc it is essential
that the arc electrodes be cooled. Hydro-
gen has a very high heat conductivity,
and will therefore rapidly conduct the
heat away from the electrodes, thus
cooling them. In the second place by
resulting in a steeper characteristic of
the arc, it enables generation of lower
wave lengths than would otherwise be
possible. This will be clear from the
following analysis.

The amount of high frequency energy
stored in the shunt condenser C is given
by the expression E=14CV,, where E is
the amount of high frequency energy in
the condenser C is the capacity of the
condenser, and V the voltage.

Consider the arc characteristic in Fig.
1. If we work on the lower flat part of
the curve between points A and B, a
given change in current will produce
only a small change in voltage. In order
therefore to secure a given amount of
energy it will be necessary to use large
values of C, since V is small. Using
large values of C means working only -
on high wave lengths. On the other
hand suppose we were to work on the
upper or steep part of the characteristic
between points D and E. The same
change in current produces here a much
greater change in voltage than on the
flat part of the curve. Hence for the
same amount of energy a much smaller
value of capacity can be used, since V
is larger. This smaller capacity therefore
permits operating the arc on lower wave
lengths than would otherwise be the
case. Thus we see that not only does
the hydrogen atmosphere increase the
steepness of the arc characteristic, but
also enables operation on lower wave
lengths and assists in cooling the elec-
trodes.

Before taking up the matter of the
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design of the radio frequency circuit for
the arc and the other details in arc de-
sign, we will consider briefly the differ-
ent types of oscillations which the arc is
capable of generating. From a consid-
eration of Fig. 5 it is seen that there are
two currents flowing through the arc,
the d. c. generator supply current, which
is kept practically constant, and the
oscillating high frequency current. The
type of oscillations which the arc will
develop depends upon the relative value
of these currents. There are three types
of oscillations which can be developed
and these are:

TYPE 1. In this type the maximum
value of the oscillating current is less
than the d. ¢. current. In this case,
therefore, the total current through the
arc never reaches zero, and the current
wave is of the form shown in Fig. 6. The
arc is not extinguished therefore, and
very regular and steady oscillations are
developed.

TYPE II. In this type of oscillation
the maximum value of the oscillating
current is greater than the steady d. c.

current. Therefore when the oscillating:

current reaches the value of the d. c. and
is opposite in sign, the arc current is
reduced to zero, the arc is extinguished,
and remains extinguished until the po-
tential across the condenser builds up to

the value necessary to re-ignite the arc. -

The curve showing the current through
the arc would therefore be of the form
in Fig. 7. During the time AB the arc
is extinguished, the potential across the
condenser is building up, and at instant
B is sufficiently high to ignite the arc.
-Such operation takes place only if the
arc is greater than a certain minimum
length.

TYPE II1. If the arc is less than a
certain minimum length, i. e. for short
gaps, type 111 oscillations take place. In
this case again the maximum value of
the oscillating current is greater than
the d. c. through the arc, and therefore
‘the arc current again drops to zero. But
on account of the short length of the
arc, the high voltage therefore across
the arc, and the ionized condition of the

~ gap, the arc immediately re-ignites and
the oscillating current continues to flow
uninteruptedly through the arc. On ac-
count of the shortness of the gap and the
low voltage necessary to ignite a short
gap the amount of energy-thus developed
is very low. In the second place, since
the arc immediately re-ignites, the volt-
age across the arc has no opportunity to
rise in value. Consequently this re-
ignition and oscillation takes place with
continually decreasing energy and ampli-
tude until the energy originally stored
in the condenser has becn dissipated. The
current then is zero, the arc is ex-
tinguished and the condenser again
charges up through the arc with the same
results. In other words there is gene-
rated a2 damped series of waves as in
Fig. 8, which, of course, is of no use for

continuous oscillations and is therefore
not used in actual practice.

The actual type of oscillations em-
ployed in the practical arc set is actually
neither of the types described above, but
a cross between TYPE I and TYPE 11
oscillations. In this case the maximum
value of the oscillating current is ap-
proximately equal to the d. c. through
the arc.

The problems involved in practical
arc design are those of increasing the
radio frequency output, increasing the
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efficiency, and maintaining the fre-
quency of the oscillations constant. The
problem of securing maximum radio
frequency output is practically the same
as securing the highest voltage which
will ignite the arc when it is ex-
tinguished. For the power is given by
the expression 4CV, and the higher V
is; the higher the power. This rapid
increase in ignition voltage is mainly de-
pendent upon the state of ionization of
the arc after it is extinguished. The
greater the ionization the smaller will be
the voltage necessary to re-ignite the arc
and hence the lower will be the power.
It is therefore necessary to employ means
which will effect the rapid de-ionization
of the gases in the arc when it is ex-
tinguished.

The means employed to rapidly de-
ionize the arc space are as follows:

1. Cooling the arc space and elec-
trodes. The colder the arc space and the
electrodes the more rapid the de-ioniza-
tion. Cooling is effected in several ways.
First, the positive clectrode is made of
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material having a high heat conductivity.
Hence copper is used for the positive
electrode. Secondly, the arc is burned
in, and the electrodes surrounded by, a
gas having a high heat conductivity
which conducts the heat away rapidly.
Hydrogen is used for this purpose, as
explained in detail in a previous para-
graph. Thirdly, the arc chamber is
supplied with cooling fins. Finally, in
the large sized arcs cooling is effected
by means of cold water circulating
around the arc chamber through pipes.

2. Using a “magnetic blowout.” The
magnetic blowout is a magnetic field
whose direction is perpendicular to the
length of the arc, as shown in Fig. 9.
The effect of the magnetic field is to
stretch out the arc and drive the gases
and arc from the inside to the outside,
in this way breaking or extinguishing the
arc. For best efficiency it is found that
there is a certain value of field strength
which gives best results. Using a field
strength stronger or weaker than this
definite value will result in irregularity
of the generated oscillations. The
best value of field strength is directly
proportional to the frequency of the os-
cillations and depends upon whether or
not a hydrogen atmosphere is used. If a
hydrogen atmosphere is used a much
smaller value of field strength may be
used than otherwise.

It is obvious that the burning of the
arc makes changes in the arc electrodes.
Changes in the arc length are accom-
panied by corresponding changes in the
frequency of oscillations which is bad for
transmission. To prevent this one of the
electrodes, the negative carbon, is slowly
rotated continuously while the arc is
operating, which results in an even
wearing away of the electrode.

The design of the radio frequency
circuit shunting the arc consists largely
in proper proportioning of the values of
L and C. The following considerations
apply in this case. It is evident that
since the energy is proportional to the
amount of capacity used that the higher
the value of C is the greater will the
radio frequency energy be. But it is not
advisable to increase C too high for the
following reasons. In the first place a
large capacity requires a much larger
charging current than a small capacity.
This means a larger arc current with
increased heating and therefore greater
ionization which, as pointed out previ-
ously, is bad as it decreases the power
output. In the second place the larger
capacity may require so much charging
current, that it will rob the arc of
enough current to extinguish the arc.
Consequently best results are obtained
with a small value of C and a high value
of inductance. The average value of the
radio of L to C when L is microhenrys
and C is in microfarads is approximately
4000. Having determined on this ratio
of L and C the actual values are fixed
by considerations of the wave length.
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How to Make a Good Crystal
Detector

By B. F. McNAMEE

AGOOD crystal detector should be
easy to adjust and should keep its
adjustment fairly well. The “cat-
whisker” should readily reach all points
on the exposed surface of the crystal,
and the correct pressure should be
easily obtained. Good insulation,
proper terminals, and a satisfactor
crystal holder, are other points whic
must not be overlooked.
The illustration shows a detector
which possesses these qualities to a
high degree. It was made by the

of sheet phosphor-bronze. It is very
important to do this corrcctlg, as the
success of the job depends chiefly on
this piece. Be careful to keep the
two strips that are bent back to hold
the rod, absolutely straight, except for
the slight turn-down at the ends.

The bakelite, after cutting and
drilling, should be filed smooth along
the edges, and then polished or sanded
lightly with fine emery.

The rod is threaded sufficiently
at one end to screw into the knob. By
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writer (for his own experimental use).
It can be easily made with few tools,
and the following material:

1 piece bakelite 347x13{ x4

1 piece No. 28 gage sheet phosphor-bronze 1°x2#

1 piece No. 28 gage shect phosphor-bronze $§x114”
1 crystal cup with set screws

2 binding posts

1 small bakelite knob threaded for insert

1 piece round brass rod 34* diam.x 2 long

1 piece No. 26 phosphor-bronze wire 3# long

The illustration and drawings show
W to cut and bend the larger piece

putting a little glue or shellac on the
threads before inserting the knob, the
latter will not become loose. One end
of the phosphor-bronze wire, or “cat-
whisker,” is soldered to the center of
the brass rod. Use a very small
amount of solder, so that it does not
flow around the rod and impede its
turning.

When buying the sheet of phosphor-
bronze ask the dealer to mark the
direction of the “grain”; it must always
be bent with the grain in order to get
the benefit of its springiness. Phos-
phor-bronze will take a high polish
very readily, and this will add much to
the appearance of the instrument.
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THE RADIO SEARCHLIGHT

From Institute of Radio Engineers,
New York, N. Y.

HE radio searchlight, a method by

which radio waves transmitted from a

broadcasting station can be reflected in
any desired direction, just as light rays are
directed from a searchlight, was announced
by Senatore Guglielmo Marconi in his ad-
dress before a joint meeting of the Institute
of Radio Engineers and the American Insti-
tute of Electrical Engineers in New York,
Tuésday night, June 20.

At present radio waves, upon leaving the
antenna, scatter in all directions. His ap-
paratus, which in no way resembles a search-
light but is a series of wires arranged in a
special way on towers or masts, sends the
message through the ether in one direction
only, Marconi said. He amplified his words
by a demonstration in the hall. Messages
transmitted were picked up clearly on one
side of the room but could scarcely be heard
with similar receiving apparatus on the other,
and vice versa.

With his system of reflectors, Marconi
stated that he had successfully conducted
radio telephone conversations between London
and Birmingham, a distance of 100 miles,
This is a record in long distance radio trans-
mission and reception with very short waves.
In all these experiments the wavelength va-
ried from one to twenty meters.

The refiectors make it possible for the re-
ceiving station to reproduce a telephone song
or speech about two hundred times louder
than is now possible and without distortion.
The transmitting aerial can be used both for
transmitting and receiving at the same time.

“In these days of broadcasting, it may still
prove to be very useful to have a practically
new system which would be to a very large
degree secret when compared to the usual
kind of radio,” said Marconi.

Marconi described a revolving transmitter
and reflector which acts as a kind of wireless
lighthouse or beacon. “By means of the re-
volving beam,” he stated, “it is poesible for
ships to ascertain in thick weather the bear-
ing and position of the lighthouse.”

In wireless, electric energy is flashed into
space in waves. The distance from one wave
crest to another is called “the wavelength”
and is usually expressed in meters. In these
days, when radio is the hobby of millions, the
wavelength may be anything from 200 to
20,000 meters. In other words, the ether of
space is shaken into terrific billows compared
with which the mightiest upheavals of the
ocean are mere ripples.

Continued on page 38
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An All-Wave Receiver for Short-Length

THERE usually comes a period in
the life history of every radio bu

when all the world, which to him o%
course means all the radio world,
assumes that dark blue tinge, when he
rows very weary of turning the
ﬁttle trick switches and adjusting the
micrometer controls of ticklers, second-
ary and tertiary circuits and he
decides, for the ’steenth time to quit
the radio game for good. Well, when
it comes your turn to feel this way,
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don’t pile all the good old junk in the
ash barrel and hurl it from a con-
venient dock. Just sit down again and
try this on your piano. This one is
the condensed essence of super-sim-
plicity, if I do say it.

Proceed thusly. Hunt around amon
the ruins and pick out a variable whic
still condenses or condenses still. Guess
that sounds rather bootleggy, but what
I mean is one in which the plates don’t
rub. Then dig out a fixed one of small
capacity, any kind of a grid condenser
will do the business as a leak is not
essential. Next retrieve a socket, a
filament rheostat and a honeycomb
coil and you have the complete collec-
tion of parts necessag' to construct
the most wonder—-. But first to put
them together.

Never mind mountirlF them on a
panel for a start. ake a brief
glance at the diagram. The aerial con-
nection goes directly to the plate and
to one end of the honeycomb and also
to the positive lead of the “B” battery.
The other end of the honeycomb coil
goes to the grid through the grid con-
denser and also to one side of the
variable. The other side of the varia-
ble goes to the ground lead and to the
negative of the filament. The fones
are connected between the negative of
the “B” battery and the ground. And
that’s all. Absolutely. When making
the connections, if at all doubtful, just
take another brief glance at the dia-
gram.

And now for the dirty work. Here
are some of the poor points of this

Pocket-books
By David P. Gibbons

arrangement. (Ad copy writers please
take notice.) For short-wave

work this set is the bunk. For concert
work it is nof as good as a Grebe, a
Paragon, or a Westinghouse regener-
ative set. And that, I think, about
exhausts the defects. It brings in the
concerts all right—you’ll say it does—
but not as well as a set built especiall
for that purpose. With my aerial,
which has a natural period of 330, a
76 turn coil and with 15 degrees of the
.0o1 variable, I have lgeard the Ken-
nedy concert at Los Altos quite clearly
when 60 miles south of the Columbia
River Lightship. No amplifiers, just
the one tube. %f course the size of the
coil to be used for any particular wave
length will vary slightly with local con-
ditions, such as antenna length, type of
coil, etc., but this is easily determined
by individual experiment.

But it is on the 600 meter wave and
upwards that this little outfit rises up
and asserts itself. It makes some of
the flossy receivers with all the fancy
dewdads hide their nickel-plated heads
in shame. It simply reaches out
about a thousand miles or so in all
directions, grabs up any and all signals
regardless and slams them against your
eardrums. Honest. Halfway between

The Wiring Shown in the Rear View
Could Stand Considerable Improvement, But
—She Perks!

Astoria and Portland KPH comes in
too loud for comfort and this is by no
means an ideal location for reception.
Any place along the coast I can (and
do) copy the weather reports from the
navy stations from Tatoosh to San
Diego, reliably and distinctly. On a
clear night when well offshore along
about midnite, Oy! Oy! how they do
roll in!

But now comes the kick in this
special home-brew. Take out the 75
turn coil and plug in the largest one
you can lay your hands on. gary the
variable and listen to the pretty
birdies. Hear them chirp and twitter!
Every little old high-power arc from
Marion, Mass., from far-away Nippon

and to Guantanamo Bay in Cuba
comes fluttering home to roost on your
flat-top and ﬁght each other to come
down and whisper sweet nothings
in your shell-like ear. You betcha.
And sharp? Oh! boy! Why it’s so
sharp that—But what’s the use? You

This Set Might Well Be Named the
“Sphinx,” It Reminds You so Much of One
—So Different.

wouldn’t believe me anyhow, and after
gou have tried it nobody else will
elieve you. And there you are. But

I've copied WSO and WGG in the
daytime while tied up at the dock at
Peer 16, San Francisco, and there are
not many receivers at any price in that
class. On the long waves it oscillates
and regenerates to beat four of a kind.
The filament adjustment is not at all
critical on those waves, and as all the
tuning is done with the variable it is

_ quite apparent that it is the “ne plus

ultra” as far as ease of operation is
concerned. Just one single knob con-
trol. Count 'em. One.

And now, if you have no objection,
here is a little friendly advice from one
who claims to have occasional lucid
intervals. Do not try to get this
hook-up patented. Put your spare
money in wild-cat oil stocks, if it
bothers you, but nix on the patent.
The Armstrong patent covers ever{-
thing except the hinges on your old
cabinet. Also do not go very exten-
sively into the business of manufac-
turing and selling these sets unless
you can persuade John D., and J.

ierpont and Henry F. and a few more
of your old college chums to come to
your rescue when the U. S. marshal
calls to pay an unsocial visit, as he will
without fail.

The reader may have gathered from
this article the impression that the
writer was manifesting a slight bias in
favor of this particular set, and the
writer wishes to come right back at
the reader and tell him emphatically,
if somewhat inelegantly, “Y}())u’re dog-
gone tootin’, old man.”
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A Practical Portable Receiver:

‘N? HILE a bit late in the season for
portable sets to come to the
fore, nevertheless, one finds many uses
for such an outfit throughout the year.
A portable such as described herein,
can be set up at home, and the home
audion connected to the antenna and
earth posts of the portable, making a
little permanent installation. It
1s not small enough to be carried in the
vest pocket, but is small and light
enouggloto be truly portable, particu-
larly as the fones and buzzer test with
battery, are included within the case.

A Mozart cigar box, sanded, stained
and varnished, forms a handy carrying
case, with the addition of a suitable
handle for carrying purposes. The
inside of the box 1s also given a coat of
stain to complete it.

The instrument panel carries an
inductance switch, crystal detector,
and variable condenser dial and knob,
together with the antenna and ground

sts. The panel is made of XX bake-
ite, 1/8 or 3/16 in. thick, in. wide and
of a length sufficient to fit snugly
between the sides of the case. The
panel is supported by means of two
small blocks, secured to each side of
the case, and to which the panel is
attached by nickeled wood screws.
A small piece of mahogany forms a face
for the compartment enclosed by the
panel, and protects the under side of
panel from injury. The panel is
drilled as shown in the drawing, and
the apparatus assembled thereon. A
13 plate condenser forms the variable
capacity. The tunir:ﬁ)mductance con-

sists of a 224 in. cardboard tube, 1 in.

i
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By Howard S. Pyle

long, wound with a three layer bank
winding of No. 26 cotton covered wire.
Six taps are taken at equally distant
turns, and together with one end of the
coil, are soldered to the seven switch
points.. The switch has a 1 in. radius
and the points used are the smallest
obtainable, nickel plated.

A crystal detector of almost an
small type may be used, but the ball
and socket type was found most satis-
factory. A small brass cup, with
three clamping screws, serves to hold
the crystal, which is a piece of mounted
galena.

The binding posts for the antenna
and ground, and for the telephone
receivers, are located as shown on the
panel. :

A small wooden panel is next con-
structed to fit as shown, and serves as
a buzzer test panel. On this are
mounted a Century buzzer, a small
nickeled switch. Under the shelf, a
small flat, two cell flashlight battery
is mounted for operating tﬁe buzzer.

In mounting the coil of inductance,
it is slipped over the protruding screws
of the switch points, from the rear of
the panel, and forms a circle around
them. It may be secured to the panel
by small brackets if desired, but it is
not necessary, as, with its connecting
taps, it supports itself satisfactorily
when the panel is fastened down, whicﬁ
holds it in place.

The single circuit method of tuning
is used, for the sake of simplicity and
efficiency; selectivity not being a prime
factor. With the 13 plate condenser,

waves from 100 to 1000 or 1200 may be
reached, depending upon the size of
antenna used.

The space left in the box after
mounting the tuning and buzzer panels,
ﬁrovides carrying space for a pair of

ead phones; preferably of the Mur-
dock type, as they may be dismounted
thereby fitting the space better.

If it is desired to use an audion with
this outfit, the leads from audion con-
trol marked Secondary are connected
to the antenna and ground posts of the
set. It will then function perfectly as
an audion receiver.

FILAMENT CONTROL

Control of filament current by means
of a high-grade rheostat is accepted as
one of the most important operations in
the satisfactory reception of radiophone
messages. A word of explanation as to
the function of the tube filament and
radio “A” battery circuit may make this
point clearer.

The tube filament when heated to in-
candescence gives off negatively charged
electrons in all directions. These elec-
trons are attracted to the positively
charged plate when the “B” battery cir-
cuit is connected. But the “A” battery

has the sole task of heating the filament
and for most tubes this requires from 5
to 5.5 volts. No more electrons will be

given off after the saturation point has
been reached.
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Scratch:t Gives Some Expert Advice

To , Editor of RADIO (Magazine
which leads the monthly parade of all
such).

Sir Dear:

For some time now since past my
Cousin Scratchi have been enjoying ex-
tensive beach vacation and as he are
quite closely approaching low water ebb
of finance he decide to chase himself new
opening for his radio talons. He pay
visits to six or five offices and jot down
name on lengthly wait lists and also fill

up very blank papers with grand-,

mother’s maid’ name, how often in jail,
what do he like for breakfast and so on
and fourth. He return himself to there
every brite a. m. for many following
days, but fail to hook anything-— not
even pleasing smile.

One foggish morning (which are not
very rare for this season) I collide on
street with gent who were formally
radiotrician on payroll of the Daily
Yowl -~ The Paper for People who
Think they Think—but are now gone
back again to old job as cobbler’s assist-
ant in Los Angeles.

“There are still opening there,” he in-
form me, “for some dumbell.” I re-
quire to know if my Cousin might in-
sert himself in this opening. “From
what I know,” he crack back, “he are
just the proper goof.”” 1 then make
rapid homeward clatter, Mr. Editor,
and smash the jolly news to Scratchi
who paddle over hastily to paper office
and grab this splendor position with no
farther questions given or asked.

When he return home again next
a. m. he gather up all past numbers of
RADIO and start decomposing original
articles with aid of sharp shears and high
speed blue pencil. He extract sufficient
for several columns but find he have
large vacant spaces in southeast sector
of his page, which editor have threatened
to fill with strong-pulling ad for Flux-
ated Steel—the Tonik for Pale Pink
People, None Better Brewed. So he then
decide to occupy this place with special
Buro of Misinformation and announce
in next issue to the more or less gentle
readers that he will take pleasure to give
answerings and advisings on radio topix
to any and every body who, might be,
need it.

A few evenings after this, Mr. Editor,
I am on homebound way from my daily
slave-waging when I am detracted by
bully voice of 80 year old newsboy who
have shifted tune from broadcasting
crime wave to inform all bypassers of
grand scoop-up by Daily Yowl which,
he say, have secure service at terrible ex-
pense the world’s most tremendous radio
expert, the Honorable Scratchi, who, he

By Dawid P. Gibbons

say, are insulting engineer to the Bestin-
house Co. and Grand Specialist in Wire-
less Disease, ‘and who, he say still, are
now to be found only in columns of
most circular paper in country—the
Yowl, morning eruption, or the Yawp,
which are evening upheave of same. 1
buy tomorrow’s spasm from this poor
old newsie, who I think, Mr. Editor,
have more money than next year Repub-
lican campaign bag, and turn pages
quickly to aveid sticky messup of mur-
derings, wet raidings, movie exposures,
soul sobbings and other education fea-
turings which make this paper what it
are, until I arrive at absorbing page
which my cousin conduct.

I give slight glance at original articles
which have already made first appear-
ance in several Radio Deadjests and then
make deep’ study of stream of teknikle
wisedom which flow so freely from
gifted Neyersharp of this notorious ex-
pert. I snipped’ off some of  it, Mr.

.Editor and desire you should pursue

same with care, as.it are meant for
people who have very little or no knowl-
edge at all, if any.

Here are few of hintful helps which
he expects to nab up many fresh sub-
scribers with:

Quest—(1) Could you tell me something
about static and (2) can I catch him on
my Worstinhouse, Type KO, receiver—N.
O.. Branes, Gen. Del., Alameda.

Answ.—(1) I could and (2) You can.

Quest.—Whilst conducting some heavy ex-
periments in vacuum I discover that if airy
serkit resistance are reduced below triple
ought one two, I don't get any harmonicas
at all. I am very muchly surprised. What
do you sniggest?—Eymah Frique, Fresno,

al.

Answ.—]1 also am very muchly surprised,
Eymah. Try adding several more oughts
and then multiply this by cubic root of pie.
If you still faif to get the harmonicas there
must be semething wrong in your uphook.

"Visit reliable Cheeroquackto, if possible.

Quest—I have just took up radio for
pastime and have read about new system of
Captain Queer for wiring wireless waves.
I desire to try this and shall connect my §
watt fone set to the high power line which
pass along in back of my yard, and broad-
cast latest news to the generally public. Do
you think I will get results?—Ivor E. Dohm,
Portland, Oregon.

Answ.—Yes, Ivor, you will, doubtless. Be-
fore you throw in switch, howsoever, send
in your picture with age and so fourth to
editor of vital statics column and tell your
folks which kind of flowers you mostly
wish.

Quest.—I require aid at once. I am great-
est radio eperator in my state, but cannot
secure position. I spend 8 years in navy, 7
in army, 6 in wireless manufacture and last
§ all by myself. I know everything about
radio and have triple first grade license and
do not know why someone don’t give me a
job. What do you think?—Signed “Won-
derer.”

Answ.—I think you are just plain d - —
never mind what I think. You should have

slight trouble in picking up position to
write catching descriptions of new receiving
sets for any supply house in same state as
you are.

Quest.—Please tell me how I mightbe im-
prove the jazz which I catch on my Ambad,
Type NG, Receptor. There are large hole
in carpet under A battery, which I think are
caused by some of the electrons which were
discharged. I love jazz.—Fay Therwate Nu-
del, Hollywood, Cal.

Answ.—No, Fay; the hole are caused by
your grid leaking. If you plug this up with
teethpick and reverse B battery to make
music come in backwise you will obtain very
aovel defect which you lack.

You can see from those, Mr. Editor,
how my cousin give out personal knowl-
edge at maximum radiation and why he
are spoken about in such loud terms by
all customers. I think he are headed
for something big, Mr. Editor, and hop-
ing you are likewise,

I still remain,
Your respectable reader.

HILOLI NOGO.

ISLAND WITHOUT COUNTRY
HAS CALL “U §”

Off Honduras in the Carribean, lies a little
piece of land called Swan Island, where
Americans have lived for many years al-
though the nationality or ownership of the
island has never been decided. On this “Is-
land without a country” the United Fruit
Company has a commercial radio station and
uses the call “U S” which, however, is not a
United States call, but an outlaw call chosen
by the company in 1909. Although Italy
owns the three letter calls from U P A to
U Z Z, “U §” does not come within the con-
trol of that country any more than does the
island itself.

If the island came into the possession of
the United States, the station would lose its
identifying call, as all United States calls
begin with the letter “N,” “K” or “W.”

STANDARD OIL USES RADIO
COMPASS STATIONS

The fleets of the Standard Oil Tankers
have been ordered to make use of the Naval
Radio Compass stations to secure or verify
their positions off the coasts, which indicates
the great value these radio stations have be-
come to merchant ships. The Standard Oil
Company has directed all its “skippers” to
make “full and frequent use of the Naval
radio stations in determining their correct
positions.” In the event of running aground,
the orders state that an investigation will be
conducted to ascertain whether or not the
vessel was near any of the Navy’s 44 compass
stations, and whether the Master of the un-
fortunate craft used the facilities. These
facts will be considered in determining his
responsibility.
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¢ OMAN is a deceivin’ ani-

mal,” sourly stated Samuel
Jones, as he sat before Cunningham’s
office window moodily watching the
white and the buff-colored ferry-
boats stringing off across San Francisco
Bay to the Oakland mole. “I don’t see
how ya can stand bein’ married all th’
time to one of ‘em.”

“Oho! I thought so!” chuckled
Cunningham, with a knowing smile.
“It’s almost three months since you
blew in from Alaska and went around
into the Atlantic on the ‘Western Glen’;
and I saw in the paper

‘1

A Soft Graft |

A Samuel ]ones Story
By Volney G. Mathiaon

When I informs him of my method of
defraudin’ th’ poor ship-owners for a
livin’, he seems to get a lot interested.

““Ye're one o’ them wireless hee-roes,
whut git famous by gettin’ drownded,
air ye!’ he exclaims. ‘By jingo!—an’
then he stops an’ begins strokin’ his
rangy goatee, like he was doin’ some
tall thinkin’.

“ ‘Say—air ye in any big rush about
gettin’ t' whur ye're goin’ ter,” he
asks, after a while, as if he was turnin’
somethin’ over in his mind.

“‘Well, 1 guess the hills won’t fall

shoved th’ truck off’n th’ track,—an’
it run off backwards all th’ way down
th’ hill an’ went slam-bang against
Leander Blagan’s hen-house, whur it
upset an’ spilled all th’ cans o’ cream.
Zachary up an‘ hammers th’ stuffin’s
out o’ Eusebius; an’ meanwhile a bob-
tailed freight-train come along an’ hit
Eusebius’s hay-wagon, an’ smashed it all
ter smithereens. Fancy Margy wantin’
ter marry a dum fool like that!’

“‘Never can tell about ’em,’ I agrees.
“They’re all nuts.’

“*“They took th’ durned fool t’ court,’
resumes Timothy. ‘He

that you arrived in
New York over six
weeks ago—six weeks
to make a train trip
back to Frisco that
other people manage in
five days! 1 suppose
you played Pullman
cavalier to some fair
dame, and got vamped
again—as usual.”

The veteran brass-
pounder grunted, and
rolled a smoke.

“You know me
pretty well,” he ob-
served, gloomily; “but
it wasn’t no railroad
cavalierin’ racket this
time.”

With a judgment
acquired from long ex-
perience, Cunningham

gits sentenced to pay &
hundred dollars ter
Pete Hankins fer th’
hay-wagon, an’ two
hundred an’ thirty ter
Ebenezer Pitts for th’
cream an’ th’ banged-
up lizzie-truck.

“Eusebius not
havin’ th’ money, he
had to work it out fer
Pete at a dollar a day;
then Ebenezer sent
him ter his rock-quarry
up t Stonefield to
work out his time fer
th’ cream an th’ truck.
Stonefield’s nigh onto
a hundred miles from
Pilcher’s Corners, so
we cal'lated we was
rid o' Eusebius—but
we ain’t, by heck!’

waited ; while Samuel

Jones smoked and

frowned at the pretty movie girl’s face
on the lithographed bill-board down on
the opposite side of the street.

“I T was a long, lanky old hick with a

dusty-lookin’ sky-piece, an’ luggin’
a battered-up old pasteboard suit-case
with th’ name ‘Timothy Tuggle’ an’
‘Pilcher’s Corners’ Kansas’ stenciled on
th’ sides an’ ends, who got me into it,”
at length vouchsafed the shellback
operator, becoming dourly reminiscent.
“He got into the same Pullman with
me in th’ Rock Island station at
Chicago; an’ when th’ train pulls out,
we discover we’re allocated to the
same berth. He starts to raise a hulla-
ballo with th’ Pullman conductor, but
bein’ such a peace-lovin’ human, I
agrees to take an upper. This causes
him to get real friendly, an’ he treats
me to somethin’ he was carryin’ on his
hip. He begins tellin’ me all his private
business, from which I gather that he
owns a corn-an-hogs ranch at Pilcher’s
Corners;—an’ then he wants to know
all of mine.

“Couldn’t ya tell me from a sk-kunkt”

if I don’t get to Frisco just on time,’ I
answers, wonderin’.

“Old Timothy sits an’ thinks some
more.

“‘Yep, by gum—ye're jist th’ feller
to cure Margy,’ he says, at last, half
to himself.

“Margy V! I exclaims.
she ?

“‘Margy’s my datter, he replies.
‘A silly-brained, senseless young-un.
Here a while back she runned off with
a pumpkin-headed dunce round our way
named Eusebius Ames—an’ would’a
married him, only Zoroaster Sims, th’
preacher, wouldn’t do it, ’count she
bein’ only seventeen.

‘After that me ’an th’ missus was
keepin’ a purty sharp eye on her, until
one day we thought we was shet o
that consarned Eusebius. He druv up
Logan Hill with a load o’ hay, an’
comes to a truck full’a cream belongin’
ter Ebenezer Pitts, what was standin’
acrost th' railroad track. Zachary
Bilgiks was under th’ truck fixin’
suthin’; but Eusebius didn’t see him, an’

‘Who's -

“‘How's that—

does the girl keep mo-

pin’ over him?” I asks, wonderin’ what
in blazes he’s drivin’ at.

“‘Wull, she was nigh ter bein’ over
it, fer a while,’ says Timothy. ‘One day
she runned acrost a wireless magazine;
an’ right off she wanted ter git a outfit.
Me an’ th’ missis thought as how it’d be
a fine thing fer to help her forgit about
thet durned Eusebius, so we let her buy a
big transformer an’ a rack o’ copper-
bound kittles, an’ a sparkin’ wheel,—
an’ aujons an’ truck—cost a pile o’
money, too, by gum,—an’ now th’ hull
farm’s full o’ oscillations an’ burn-outs,
an’ somebody is nigh ter gittin’ kilt
every day.

“‘She put one o’ them gol-durned
ground wires onto th’ pump, an’ Jerry
Mooly, who is one o’ th’ hired hands,
didn’t know what it was, an’ took it
loose. Jist as he was draggin’ it off,
aimin’ ter nail it over a busted place in
th’ back fence, Margy started up thet
consarned sparkin’-jinny—and Jerry
ain’t bin right sence. Then she put a tele-

Continued on page 46
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The Keyhole of the

A PHANTOM scrap of music—the
lilt of harmony played by unseen
hands, chattering code bits, whispering
rhythmically, and an operator half risen
from his chair, his face startled, tense
. . . a picture clipped from the
film of the night!

It was a night when static roared in

. . brittle, sharp, insistent. The
tropical disturbances of the autumnal
solstice were upon the season with brutal
emphasis. Ship business was proceeding
slowly, relayed from boat to boat. High
overhead the long waves of the giant
shore stations whipped and snapped in
huge invisible streamers, perceptible only
to the occult intelligence of crystals and
lamps.

Again the music The sta-
tion stood on a coral reef, isolated from
the rest of the world. It's range was
not great—perhaps a thousand miles.
There was no music near it—not within
the meaning of radio distance. And yet
for an instant, like a globule of light,
the tones hung poised amid the black-
ness of the night to fade away again as
they had come-—ghostly, faint, intang-
ible.

The operator reached for his tuner.
It was useless. The music was gone—
a memory—an elusive, pulsing breath of
distant cymbals and horns, of harps and
cellos. Tune as he would he could not
bring it back, nor did it ever come back.
Yet for that instant—like a curtain torn
asunder to reveal the past mysteries of
distant years, it had been there with him,
in the tiny, hot, stuffy tropical operating
room on an isolated coral reef—phantom
music!

There was not a broadcasting station
in the world, at that time, for this was
many years ago when the crystal detector
was still in use as a commercial instru-
ment. Yet the music had been picked
up, had been heard—music played in
some auditorium, some public square,
some concert hall. No wireless trans-
mission had been used and without it,
the music had carried over mountains
and oceans to a lonely coral reef in a
far off ocean.

There is no answer—not yet, even in
the world of super-developed science and
mechanistics. Radio men, consigned to
far off spots, left alone with only their
instruments for company, report many
phenomena of this kind-—mysterious
music and messages and even spoken
words, heard in radio receivers under
queer conditions, absolutely unexplicable
upon scientific foundations. With an
ear to the keyhole of the night, they
hear odd things.

Is there then another wave, another
oscillating force—a super-carrier, greater

By Earl Ennis

than the radio wave, with which the
world as yet knows nothing? Does the
static, great mystery of the wireless, that
picks and scratches at the doors of every
wireless station in the country like a
lonely, hungry wolf, carry the answer in
its bosom?

Natives, beating on gut drums, have
found something that radio men cannot
fathom. The American Indian, stand-
ing with bowed head and folded arms,
and closed eyes “talking” in his “spirit
code” with another Indian in a distant
lumber camp across the width of a lake,
also has something that no radio man
can explain. His system is just as sure
and accurate &s the radio, and yet those
that can do this thing, lack the educa-
tion to explain it. What is the answer?

Engineers and savants who have made
a life study of radio, of the atom, of the
electron, who see in the solid table, a
conglomeration of vibrating parts, who
hear in the twang of a guitar string a
rhythm that can shatter a mountain, and
who find in a kilogram of dust, potential,
bottled energy greater than the output
of Niagara, hold that every spoken
word, and the more powerful of human
thoughts register everywhere on the sur-
face of the globe. )

Hugh Robinson of New Jersey, talk-
ing to a friend only a 100 miles distant,
with a set barely able to work that dis-
tance, was picked up in Scotland 1900
miles away. The cruiser California, ten
years ago, lying at Point Loma and talk-
ing to a warship less than 500 feet away
with a tiny buzzer and two dry cells,
was.copied at Mare Island station with
perfect distinctness, while a whole coast
marvelled at the feat, and radio men
shook their heads and even then started
searching for a new radio wave, greater
than the one known to science.

On "the threshold of super-electro-
dynamics, the freaks of the wire-
less, have developed a slow-growing con-
viction that up among the star-frequen-
cies, is a new force—perhaps Corelli’s
“sound wave” that was hurled from the
“City of Brass”—that spoke to the
human ear without apparatus. Here and
there are persons, already attuned to this
new super-vibration—who hear radio
signals and music without radio sets.
Are these forerunners of a new race of
the future?

‘What else can explain the bits of code,
the scraps of phantom music that drift
from pole to pole, that beat upon alien
wires, high strung above the earth, that
come tapping with ghostly fingers on the
human consciousness, that whisper faint
nothings through the key-hole of the
radio, to startled ears? There is no
wavelength on which they can be found,
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no apparatus that can bring them in or
keep them when they seek to go. They
are orphans of the night—the wandering
Jews of the wireless—doomed to go on
and on—~flotsam on the surface of an
ocean unknown to mankind.

The radio operator is no agnostic. He
does not flout the beliefs of any man.
Left alone beside his peep-hole, his finger
on the control of a force he cannot hope
to understand, his ears attuned to whis-
perings as faint as the urge of conscience,
he shakes his head, and marvels. At the
key-hole of the night he learns that there
is much beyond—much to be learned—
much to be solved. He alone, of all
mankind, heterodynes with infinite Time
and the Fourth Dimension!

This then—the great Romance of the
Radio!

RADIO CONCERTS FOR BUS
PASSENGERS

Bus lines in California will soon be
serving you music with your rides.

Should tests which the California Tran-
sit Company, of Oakland, Cal., started
recently prove successful, many of the
eighty-five White busses operated by this
line will be equipped with radio phones
to pick up daily radio concerts in the bay
region.
~ W. E. Travis, president of the Califor-
nia Transit Company, sent the first radio
equipped bus out on its regular run to
Sacramento and in spite of the obstacles
which confronted the test enough infor-
mation was obtained to warrant further
experiments and to assure Mr. Travis that
radio concerts would soon be a reality for
his patrons.

With only a two step radio shortwave

} receiving outfit and
handicapped by the
necessity of operating
with a low antenna,
the bus was
able to pick
up San Fran-
cisco and Oak-
land concerts
as far as Mar-
tinez.

At Sacramento a test was made by spe-

cial arrangement with the Holbrecht
broad-casting station. It was found that
by a sacrifice of speed the concert was as
audible when the bus was in motion as
when it was standing at the curb.
According to officials of the bus com-
pany and radio men interested in the tests
from a scientific angle, some refinements
will be made, and experiments continued
until desired results at varying speeds are
obtained. .
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A Radio Primer

Tuning CoiLs IN RECEIVING SETS

HERE are several forms or ar-

rangements of coils used in receiv-
ing circuits for tuning such circuits to
the wave-length of the sending station.
When two circuits are in tune the
natural period of electrical vibration of
the two are the same. The two circuits
are tuned to resonance. The product
of the inductance and capacity of the one
circuit is equal to that of the second cir-
cuit. The tuning coil supplies induct-
ance to the circuit, the amount depend-
ing on the number of turns of wire
rather than on the length of wire in the
coil.

The simplest form of tuning coil con-
sists of a single layer of wire wound
around a cylinder and a rod and sliding
contact so arranged that any number ‘of
turns desired may be used. This is called
a single slide tuning coil. It may be
connected between the aerial and ground
to tune the aerial-ground circuit to that
of the sending station.

If two sliding contacts are used it is
a double slide tuning coil. This sec-
ond sliding contact permits the detector
circuit to be turned more accurately to
the aerial-ground circuit. The detector
circuit is called the closed circuit and the
aerial-ground circuit is called the open
circuit. It will be seen that one winding
or coil serves for both circuits.

If two separate coils are used, one for
each circuit, so mounted that the dis-
tance between the two can be varied,
tuning can be accomplished more ac-
curately and there will be less interfer-
ence; in other words the system will
have greater selectivity. The loose-
coupler consists of two windings, a pri-
mary and a secondary, one of which will
slide within the other. There is no elec-
trical connection between the two and
energy is set up in the secondary winding
(closed circuit) by induction from the
primary winding (open circuit). The
two windings are said to be coupled
electro-magnetically. The coupling is
close when the windings are near to-
gether and loose when the windings are
drawn apart. The number of turns or
inductance in each circuit can be varied
either by a sliding contact or by taps
brought out to switch points.

‘The coupling between two coils can be
varied by rotating one coil within the
other. The vario-coupler is of this form
of construction. It can be mounted
easily on the back of a panel and a knob
and dial in front will permit easy and
accurate adjustment of the degree of
coupling.

The vario-meter is constructed simi-
lar to the vario-coupler except that the
two windings are connected together.

By H. A. Eveleth

‘When one winding is rotated the mutual
inductance between the two windings is
changed and the effective inductance of
the unit as a whole is changed. It has
no sliding contacts nor switch points
wherein there are opportunities for small
energy losses due to poor contacts and it
is therefore a very efficient tuning unit
to employ in a receiving circuit.

When it is desired to tune the open
circuit to a wave-length above that which
can be secured with one tuning coil a
second coil may be connected in series
with the first. The second coil, which
serves to add the required amount of
inductance, is then called a loading coil.

There are also tuning coils known as
bank-wound, honeycomb and duo-lateral
wound. These coils are usually of fixed
inductance and their wave-length can be
varied by using variable condensers con-
nected to them in shunt.

These coils have 2 number of advan-
tages over the loose-coupler..They are
much more compact and there are no
losses due to poor contacts. So-called
“dead-end” losses are eliminated, these
being such as occur in portions of in-
ductances not switched in circuit where
sliding contacts or switch points are
used. Due to the form of winding the
high-frequency currents can pass through
the windings with less resistance, and
therefore more energy reaches the de-
tector. Coils of different inductance
values can quickly be inserted in the coil
mountings and the effective wave range
of the receiving set can be made to reach
any practical values.

REGENERATION
REGENERATIVE circuit is one

so connected that the plate or
output circuit of the detector tube is
coupled, that is connected electrically, to
the grid or input circuit of the same tube.
In the non-regenerative circuit the plate
is connected to the filament through the
phones and “B” battery, while the grid
is connected to the filament through the
grid condenser and the secondary wind-
ing of the loose-coupler, vario-coupler or
other tuning device. These two connec-
tions are called the plate and grid cir-
cuits respectively. In the regenerative
circuit an additional coil or coils are so
connected that energy from the plate
circuit is “fed back” to the grid circuit.
One way to accomplish this is to use a
“tickler” coil connected in the plate
circuit and so placed that there is induc-
tion between it and the secondary wind-
ing of the tuner in the grid circuit.
Regeneration may also be brought about
by tuning both grid and plate circuits
with variometers connected in these two
circuits.

When the grid voltage is varied by
incoming signals a change in current
flow in the plate circuit takes place, but
the energy flow in the plate circuit is
much greater than in the grid circuit,
due to the available energy in the “B”
battery, which is released by the valve
action of the tube as explained previ-
ously. In the non-regenerative circuit
the tube therefore both detects signals
and amplifies them. In the regenerative
circuit some of the energy of the ampli-
fied signal is returned to the grid circuit
so that it too acts on the grid, together
with incoming energy from the aerial
with the result that the voltage varia-
tions on the grid are greater than ever
and hence the plate current variations
are greatly intensified. The tube there-
fore not only detects but amplifies
signals to an extent which greatly ex-
ceeds the amplification which could be
had without regeneration.

The Armstrong regenerative circuit
is probably the most efficient and manu-
facturers of apparatus who use it must
pay a royalty.

Dampep aAND UnpamMpep Wave Re-
CEPTION

A SERIES of pebbles dropped into
¢ & . water at intervals create a series
of water waves which spread out over
the surface. Each group of waves rep-
resents the disturbance caused by one
pebble. The largest wave of the group
is at the front and the following waves
of the group gradually die down in
height or amplitude, and finally no
further disturbance is visible until the
next group of waves approaches. Each
group is called a wave train. These wave
trains are damped because they are
generated by a source of energy which
is not sustained.

In radio telegraphy damped waves are
generated by the discharges of a con-
denser connected inductively to the aerial -
and ground of the sending station. The
energy stored in the condenser by the
high tension transformer discharges
across the spark gap first in one direction
and then in the opposite, each discharge
decreasing in intensity until the con-
denser may be said to be discharged.
This action sets up a corresponding train
of oscillations or flow of alternating cur-
rent in the aerial-ground circuit and a
damped wave train is radiated.

At the receiving station the wave
trains are rectified by the crystal or
vacuum tube detector and made audible.
The frequency of the condenser dis-
charge is above the limits of audibility,
in other words they are at radio fre-
quency, but the detector rectifies the al-

Continued on page 62
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High Versus Low Antenna

T is with some reluctance that the
subject of antenna constants is
tackled by the writer, who makes no
claim to engineering expertness. Owing
however, to the conviction that much
has been left unsaid on one side of this
issue, and that certain fallacies have
been foisted on the minds of many
amateurs, a non-technical attack on
the problem follows, which it is hoped
will bring forth arguments pro and
con, to the end that we may finally
know the truth of the matter.

First, let us note that the average
amateur (owing to the physical limi-
tations of his terrain) would prefer
a low antenna with its limited expense,
ease of erection and immunity from
accidents, and that whenever he has
erected a high antenna it has been for
the purpose of obtaining a greater so-
called “radiation’ resistance’” with the
reputed greater range. If he had found
results could have been obtained
equally as well on the low antenna, the
high one probably would not have been
erected.

The largest station in the world,
where expense of installation meant
little, has just finished a relatively low
long antenna. The Eiffel Tower is
one of the world’s highest antennae,
and it is known that great diffi-
culties have been encountered at cer-
tain wave lengths on account of
this height. Ships practically all have
low antennae. Bucher gives a table on
g‘a e 121 of his “Practical Wireless

elegraphy” in which the masts range
from 55 ft. to 150 ft. and yet all these
use the 600 meter wave and put more
energy on it than on the 3oo. The
longest natural period noted is 426
meters with a height of 150 ft., the
flat top being 250 ft.

Again and again in amateur litera-
ture we read that “the higher the
antenna the better.”” Bucher (P%%e
127 Wireless Telegraphy) says, “We
want the radiation resistance of an
aerial to be as high as possible, etc.”
A search of successful amateur station
records has proven that antennae of an
average height of 5o ft. have done more
uniform long distance work that the
few 100 ft. cases reported. Further,
the 100 ft. masts are most frequently
utilized for wave lengths over 200
meters, especially 375 meters, and it is
on these latter wave lengths that their
records are frequently noted. My
hearers are invited to tabulate the
station constants as reported in the
four leading amateur magazines of this
country for the past few years and the
information gleaned will be startling.
Prominent stations are the following:

By Dr. A. E. Banke—6ZB

Name Height Distance
2PL 75 ft. 1000 miles
2QR 50

2XX 5s 1000
2RK 75 3600
$XK 50 ?

5G] 65 1500
3GE Canada 40 1000

sZX 62 1600

6]D T 60 1800
SZA 5s N. Y.
SZp T 40 1000

LYAS T 60 1300
1AK 50 1100

Let us now proceed to deduce what
our needs really are in the matter of
antennae for spark stations. Every-
one knows that a relatively low antenna
with counterpoise is the thing for C.
W. but we are willing to admit as
before stated that the dictum “as high
as you can and just short of brushing”
still holds sway in spark literature.
First let us go to the bottom of things
and start with the premises that we
want maximum current in the antenna.
This current squared multiplied by the
resistance of our antenna will then
indicate the watts we are radiating.
Now there are two ways of getting this
current on the wire. One is to force
it against its will and the other is to
inviteitin and make its entry easy. It
is a well known fact that the higher the
antenna the greater its total resistance.
It is remarkable that some of the most
successful radiators among the huge
antennae of the world are using a total
resistance which is in fractions of an
ohm when from the learned discourses
in the amateur columns engineers might

erhaps to their advantage (?) have
Feamed that they should have tried
to get the whole 36 ohms radiation
resistance possible back of their watts.

Given the choice between a high and
low antenna of the same physical
dimensions otherwise it goes without
saying that with the same source of
power more current will be put into
the low than the high antenna. Please
note the kick in the following quotation
from Bucher: “The student will note
that if the average value of current in
the antenna circuit remains constant,
the amount of energy radiated from a
given aerial system depends directly
upon the effective height and inversely
upon the length of the radiated wave.”
It is believed that this statement is
true but it is also believed that with
the same transmitter as the source of
energy the average value of current
will %e less in the %igh than in the low
antenna.

Everyone acknowledges that a high
antenna has a high natural decrement.
Loading this antenna will reduce it but
it can oan be loaded so much for a
given height or its natural period will

be too great. Some of the barndoor
variety of wave tops have been known
to emanate from antennae whose decre-
ment cannot be further doctored with-
out lowering the mast, which indignity
the station owners would not brook.
In passing, the facetious remarks of a-
fellow amateur are recalled relative to
this subject when we were discussing
advisability of the low antenna. He
said, “why not make it one foot high
and really get some current into it?”
Of course there is a limit to everything
and one might roughly state that when
the total resistance of the antenna
system and ground has been reduced
to 3 or 4 ohms it will do. A properly
constructed antenna of §o ft. height
with a flat top either L or T, where
every allowance is made in favor of
reducing ohmic resistance in series with
a ground system which is something
else than a multiplicity of high resis-
tance leaks from the metallic conduc-
tor, should prove superior to a high
antenna where in addition to the ohmic
and dialectric losses we have several
ohms thrown in of so-called “radiation
resistance.”” 1 say should prove—it
would be more proper to state that
experience has shown such form of
antenna and ground to be superior.

In conclusion it is the writer’s con-
tention subject to correction by “those
who know and have the proof”’ that if
amateurs desirous of getting the most
range out of their transmitters would
eliminate ohms from their closed and
open circuits, no matter where those
ohms appeared, and limit themselves
to an antenna system whose average
height would be approximately SOS?t.
that they would excel stations ignoring
the ohms and substituting “high-
voltage-amp drivers” to force energy
way up a mast through a series of
resistances of no utility, at the base of
which an intricate system of buried
substances are disposed, none of which
constitute a perfect ground and in lieu
of said ground form multiple high
resistance leaks. In proof thereof we
offer in evidence the ship’s antennae
and the ocean ground, and the innumer-
able instances of the successful long
distance work done by amateur stations
using a combination of moderate height
and real ground or counterpoise.

There is no use advancing the C. W,
argument because everyone to whom
this has been mentioned always sa s,
“Why that is different, that is C. V\”,.’
Just the same,C.W.holdsforth theideal
as to decrement and unless strenuous
efforts are made in the near future tocut
the decrement at innumerable spark
stations it is believed that the spark
will be taken away from the amateur.
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The Vacuum Tube As An )

Oscillator
By B. F. McNamee

THE steam engine offers a good
analogy to the vacuum tube when
the latter is used as an oscillator.
Steam from the boiler enters the cylin-
der and moves the piston to the end
of its stroke. The movement of the
piston operates the valve which in turn
controls the flow of steam and starts
the piston moving in the opposite
direction.

The reciprocating motion of the
piston corresponds to the alternating
current obtained from the vacuum
tube. The steam coming from the
boiler corresponds to the flow of cur-
rent from the ‘“‘B” battery, and the
valve on the engine performs a function
analogous to that performed by the
grid of the tube.

To see more clearly the action of an
oscillating tube the action of the
circuit shown in the accompanying
diagram will be followed out.

=

)
N —

The potential of the grid, or in other
words, its charge, is at present zero,
because it is connected through coil
G to the negative end of the filament,
which is considered the point of zero
potential is vacuum tube work.

Coils P and G are closely coupled, so
that they act like the primary and
secondary of a transformer, but as long
as there is either no current or a steady
current in coil P, there can be no
induced potential in coil G. Only
arising or falling current in the plate
circuit can induce a potential on coil
G and thereby affect the grid.

When the switch § is closed, current
starts to flow in coil P. This rising
current induces a voltage in coil G,
making the grid either positive or
negative, depending on which way the
coils are wound with respect to each
other. If the induced potential on the

rid is negative, one of the coils should

ave its connections reversed; this will
make the charge induced on the grid
positive for a rising plate current.

But the result of a positive charge on
the griq is a further increase of plate

current, and this in turn induces a
further positive charge on the grid. So
the increasing of the plate current con-
tinues until 1t reaches its maximum—
that is, when all the electrons given off
by the filament are reaching the plate
as fast as they are emitted. This is
known as the “‘saturation current,” and
a further positive charge on the grid
cannot cause any further increase in
plate current when this point isreached.

For a brief instant the plate current
remains at this steady maximum value.

But since a steady current in coil P

causes no induced voltage on the grid,
the latter will immediately loose its
positive charge and drop back to zero
potential. is causes a drop in plate
current. :

Now a falling current in coil P must
act on coil G in the opposite manner to
a rising current; it will induce a nega-
tive charge on the grid. This will
cause a still further decrease, and the
action continues until the plate current
is practically nothing. This results in
no further action on the grid, which
now looses its negative charge, becom-
ing zero again, and allowing the plate
current to rise to its normal value.

This rise in plate current starts a
repetition of the same actions as
described above, and they will con-
tinue indefinitely. The grid potential
will swing back and forth between a
positive and a negative value, and the
plate current will rise and fall in
strength. A coil coupled to coil P
and connected to a tuned circuit
would have an alternating current
induced in it.

The frequency of the oscillations
depends on the inductance and capa-
city of the circuits containing P and
G. If P and G represent the primary
and secondary of an audio-frequency
amplifying transformer with iron core,
the inductance has a very high value
and the oscillations will -take place
about 200 to 2000 times per second,
depending on the exact dimensions of
the transformer. If a pair of tele-
phones were connected in the plate
circuit in series with coil P, a con-
tinuous howl would be heard.

In the case of the oscillator tube of a
radiophone, these coils consist of a few
turns each with air core, and the
oscillations occur sometimes more than
a million times in one second.

Other types of oscillating circuit are
frequently used, but they depend on
the same principle—a change in current
in the plate circuit causes a change in
grid potential, and this, in turn acts
on the plate current.
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RADIO STATION OF THE
Y. M. C. A, DAYTON, OHIO

With the use of the 25 watt C. W. and
radio telephone transmitter shown in the
accompanying half-tone, the Y. M. C, A,
Radio School at Dayton, Ohio, has suc-
ceeded in communicating with numerous
stations in the bordering states. Stations
at Troy, Ohio, report that the voice can
be heard for two blocks when received

on an ordinary two step Magnavox ampli-
fier and loud speaker.

It will be noted from the illustration
that no switch points or dials are used
for controls. An ordinary D. P. D. T,
switch allows for wave length changes
from 200 to 375 meters.

In addition to the C. W. transmitter
there is the 500 cycle spark equipment.
Communication is carried on with sta-
tions in Arizona and Texas by means of
this transmitter.

The instructor of the school is Mr,
Paul R. Fenner, formerly editor of “Pacific
Radio News.”

PITTSBURGH TO HAVE
RADIO DAY

“Radio Day” will be a yearly event in
Pittsburgh, Pa., under the auspices of the
Radio Engineering Society. Westview
Park will be the center of radio activity
on August 24th.

There will be numerous radio contests,
exhibitions and demonstrations. A num-
ber of the radio dealers in Pittsburgh will
close their stores for the day.

RADIO RENDEZVOUS

The Radio Rendezvous is in process of
organization. It will occupy an entire
floor in the Grand Central Palace in the
very heart of New York. The first radio
theater and the first radio dance hall ever
established will be the outstanding fea-
tures of the Rendezvous. The theater will
seat over a thousand people and the dance
hall will accommodate over a thousand

couples.
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Helps for the Radio Builder

T HE following laboratory and shop
notes will be of help to those who
build their own or modify any of the
standard sets. Theory and practice do
not always agree in radio experimenta-
tion, and this is often responsible for the
strange workings of a set after assemb-
ling, or for the failures experienced
when certain results are strived for.
The notes are disconnected and no at-
tempt is made to make them constitute
a logical system.

All hookups work better when as-
sembled on an experimental table with
even very loose association of parts, than
when closed within a cabinet. Remember
this when deciding to imprison a good
working set.

An experimental table with handy
aerial, ground and battery taps, plenty
of room to arrange instruments far
apart, is one of the best assets an experi-
menter can have,

Some of the finest working sets are
located on such tables with the most
unsystematic . wiring you can imagine,
but so perfectly are the parts balanced in
their relation to each other that the
owner would not permit a single wire
or part to be moved a fraction of an
inch.

Remember that amplifying transform-
ers should be far apart or at right angles
to each other.

In such tuning coils as employ a prim-
ary and secondary only, as a loose-
coupler, vario-coupler, etc., bear in mind
that the section of the secondary which is
receiving the efficient induction from the
primary, is that section which is outside
the primary windings containing the
aerial-ground stress. In other words a
primary and secondary winding on the
same coil, along side of each other, one-
eighth of an inch apart, is the most ef-
ficient relation; not with secondary
inside of the primary.

It is not true that in winding a rotor.

of a variometer the winding of the wire
must be in the same direction as on the
stator. Very efficient results are obtained
sometimes (and only sometimes) by
having the rotor wound in an opposite
direction from the stator. In fact an ex-
cellent way is wind the first half of the
rotor the same as the stator and the last
half in the opposite direction.

After you have assembled your parts
in a cabinet, try a temporary wiring
hook-up before you solder connections.
You may find many changes are neces-
sary.

Place your grid leak where it will be
easy to rub out any pencil marks and
alter the leak. Experiment as much with
the functioning of your grid leak as yvou

By H. Spencer Lews

{(Amore Laboratories. San Francisco, Calif.)

do with your condensers and tubes and
you will learn its importance.

No two detector tubes are alike in any
sense and no two require the same grid
leak values. When you change tubes, be-
come acquainted with your set all over
again. You have changed the most im-
portant link in the chain.

Every detector tube (even of the
same make) requires slightly different
plate voltage from the B battery, espe-
cially at critical points. You cannot
change detector tubes on the same plate
voltage as you do with amplifying tubes.

When all functionings of your parts
in a set are balanced, your amplifying
tubes should cause oscillations when the
rheostat is moved, as with the detector
tube.

Keep in mind when tuning, especially
for distant signals or weak broadcasting,
that the final adjustments and best tun-
ing is done with your detector tube. The
slightest movement of the detector rheo-
stat will bring in or shut out a weak
signal.
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For the above reasons, the rheostat on
the detector tube is a most important
matter. Such rheostats as alter resist-
ance gradually and not in steps, are the
only rheostats to use.

Regarding detector rheostats keep this
in mind also, If the rheostat is a resist-
ance wire made into a coil about one-
quarter of an inch in diameter, then every
time you move the slider from one of
the turns to another, you are adding or
subtracting about three-quarters of an
inch of resistance wire. How can fine
tuning be done in such steps? Some
rheostats have huge coils of wire, each
turn representing over one and one-half
inches of wire. They may be good for
amplifying tubes but are not good for
detectors.

A small bridging condenser, like a
small fixed phone condenser, should be
added by connecting one side to the lead
that goes to the primary of the first am-
plifying transformer from the tickler,
and connecting the other side to the lead

Continned on page o0
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“KF

s DON’T know just what to put in here,”
remarked the editor, wrinkling his lit-
erate brow as he sat tapping thought-

fully with his pencil on a big white space in

the “dummy,” a hundred-page blank book
pasted full of printed samples of articles and
cuts and ads, for August RADIO. “I've got

several really good things I might use, but I

wish I could find something different—some-

thing with a regular snap to it, if you know
what I mean.”

“Stop right there,” 1 cut in, “and I'll tell
vou what I'll do. I'll go and get you some-
thing I was planning to save for September—
a feature on that big radio station out on the
ocean beach, just south of Golden Gate Park.”

The editor showed noticeable signs of in-
terest.

“That station is a sort of mystery,” he ob-
served. “No one seems to know much about
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99 Tl'xe World s Finest Coastal Radio Station F‘:j
By Volney G."Mathison g

Photography under supervision of the author by special permissio:

several years. You know, of course, that the
Federal Telegraph Company bought Poulsen’s
patents and developed his invention from its
crude state of those days to its present per-
fection; and it was the old Danish model in
this Beach station here in San Francisco that
showed our Navy chiefs what the arc could
do and led to our national system of high-
power CW stations which ‘have brought
Manila and Panama within hailing distance
of Washington.

. “Later on, when the company began build-
ing the Navy’s 500-KW arc sets at their Palo
Alto factory, they used this station as a unit
in their duplcx overland radio system, which
they operated in competition with the land-
wire companies.”

“Didn’t the Navy operate that Beach sta-
tion for a’ while, also?” queried the editor.
“I've heard they did.”

“Yes—the Navy had it during the war;
arsd aiter the wae was aver it vwas qead by
g~ the Pacine Ceast tenmincd
tront are radio
Conitettagm

The Levernnet
b b troeseenticeral ch
stasions awhich are operaned in
voith th aar madl service.

Bue at Tast the gonvorainent vueced the stae
i b do the Federar Telrgraph g
aad e the company <ot o wiak patting in

Receiving-room. From left to right, arc-control panel, 1,700-3,000 meter CW receiver,
and 600-meter :park receiver. The operator hears simultancously 600-meter spark signals in
one telephone receiver and 2,400-meter CH in the other.

stand publicity guff,” I explained. ‘“The Fed-
eral Telegraph Company built the station in
1910, and installed the first arc transmitter

that ever oscillated in

America. The nld
twvelve - Rtbovatt are
realel  that Valdemar
PPosieen hin |.‘,"!-( wverld
troun Danmark swas et
Hp l thiv szatioy \')Id
experiznented Wit ter

A corner of transmitting room, showing
arc converter and auxiliaries.

brand-new up-to-the-minute apparatus and
refitted the station for working exclusively
with ships at sea. It is now a commercial
coastal station, open for general public bus-
iness; and it's setting some world's records
for long-distance work.”

The editor seemed to have fully come to
life now.

“There ought to be something good out
there, if you can get it,” he declared with en-
thusiasm. “Make some pictures 'n everything
—and for the love of macaroni, work fast!
The printing gang will raise particular Cain
over delaying the work; so step on the
ga’__n

But I was already through the door, down
Market Street, and into the Hobart Building,
the headquarters of the Federal Telcgraph
Company. In his office on the eighth floor, 1
corralled the company’s operating engineer,
Mr. A. Y. Tuel, who has been in the radio
game since 1899 and has seen the arc grow
from the little Poulsen model to the thousand-
kilowatt brute at Annapolis.

After a brief buzzing in his ear about per-
mits and so forth, I dashed out again and
down to Bill's studio. Bill, who is shaped
like a camera tripod himself, has photo-
graphed everything from prize-winning billy-
goats to fascinating young ladies in under-
\hv.ear for catalog cuts; so nothing can faize
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This San Francisco station, equipped
with 10-KW spark and 20-KW arc trans-
mitlers and tawo mysterious receiving sets,
is smashing all records for long-distance
ework with ships at sea.

westward, way out beyond that ship. Before
you can get half-way up on the windmill that
fog will be here; and then we'll get no pic-
ture at all. We'd better set up the camera
down here on the beach and shoot against the
sand hills back there. We'll come out and
get a picture of the Pacific Ocean and a
seagull some other day—no time now.”

“You ain’t artistic a'tall,” grumbled Bill.
“There won’t be a thing in th' picture but
that darned wireless station!”

The picture taken, we picked up our photo-
graphic gear and approached the station.

“We'd better get those two loops mounted
in that frame out there alongside the build-
ing,” 1 suggested, as we came up the walk,
“They look interesting.”

“Not half so interestin’ as that ocean view

[ —i—

I
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A 5000 mile aerial! These loops are
used for receiving. By means of gears and
shafting the loops can be rotated by the
operator at his desk (Kolster loop circuit).

would be from the windmill,” said Bill, dis-
gruntled.

As Bill was setting up the camera, I saw
a man in his shirt-sleeves run out of the sta-
tion; and as a precautionary measure, I
climbed upon the loop frame.

“Hey-—whadda-ya doing out here?” he de-
manded. “Come down from there.”

“Still—lens open!” barked Bill; and then
I climbed down.

“I’ve got an O. K. for photographmg from

Continued on page 8



32

Rapio for AucusT, 1922

News of the Broadcasting Stations

WGY SCHEDULE

WGY, the radio broadcasting station
of the General Electric Company, will
continue on its present schedule of three
concerts a week, Tuesday, Thursday and
Friday nights, through the entire summer.
Vacationists in the Adirondacks, the Cat-
skills, in the New England states, the
Thousand Islands, Eastern Canada and
in the middle west will be able, if
equipped with receiving sets, to enjoy ex-
cellent musical programs,

In addition to the musical programs,
three times a week, stock market quota-
tions will be broadcast at 12:30 p. m,,
Eastern Standard time, daily, except Sat-
urday and Sunday, and stock market and
produce market quotations and baseball
results will be announced nightly, except
Saturday and Sunday, at 6 p. m., Eastern
Standard time. .

WGY broadcasts on a wavelength of
360 meters.

KDKA, EAST PITTSBURGH,
PA., HEARD SOUTH OF
THE EQUATOR

KDKA, the radiophone broadcasting
station of the Westinghouse Electric &
Manufacturing Company, East Pittsburgh,
Pa., has established a new record. It has
been heard south of the Equator, having
been picked up by a ship operator while
in the port of Iquique, Chile.

The news that KDKA had been heard
90 far south—Iquique is approximately
4,200 miles from East Pittsburgh, Pa.—
was conveyed in a letter written the radio
division .of the Westinghouse Company
by Mr. Frank F. Reb, chief operator of
the §. §. Santa Luisa, who caught the
signals,

It is quite possible that other call letters,
which Mr. Reb states in his letter sounded
like WFD, were WJZ, the call of the
Westinghouse Radio Corporation station
at Newark, N. J. In any event Mr. Reb
heard two Westinghouse stations, KDKA
and WJZ, the same night, both of which
are located over 4,000 miles from Chile.

CLOSE ROCK RIDGE STATION

The Atlantic-Pacific Radio Supplies Com-
pany has closed the Rock Ridge broadcasting
station at QOakland, California, and until
plans have been completed for the opening of
a station elsewhere the present Rock Ridge
schedule will be maintained by various bay
district stations. Programs will continue to be
furnished by the Atlantic-Pacific Radio Sup-
plies Co.

PROMOTING TRADE BY
RADIO

Foreign trade news and dispatches by ra-
diophone will be another means of informing
the American business man of developments
in foreign fields of industry and commerce if
the innovation to be made by the United
States Department of Commerce on July 11
and 12 is to be established as a permanent
practice.

On those dates two large gatherings of
business men will be held at Boston and
Baltimore; the exposition of New England
Shoe and Leather Association will take place
at the former city, while an import and ex-
port exposition will be held in the latter. Ar-
rangements have been made with the Navy
Department to utilize the facilities of the
Arlington radio station to send these meetings

the latest cabled news of foreign markets and
trade opportunities received from abroad by
the Department of Commerce.

For the guidance of all receiving stations,
the time of broadcasting will be 8 p. m.
(Eastern standard time) on two days, July
11 and 12, the station Arlington (NAA), and
the wavelength 2650 meters.

NEW BROADCASTING
STATIONS LICENSED

W E A K—Julius B. Abercrombie, St. Joseph,
Missouri.

D K Z R—Bellingham Publishing Co., Bell-
ingham, Wash.

W E A I—Cornell University, Ithaca, N. Y.
K D Z I—Electric Supply Co., Wenatchee,
‘Wash.

K D Z J—Excelsior Radio Co., Eugene, Ore.

K D Z M—E. A. Hollingworth, Centralia,
Wash.

K D Z Q—William D. Pyle, Denver, Colo.

K D Z K—Nevada Machinery & Electric Co.,
Reno, Nevada.

K D Z P-—Newbery Electric Corp., Los An-
geles, Calif.

W E A
wood, R. I.

W E A M-—Borough of North Plainfleld,
New Jersey.

K D_Z L—Rocky Mountain Radio Corp.,
Ogden, Utah.

K D Y X—S8tar Bulletin Publishing Co.,
Honolulu, T. H,

W E A H—Wichita Board of Trade & Land-
ers Radio Co., Wichita, Kansas. (Also weather
and markets).

G-—Nichols-Hineline-Bassett, Edge-

Between May 20 and 27, the following
limited commercial stations were licensed by
the Radio Section of the Department of Com-
merce:

K D Z A—Arizons
Arizona.

W D A O-—Automotive Electric Co., Dallas,
Texas.

W D A L—Filorida Times Union, Jackson-
ville, Florida.

W D A N—Glenwood Radio Corp. Shreve-
port, La.

W D A Q—Hartman-Riker Elec. and Mach,
Co., Brownsville, Pa.

W D A R—Lit Bros., Philadelphis, Pa.

W D A P—Midwest Radio Central, Inc., Chi-
cago, Illinois.

K D Z B—Frank E. Siefert, Bakersfield, Calif.
W D A M-—Western Electric Co., New York,

Daily Star, Tucson,

.

W D A T—Delta Electric Complhy. Wor-
cester, Mass.

W D A W-—Georgis Railway & Power Co.,
Atlants, Ga.

W D A K—Hartford Courant, Hartford, Conn.

W D A U—S8locum & Kilburn, New Bedford,
Mass.

W D A S8—Samuel A. Waite, Worcester, Mass,

‘W D A X—First National Bank, Centerville,
Iowa,

W D A Y—Kenneth M. Hance, Fargo, N. D.

K D Z'D-—W. R. Mitchell, Los Angeles, Calif.

W D A V-—Muskogee Daily Phoenix, Mus-
kogee, Okla.

K D Z E—The Rhodes Co., Seattle, Wash.

K D Z F—Automobile Club of Southern Cali-
fornia, Los Angeles, Calif.

W E A C—Baines Electric Service Co., Terre
Haute, Ind.
c }ng Z G—Cyrus Peirce & Co., San Francisco,

alif.

W E A A—Fallain & Lathrop, Flint, Mich,

K D Z H—Fresno Evening Herald, Fresno,
Calif.

W E A D—Northwest Kansas Radio Supply
Co.. Atwood, Kansas.

W E A B—Standard Radio Equipment Co.,
Fort Dodge, Iowa.

SUPPLEMEBNTAL LIST OF OOMMBROUIAL
BROADCASTING STATIONS LIOEBNSED
DURING WHBK ENDING JUNB 2¢.

W F A Y-—Daniels Radio Bupply Co., Inde-
pendence, Kansas.

K F A O—Glendale Dsily Press, Glendale,
California.
N v; P A X—Arthur L. Kent, Binghampton,

MW F A U-—Edwin 0. Lewis, Inc., Boston,
ans.

W F A W-—Miami Daily Metropolis, Miami,
Florida.

W F A Z—8outh Oarolina Radio B8hop,
Charleston, B. C.

W F A V-—University of Nebrasks, Lincoln,
Nebraska.

W G A F—AGoller Radio Service, Tulsa, Okla-
homa.

W A A B-—Valdemar Jensen, New Orleans,
Lousiana.

K P A D—McArthur Bros. Mercantile Co.,
Phoenix, Arizona.

W G A C—Orpheum Radio Stores Co., Brook-
lyn, N Y.

W G A D--Spanish American School of
Radio Telegraphy, Ensonads, P. R.

K F A E-—B8tate Oollege of Washington, Pull-
man, Washington.

PORTO RICO AND SOUTH
CAROLINA GET FIRST
BROADCASTING STATIONS

The Department of Commerce issued 13
more broadcasting licenses during the week
of June 21st to 26th, including one to a radio
school in Porto Rico and one to a radio
shop in Charleston, S. C., the first stations on
the Island and in the State. This leaves but
five states without one or more broadcasting
stations.

The thirteen new stations licensed, bring
the total list of broadcasters in the United
States and territories to 361.

WILL STUDY STATIC AND
STORM CENTERS

Plans for the study of the well-known
static, so troublesome to the radio fan, in con-
nection with its possible relation to storm
centers, have been announced by the Navy
Department for the coming summer months.
All radio compass stations, especially those
along the southern and gulf coasts, will co-
operate with the Weather Bureau in taking
radio-compass bearings on all static disturb-
ances three times daily, in an effort to deter-
mine whether or not there is any connection
between the center of electrical disturbances
and the centers of storms. If this is found to
be the case, it is said that storms originating
off the southeastern coast can be followed
every foot of their progress up the gulf or
coast and forecasts sent in advance of them
to the sections of the country which they will
touch. The new static schedule went into
effect May 20th, at the Hampton Roads Air
Station, reports on the quantity, intensity and
bearing of atmospheric static being received
by telegraph from Naval compass statiors, at
Hog Island, Virginia Beach, and Poyer’s Hill
daily at 8 a. m.,, noon and 4 p. m.

RADIO DEBATE

A radio debate staged by White and
Boyer, of Washington, recently, is the
latest thing reported in radio activities in
their section. Messrs. C. J. Kephart and T.
E. Rhodes of the National Law School took
opposing sides on the popular subject of
“Daylight Saving,” and the fans were the
judges. The result, WJH says, will be an-
nounced shortly.
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EXAMINATION FOR RADIO
INSPECTOR

The United States Civil Service Com-
mission announces an open competitive
examination for radio inspector on June
21 and July 19. Vacancies in the positions
of radio inspector and assistant radio in-
spector in the Bureau of Navigation De-
partment of Commerce, at $1,800 to $2,200
a year, and in positions requiring simi-
lar qualifications, at these or higher or
lower salaries, will be filled from this ex-
amination. The duties of radio inspec-
tors will be primarily to inspect the
radio apparatus on steamships, to insure
its compliance with the law, and to in-
spect shore stations. The inspectors may
also be called upon to examine radio
operators. The duties of radio inspectors
require some office experience, therefore
competitors should outline fully in their
applications any office experience they
may have had. The duties of assistant
radio inspectors will be primarily the as-
sisting of radio inspectors in the enforce-
ment of the wireless communication
laws. Assistant radio inspectors will be
required to inspect the radio equipment
on board vessels and in land stations,
which involves the carrying of 30 or 40
pounds of testing and measuring instru-
ments. The inspection work requires a
knowledge of the installation and opera-
tion of the several types of radio instal-
lations, including the adjustment and
tuning of transmitters and receivers.

Competitors will be examined in the
following subjects, which will have the
relative weights indicated:

Theoretical and practical questions
in the construction, use, and adjustment
of radio apparatus and auxiliaries, 50 lbs.

2. Education and experience in the
line of the required duties, 50 1bs. Total,
100 1bs.

Applicants must have received a bache-
lor of science degree from a school of
recognized standing, such educational
training to have included a special course
in radio or kindred science, or show that
they are senior students in such institu-
tions; or have had the equivalent of a
high school education and at least two
years’ experience in special radio work,
such as the manufacture, installation, or
adjustment of commercial or govern-
mental wireless apparatus. It is essential
that applicants be wireless telegraph
operators.

SPARK SETS FOR SALE

The Shipping Board is offering for sale 78
complete radio spark sets formerly used on
its wooden war fleet, and estimated at a total
valuation of $250,000. The sets are 14, 1 and
2 K.W. sets and include transmitters, batteries
and generators. They are located at Norfolk,
Virginia, where they may be examined by
applying to B. N. Rock, 1025 Water Street,
and purchased at private competitive sale,

BROADCAST INTERFERENCE

DEPARTMENT OF COMMERCE
NAVIGATION SERVICE

Office of Radio Inspector, Customhouse,
San Francisco, Calif.,, June 15, 1922,
“RADIO” Editor, San Francisco, Calif.

Dear Sir:

It has repeatedly been brought to my at-
tention that persons listening to the con-
certs, speeches and other matter broad-
casted through the radio telephone stations
complain of interference from amateur,
commercial and government transmitting
equipment, and a large proportion of those
making the complaints appear to believe
that broadcasting should be given the
preference over all other classes of radio
communication. However, there are sev-
eral sides to this matter which the listeners
either do not or cannot fully understand.

In the first place, general and re-
stricted amateur stations are authorized
to operate on 200 meters with a decrement
of 0.2 or less. Commercial and govern-

ment stations are authorized to operate on
their respective wave lengths and their
communication, being essential, cannot be
interruped for the benefit of broadcast
listeners or others of like character, which
at best, must be regarded as non-essential
communication.

Besides the essential character of the
communication of these stations which is
prescribed and protected by law, a great
deal of reported interference by the broad-
cast listeners is due to their lack of skill
in the adjustment of their apparatus and
to the inability of their equipment to actu-
ally tune with any selectivity. It has
come to my attention that a large number
of the receivers now put on the market are
designed with an idea to simplify them
as much as possible and in many, though
not all cases, these receivers are absolutely
incapable of the sharp tuning necessary
to reduce or eliminate the interference re-
sulting from the operation of stations in
the near vicinity. Broadcasting listeners
in but very few cases are familiar with
the Continental code and therefore are
hardly capable of judging where the inter-
ference actually comes from and in many
cases leaky power line insulators, noisy
plate or filament batteries or other sources
cause as much interference as a nearby
transmitting station.

As stated above, the Government, com-
mercial and amateur stations and their
status defined by law and are just as
much entitled to operate within the re-
quirements of the law as any broadcasting
stations and the listeners thereof are en-
titled to the use of the broadcast wave
length,

(Signed) D. B. McGown,
Asst. Radio Inspector.
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BUYERS ASK PERFORMANCE
TESTS FOR RADIO RE-
CEIVING SETS

Ever increasing public interest in radio
has added to the troubles of department store
buyers and others handling such equipment.
Because of the rather technical problems in-
volved, actual and prospective sellers of
“ether wave” receiving devices say they are
up against it in their efforts to satisfy the
trade. Finding no mformatlon available to
use in selecting good or rejecting bad appara-
tus and fearing the loss of established good
will, appeals have been directed to the Bu-
reau of Standards of the Department of Com-~
merce to devise standard testing methods.

Performance test methods for immediate
use by a commercial testing laboratory were
recently agreed upon in an outline by repre-
sentatives of the Bureau of Standards, the
Electrical Testing laboratories of New York,
and the National Retail Dry Goods Associa-
tion. Suggestions regarding improvements on
these methods, or new methods for testing
the equipment submitted by the National Re-
tail Dry Goods Association, will be subject
to approval of the Bureau of Standards.

The tests outlined include examination as
to the materials and workmanship of con-
struction, the mechanical and electrical de-~
sign, simplicity of adjustment, ruggedness,
sensitivity, sharpness of tuning, wavelength
range, and faithfulness of reproduction in
radio telephone reception,

The Investigating Committee of the Na-
tional Retail Dry Goods Association has sug-
gested that from a commercial standpoint it
would be of assistance to their members if
responsible manufacturers would plainly
mark their equipment, indicating the receiv-
ing radius of each instrument under every
atmospheric condition. Owing to the large
number of factors which enter into the de-
termination of the range over which signals
can be received with a given set, this is a
very difficult problem, impossible to over-
come at present by a brief statement or mark.
Strength of signals required by a receiving
operator, height and location of receiving an-

- tenna, power of transmitting station, its loca-

tion with respect to other stations capable of
causing interference as well as the sensitivity
of the particular receiving set, must all be
considered, according to Bureau of Stand-
ards experts.

Navy Asks for $3,828,460 for Radio

“I have estimated the cost of maintaining
the Navy’s 214 coastal stations for the fiscal
year 1923 at $2,822,360, over $100,000, less
than was appropriated last year,” Admiral
Robison stated, “and have asked Congress
for that ameunt, as well as $1,006,100 for new
radio and sound equipment and its mainten-
ance on board shins.,” He continued, “it now
looks as if the Congress would cut the total
sum by about one million, necessitating great
economies in our program.”

“The operatlon of the shore stations pays
a dividend into the Treasury more, by 100
per cent, than the amount of its expenses

Continued on page 80




Questions submitted for

side of the paper.
by mall is wanted.

In the 10 watt self-rectifying set. shown
on page 15 of June RADIO, could I use
an Acme 200 watt C. W. nmtmplaceof
the transformer shown? What changes
would have to be made to use voice?
What is the wavelength of an aerial 100
feet long, 75 feet high with 40 foot lead
in? A. T. Chicago, Ill.

Yes, you could use the Acme trans-
former. This set was designed for tele-
graph only, and too many changes would
have to be made to be practical in this
particular case. Your antenna would have
a fundamental wave length of approxi-
mately 210 meters.

Please publish the circuit of the U. 8.
Signal Corps amplifier “L-3.”

J. E. C.,, New York City.

Information on thxs cxrcuxt is not avail-
able. Suggest that you write to Signal
Officer, Fort Leavenworth, Kansas.

Can a Remler amplifier panel Type 333
be used in a radio frequency amplifier
circuit? A. B. C,, Spokane, Wash.

Change the present audio frequency
transformer to one of the radio fre-
quency variety and you can use it as
a part of a radio frequency amplifier unit.
Euggest that you use it as shown in

1

Pleue Fnbhsh a circuit for one stage
of radio frequency amplification and de-
tector, using the single circuit regenera-
tive tuner described in March RADIO.
What would be the correct number of
turns for the primary and secondary of a
radio frequency amphfymg transformer.

All answers of general interest will be pud
service withont charge, except that 25 cents per qnuaon
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answer in this department should de

made one would probably not warrant
the expenditure of time or money. See
the question page in July RADIO for a
good two circuit tuner used in a radio
frequency circuit.

Does shielding the back of a panel, in
a receiver, cut down the signal strength?
Will a long coil of iron wire with a
copper wire running through it make a
good aerial. If the aerial lead is made

Y

F1

Qochrical Advisor.

written on one

tten or in ik,
od. Roeaders are invited to use this
onld be forwarded when personal answer

tubes be determined, when ordering a
motor generator set for the plate n%l{y?
W. R. T, Ottawa,

Fifty watt tubes have a normal plate
current of 150 milliamperes at 1000 volts,
so that two tubes, for example, would
require a generator output of at least 300
milliamperes at 1000 volts, or in other
words, an output of 300 watts. To pro-
vide for overload, the generator should

T
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Fig. 1

into a little pancake coil and two cellu-
loid discs are put on both sides of it, will
it cut out static?

R. L., Watsonville, Calif.

All three of your questions can be
answered in one word; .

Is it possible to charge an 80 volt stor-
age battery from a 110 volt A. C. line?
Could a chemical rectifier be used for
this purpose, as well as for charging one
as low as 40 volts?

C. W. P, Riverbank, Calif.

."L., Lodi, Calif.
.zar ET C, = 00085 M
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The set shown in March RADIO was
not designed for use with radio frequency
amplification, where the regenerative fca-
ture is desired. You will have to use a
two circuit tuner to get any kind of re-
sults with short wave radio frequency
amplification. Would advise against your
trying to construct a short wave radio
frequency transformer, as good ones can
be purchased for a small amount, and the
results you might obtain from a home-

Ik

Yes, a chemniical or electrolytic rectifier,
as it is called, could be used in either
case. In order to prevent heating the jars
of the rectifier, would suggest using four
jars, two on each side of the wave. In
the case of the 80 volt battery, place the
battery in two units, of 40 volts each, in
parallel across the charging voltage,

How can the necessary power in watts
to supply a given number of 50 watt

be large enough to handle 400 to 500
milliamperes for a short time.

Kindly show how a one stage audio
frequency amplifier ma be added to the
receiver described by . McGown in
March RADIO.

F. T. K,, Springfield, Mass.

Fig. 2 shows the original receiver cir-
cuit, with one stage of amplification
added.

C-2, c-

What are the values of C-1,
and L-1, in the circuit shown in Fig. 7
Page 24 of June RADIO?
F. O., Cambridge, Mass.
While. no accurate figures on this par-
ticular diagram are available, condensers
f .001 M. F. capacity would appear to be

"the proper size. L-1 would have to be a

coil of at least 100 turns 3 inches in
diameter, in order to include the wave-
length of 1,000 meters in its range, as
mentioned in the article.

What is the wavelength of the Catalina
Island public wireless telephone system,
operated by the Paaﬁc Telephone and
Telegraph ompany

H W.P, Santa Cruz, Calif.

The Long Beach statxon transmits on
a wavelength of 450 meters, and the Ava-
lon station operates. on a wavelength of
320 meters.

Does the phrase “gas-content tube” re-
fer merely to an incompletely evacuated
tube, or does it indicate that an inert gas
such as argon or nitrogen has been intro-
duced into the bulb?

H. H. M,, Oakland, Calif.

As a rule, a soft or “gas-content” de-
tector tube is an incompletely evacuated
tube, no inert gas being used.
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C.W. Station of 6EN . Los Angeles

" One of the Most Efficient Tube Transmitters in the U. S.

MANY an ardent spark lover will
relegate his equipment to the junk
heap after reading what Mr. H. A. Du-
vall of Los Angeles expects to accom-
plish with his new ether wrecking, fif-

[

teen ampere radiation, tube transmitter.
H. A. Duvall, better known on the air
from East to West as 6EN, is construct-
ing a powerful transmitter in an en-
deavor to outrival the famous 6KA.
From the photo of his new transmitter
you can see that it is of such proportions
as to allow his radiated energy sufficient
lee-way from one circuit to another with-
out loss of efficiency. Note the size of the
oscillation transformer, the heavy wiring
and the monster tube. Power will be
supplied from a synchronous rectifier.
Two 2 K.W., 6,600 volt power trans-
formers and a 6-inch bakelite disc, hav-
ing two AC rings and two DC segments,
driven by a two pole motor, constitute
the rectifier. The Modified Hartley cir-
cuit, using inductive coupling, will be

used. The by-pass condensers are of the

-Murdock moulded section type and an-

other similar section is used for the grid
condenser.

6EN states that it would be possible
to filter the current of 2,700
volts for plate supply by
using several sets of both R.
F. and A. F. chokes and con-
densers of at least 3 mfd.
capacity, but it is hard to get
a condenser to hold .ip i:le:
the strain.

The antennais by noMesns<
being overlooked. It consives
of six wires, 56 feet Jozy, <1,
pended on 18-foot sp:readers

A 10-inch cage g
lead-in is brought
down to the op-
erating room.
The counterpoise
ground is 48 feet
long, 10 feet
above the earth,
and contains 20
wires. The mast
is 90 feet high.

6EN operated one of the
first CW stations in South-
ern California. His first
transmitter was of the 5
watt size. 9XM of Mad-
ison, Wisconsin, reported
hearing signals from this
small set. Then came a 20

watt transmitter and also a 50 watter.
Many records were made with the 50
Signals were reported

watt equipment.
from stations

Foont Fie.

fier with his aerial disconnected from the
set,

The following notes on CW devel-
opment in Southern California have
been supplied by Mr. Duvall:

6CU, 20 watt, AC, doing very good
work.

6KY, 10 watt, DC, not on air at pres-
ent but will have 100 watt CW sget
working soon.

6FT, 50 watt, AC, also doing good
\\'nrk. .

OALL 601, .
6RR, 6AWD, >
and wmanvy

others sretting

"l Iumrnn r

HTEr Q

4 R
out in fine shape. 6KA doing excep-
tionally good work with his big tube set
and synchronous rectifier. 6ZG (6]JD)
has two 50 watters and a synchronous
rectifier.

Members of the C. W, Association
and others interested in the Trans-Pa-
cific Test are requested to forward sug-
gestions and entries to the Secretary of
the Association.

in every dis-
trict. Com-
munication
was estab-
lished with
4EZ one hour
after “sun-up,”
a distance of
nearly 3,000
miles. 2DN
copies the sig-
nals on a de-
tector and two
stage audio fre-

quency ampli-
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A New Radio Bill

Welcome, indeed, is the new radio bill from Washington.

Numerous changes of importance for

the regulation of radio communication are embodied in the accompanying bill which, after it is
made a law by Congress, will benefit amateur and commercial radio development and operation.

In the Senate of the United States, April 20
(calender day, June 8), 1922.

Mr. Kellogg introduced the following bill;
which awas read twice and referred to the
Committee on Interstate Commerce.

A BILL

To amend an Act to regulate radio com-
munication, approved August 13, 1912,
and for other purposes.

Be it enacted by the Semate and House of
Representatives of the United States of
America in Congress assembled. That the
Act of Congress entitled “An Act to regu-
late radio communication,” approvéd August
13, 1912, is amended by striking out sections
1, 2 and 3 thereof and by inserting in lieu
thereof the sections 1, 2 following:

“SegcrioNn 1. A. That no person, company or
corporation within the jurisdiction of the
United States shall use or operate any ap-
paratus for radio communication by tele-
graphy or telephony as a means of intercourse
among the several States or with foreign na-
tions, or upon any vessel of the United States

‘engaged in interstate or foreign commerce, or
for the transmission of radiograms or signals
by telegraphy or telephony the effects of
which extend beyond the jurisdiction of the
State or Territory in which the same are
made, or where interference would be caused
thereby with the transmission or reception of
messages or signals from beyond the jurisdic-
tion of said State or Territory, except under
and in accordance with a license in that be-
half granted by the Secretary of Commerce
and except as hereinafter authorized.

“B. That the Secretary of Commerce from
time to time shall {(a) classify licensed radio
stations and the operators required therein;
(b) prescribe the nature of the service to be
rendered by each class of licensed station and
assign bands of wave lengths thereto; (c)
make, alter, and revoke regulations ap-
plicable to all licensed stations not incon-
sistent with this Act or any other Act of
Congress or with the terms of any radio com-
munication convention to which the United
States is a party concerning the service to
be rendered by each class of stations so es-
tablished; the location of any station; the
wave lengths to be used by any station; the
kinds of instruments or apparatus in any
station. with respect to the external effect pro-
duced thereby; the power and the purity and
sharpness of the waves of each station or the
apparatus therein; the area to be served by
any station and-the times and methods of
operating any station or the apparatus there-
in; (d) make such other regulations not in-
consistent with law as he may deem necessary
to prevent interference between all stations
affected by this Act.

“C. That radio stations belonging to and
operated by the United States and used ex-
clusively for communications of official busi~
ness, shall not be subject to the provisions of
paragraphs A and B of this section. Every
other station owned and operated by the
United States shall be subject to the pro-
visions of said paragraphs A and B of this
section. All stations owned and operated by
the United States and all other licensed sta-
tions on land or sea shall have special call
letters designated by the Secretary of Com-
merce, and such stations and the designated
call fetters shall be included in the list of

radio stations of the United States as pub-
lished by the Department of Commerce. Radio
stations owned and operated by the United
States and used exclusively for the com-
munication of official business shall use such
wave lengths as shall be assigned to each by
the President, and shall observe such regula-
tions as the Secretary of Commerce may make
to prevent undue interference with other
radio stations and rights of others, except
that upon proclamation by the President that
there exists war or a threat of war or a state
of public peril or disaster, or other emergency,
the President may suspend for such time as
he may see fit all such regulations of the
Secretary of Commerce applicable to such
stations owned and operated by the United
States.

“D. That every such license shall provide
that the President of the United States in
time of war or public peril or disaster, may
cause the closing of any station for radio
communication and the removal therefrom of
all radio apparatus, or may authorize the use
or control of any such station or apparatus
by any department of the Government upon
just compensation to the owners.

“Sec. 2. A. That paragraph A of Section 1
of this Act shall not apply to persons sending
radio messages or signals through a radio
station belonging to and operated by the
United States for the transmission exclusively
of official business nor to persons sending such
messages on a foreign ship while the same is
within the jurisdiction of the United States.

“B. That the station license required hereby
shall not be granted to, or after the granting
thereof such license shall not in any manner,
either voluntarily or involuntarily, be trans-
ferred to (a) any alien or the representative
of any alien; (b) nor to any foreign govern-
ment or the representative thereof; (c) nor to
any company, corporation, or association or-
ganized under the laws of any foreign
government; (d) nor to any company, cor-
poration, or association of which any officer
or director is an alien ot of which more than
one-fifth of the capital stock having voting
power is owned or controlled by aliens or
their representatives or by a foreign govern-
ment or representative thereof, or by any com-
pany, corporation, or association organized
under the laws of a foreign country.

“Such station license, the wave length or
length authorized to be used by the licensee,
and the rights therein granted shall not be
transferred, assigned, or in any manner,

- either voluntarily or involuntarily, disposed

of to any other person, company, or corpora-
tion without the consent in writing of the
Secretary of Commerce.

“C. That the Secretary of Commerce, sub-
ject to the limitations of this Act, in his dis-
cretion, may grant to any applicant therefor a
station license provided for in Sections 1 and
2 hercof, except that he may grant such
license only to a station which is in the in-
terest of the general public service.

“No license granted by the Secretary shall
be for a longer term than 10 years, and any
license granted may be revoked as hereinafter
provided. Upon the expiration of any license
the Secretary, in his discretion upon applica-
tion therefor, may grant a renewal of such
license for the same or for a lesser period of
time.

“The Secretary of Commerce is hereby
authorized to refuse a license to any person,
company, or corporation, or any subsidiary

thereof which, in the judgment of the Secre-
tary, is monopolizing or seeking to monopo-
lize radio communication, directly or indi-
rectly, through the control of the manufacture
or sale of radio apparatus or by any other
means. The granting of a license shall not
estop the United States from prosecuting such
person, company, or corporation, for a viola-
tion of the law against monopolies or restraint
of trade.

“D. That the Secretary of Commerce, may
grant licenses only upon written application
therefor addressed to him, which application
shall set forth such facts as he by regulation
may prescribe as to the citizenship, character,
and financial, technical, and other ability of
the applicant to operate the station; the
ownership and location of the proposed sta-
tion and of the stations with which it is
proposed to communicate; the wave lengths
and the power desired to be used; the hours
of the day or other periods of time during
which it is proposed to operate the station;
the purpdses for which the station is to be
used, and such other information as he may
require. Such application shall be signed by
the applicant under oath or affirmation.

“E. That such station license as the Secre-
tary of Commerce may grant shall be in gen-
eral form as he may prescribe, but each
license shall contain in addition to other
provisions a statement of the following con-
ditions to which such license shall be sub-
ject: (a) The ownership or management of
the station or apparatus therein shall not be
transferred in violation of this Act. There
shall be no vested property right in the license
issued for such station or in the bands of
wave length authorized to be used therein,
and neither the license nor any right granted
thereunder shall be assigned or otherwise
transferred in violation of the Act; (b) such
licenses shall contain such other conditions
not inconsistent with this Act, as the Secre-
tary of Commerce may prescribe.

“F. That any station license granted by
the Secretary of Commerce shall be revocable
by him for failure to operate service sub-
stantially as proposed in the application and
as set forth in the license, for violation of or
failure to observe any of the restrictions and
conditions of this Act or of any regulation of
the Secretary of Commerce authorized by this
Act or by the provisions of any international
radio convention ratified or adhered to by the
United States or any regulations thereunder,
or whenever the Secretary of Commerce shall
deem such revocation to be in the public in-
terest; Prowided, That no order of revocation
shall take effect until thirty days’ notice in
writing thereof to the parties known by the
Secretary to be interested in such license. Any
person in interest, aggrieved by said order,
may make written application to the Secretary
at any time within said thirty days for a
hearing upon such order and upon the filing
of such written application said order of rev-
ocation shall stand suspended until the con-
clusion of the hearing herein directed. Notice
in writing of said hearing shall be given by
the Secretary to all the parties known to him
to be interested in such license twenty days,
prior to the time of said hearing. Said hear-
ing shall be conducted under such rules and
in such manner as the Secretary may pre-
scribe. Upon the conclusion thereof the Sec-
retary may affirm, modify, or revoke said
orders of revocation.

Continued on page 72
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NEV APPARATUS.AND SUPPLIES

NEW RHEOSTATS

The Cutler-Hammer Company, well known
in the electrical field, and more particularly
as one of the largeat manufacturers of rheo-

w il

stats in the United States, has developed two
new types of radio rheostats, illustrated here-

with,

These rheostats differ from those now on
the market insofar as contact-making device

and terminal connections are concerned. It
will be noted from the illustrations that the

entire resistance element revolves.

A stationary, flexible spring rests on the re-
volving element with sufficient pressure to

insure proper contact at all times,

NEW L. A. CONCERN

The Superior Radio Company, managed
by Mr. L. A. Kaplan, has established itself
at 122 West Ann Street, Los Angeles,
California.

The new company will manufacture
various types of receiving equipment, in-
cluding the new Type 101-A audion set,
the smallest set of its kind on the market,
the manufacturer claims.

The entire set is mounted in a cabinet,
10x8, arranged in such a manner as to
accommodate the various instruments
without loss of efficiency.

Mr. Kaplan, the designer and inventor
of the new receiver, is a former A. E. F.
Signal Corps man and has had extended
experience as a commercial operator at the
big Tuckerton and New Brunswick
stations, as well as with the merchant
marine.

San Francisco's third radio show was
held in The Emporium during Shrine
Week, June 12th to 17th. Credit for the
success of the show is due to both Mr.
Mauzy and Mr. Civilli, of The Empo-
rium’s radio department. Thirty-eight ra-
dio manufacturers, dealers and representa-
tives displayed their wares. The major
part of the third floor of this well known
department store was devoted to booth
space. Many thousands of visitors ex-
pressed their approval of the exhibits as
well as the artistic arrangement of the
booths, an idea of which can be had from
the four accompanying views.

LARGE RADIO CONCERN
EXPANDS

W. A. Layman, President of the Wag-
ner Electric Manufacturing Company of
St. Louis, Missouri, and C. B. Kennedy,
President of the Colin B. Kennedy Com-
pany of San Francisco, announce that
the two companies.have joined in an ar-
rangement to increase the facilities of the
Kennedy Company in serving the radio
field.

The Wagner Company has acquired a
substantial interest in the Kennedy Com-
pany which in turmn will take over the
Wagner Company’s St. Louis plant No. 2,
a six-story building of about sixty
thousand square feet of manufacturing
space, the extensive equipment of which
has been adapted to the manufacture of
Kennedy radio apparatus.

The engineering personnel includes ra-
dio men of national reputation.

The engineering department is under
the direction of Dr. Leonard F. Fuller,
who is largely responsible for the develop-
ment of the Poulsen arc transmitter as
now used for world-wide communication
in practically all the high power stations
of the United States Navy. These stations
have ratings up to one thousand kw. and
include those located at Bordeaux, France,
Annapolis, Md,, San Diego, Cal., Pearl
Harbor, Hawaii, Cavite, P. 1., Sayville,
N. Y,, and El Cayey, Porto Rico.

The Kennedy Company will continue
to operate at full capacity the manufac-
turing plant established at San Francisco,
the output of which will be used to meet
the requirements of the western trade and
supplement production at St. Louis.

ST. LOUIS RADIO SHOW

The annual St. Louis Radio Show, given
under the direction of the St. Louis Radio
Association, in conjunction with the Mis-
souri State Radio Association conven-
tion and the mid-west division A. R.
R. L. convention, will be held during
Fall Festival Week, October 4th to 7th,
inclusive,

The Radio Corporation of America
announces the opening of a district office
of its sales department at 10 South La
Salle street, as well as a warehouse at
unit “B”, Central Manufacturing build-
ing, Chicago, Ill. This new office is to
provide a more central point for distribu-
tors and thus offer them convenient
facilities for the handling of radio appa-
ratus. The states to be served by this
Chicago office are those west of Chicago.

NEW RADIO CATALOGS

Bulletin No. 312 of the Bristol Com-
pany, Waterbury, Connecticut, describes a
new loud speaker, the ‘Audiophone,”
which operates without auxiliary mag-
netizing current.

The latest eight nage Wilcox folder
deals with new receiving sets and ampli-
fiers.
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Vacuum Tube
| Socket

TYPE SA, STYLE 166

E Type SA Socket is mounted

on a heat-g‘roof composition base
24x2%sx ¢4 ". The sghell is of high
grade sheet brass and will not crack or
chip under the most strenuous use.
The contact springs are of the best
Phosphor Bronze spring and are so
mounted as to insure y%* clearance
| between them and any other metal
i portion of the socket. This affords a
maximum of insulation and a minimum
of energy loss. exposed metal
rts have a high polished nickel
inish making the unit very attractive.

TYPE SA SOCKET $1.00

F > i w5

INDUCTANCE
SWITCH
TYPE SC, STYLE 167

Tm: Type SC_Inductance Switch
i8 an economical combination of
Quality and Efficiency. It features a
special tapered knob and is adaptable
to panels up to 34". The switch arm,
of the self cleaning contact type is of
high grade laminated phosphor bronze
spring and bas a radius of 134”. The
panel bushings afford ample beari
surface and insure perfect electrica
connection. A brass connecting lug
eliminates the necessity of soldering
the connections to the switch itself. A
polisbed nickel finish applied to all
metal parts makes the unit very attrac-
tive.

TYPE SC SWITCH $0.50

SPECIAL! %< e o

frequencies.
experts. Prices moderate.

red to make measurements of resistance

“* capacity, inductance and insulation at Radio and Audio
Audibility curves plotted. All work under supervision of
Write for quotations.

THE RADIO

! Dealers Write

ELECTRIC CO.

PITTSBURGH, PENNA.

1427-29 LIBERTY AVE.
170 to 850

—a Real -
Receiver

Our type HB-1 has been TRIED
and PROVED its worth under
all conditions. It will end your
receiving troubles.  Complete
with detector,

$70.00

Dealer’s Propositions

Hobrec

1014 6th

Licensed Under “Armstrong” Patents

Send 12¢ for Complete
Catalog.

ht’s

SACRAMENTO, CALIF.

Tell them that you saw it in RADIO

THE RADIO SEARCHLIGHT
Continued from page 21 t )
“As far back as 1895 and 1896 1 had ob-
tained some promising results with waves
not more than a few inches. long,” said Mar-
coni. He then proceeded to describe how he
had returned to his original idea of using
short waves. _

Marconi stated that when very short waves
are used, disturbances caused by static can
be said to be almost non-existent and the only
interference comes from the ignition appara-
tus of automobiles and motorboats. He pre-
dicted that “the day may come when we will
have to screen our ignition systems or carry
a government license for transmitting.”

SENDING RADIO MESSAGES
AROUND THE EARTH

“The question as to whether it would be
poasible to transmit radio signals right around
the world is one which has always fascinated
me,” Marconi assured his hearers. He dis-
covered that “there is something in the idea
of the wireless waves traveling around the
earth in various ways and reuniting at the
Antipodes.” Sometimes these radio waves
traveling around the earth in different ways
reinforce each other at the receiver and some-
times they interfere with each other. Tuning,
however, overcomes the interference. The
enormous station built by the Radio Corpora-
tion of America at Port Jefferson, Long Is-
land, Marconi found, sent waves which “pre-
ferred to travel three-quarters of the way
around the earth rather than come the short-
est way round.”

Static, a subject to which the research en-
gineers of the Radio Corporation of America

| have devoted much study in this country, was

also discussed by Marconi. He told his
hearers that there are particularly violent
types of static over Africa and South Amer-
ica, but that static did not interfere very
seriously in transoceanic communication in
temperate zones. .
Senatore Marconi is visiting this country
for the first time in a decade as guest of the
Radio Corporation of America. He came in
his yacht, the Elettra, a floating radio labo-
ratory, to consult with American engineers on
recent developments in this new science.

RADIO “MOVIES”

Radio Films Inc, is a Californizg Cor-
poration composed of the following in-
dividuals: John W. Boyle, ‘Prevident;
Otto K. Oleson, Vice President; Bi H.
Kaufman, Treasurer. .., vounes -

The company is producing a_series of
two reel educational comedies based on the
science of Radio, each picture will teach
a direct lesson as to thé constructio and
operation of various kinds of receiving
and transmitting Radié apparatus, In the
first threé series the Hatton boys are fea<
tured in’ the main roles and the pictures
in addition to portraying an interesting
story with educatignal value, have on the
end a question and answer department in
which Radio Films show by actual opera-
tion and animation the answers to knotty
problems that confront the embryo Radio
fan. The Radio apparatus used in the pic-
tures actually works.

Mr. Oleson, Vice President of the Com-
pany, is an electrical engineer and is
manufacturing Radio apparatus and all
instruments are constructed under his di-
rect supervision.

In addition to two reel educational
comedies, the company is producing five
reel Radio dramatic features and *“The
Radio Supplement,” a one reel straight
educational on Radio, what to do and
what not to do, the importance of
lightning arresters, danger of erecting
aerials near high voltage wires, etc., etc.
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QXﬂ KENNEDY KENNEDY
¥ EQUIPNENT EQUIPMENT
\hﬂﬂ/ vy vy

M . Type ‘_G:OW All Kennedy

niermed: ave R tive R .

M Rogenerative Receiver Licensed under e .
p‘i with Type 685 Armatrong U. 8. Patent
0. J Two siags amplifier No. 1,118,149

“4 vy vy

i ' e
"t KENNEDY
|  Intermediate-Wave Regenefative’ Receiver Type 220

Maximum effectiveness with..a high. In its design full use has been made

0/ . - -

Q@é degree of selectivity on all wave lengths . of the accepted principles of the best
h:‘,' - within 1ts tuning range of 175 to 3100 radio engineering practice. This has
h)‘ meters 1s a ssgred by the design of -resulted in a highly effective receiver of -
N Kennedy Receiver Type 220. : = ' .

~ maximum effectiveness:-

o8 " This receiver is made for those who ) PR
b“ want highly efficient reception over a =~ Type 220 receiver has- proved very
W, ‘range of wave lengths somewhat more popular for the -receptlon of radio
m/ comprehensive than that provided by amusement, educational features, news
N’A the ordinary short-wave instrument. and market and weather reports.

Wil e ordinal
8 L ., N

m” Kennedy Radio Equipment is sold by good dealers everywhere

NV A

\)
%Og Write for Latest Bulletin C-3

Y/ THE COLIN B. KENNEDY COMPANY
\,\:‘, - INCORPORATED

Y| saN FrRancisco U.S.A. SAINT LOUIS
4

\%/

) 5 - . 7. <O o x 8 Q Q 9
BN\ I . =, B = [P R S W o = A T N, T NG S M T s, N N s
W EE S E S E E T E RS ECEKX CRUNIY P ooy ==, >

Tell them that you saw it in RADIO

N

=,

>

2

>

=t

'&Q\A\

N

S s

L

= A
=

%

TEICLEIS

&4‘

Q
'/\\

N



RApi1o for AucgusT, 1922

R ’723 .—\
RS .
, e LZore of i the
LR
= ) L ﬁ‘kr
O diand, {!%/"fg"/ ¢ 'O.Y
’ Jiisries of | prociucts

o

No Wireless Receiving Set
is Complete without

R-2
Magnavox MAGNAVOX RADIO
Radio
with 18-inch Horn TOT many months ago the Magnavox Radio occu-
HIS - samert senves the + N picd a relatively unimportant position in the hst of
qu-]':?r:m-rzzu..fl-m!m~..n--.; - .
wee tar fape audicnve, anr Magnavox products—today ¢(ven our greatly increased
halls, et . o - =
[t the same v ey production facilities are taxed to supply the demand for
Ad Constra T Dizaugiout s . N
Tepe ROG.but puoieving Magnavox Radio—the Reproducer Supreme.
greater ampatvees power and
pquies, iy ot e Among radio experts and users everywhere, the name
Price, $85.00 MAGNAVON stands for basic patents representing some

of the most interesting and important developments in
the radio held.

It is the Magnavox Radio which is invartably selecred
for 1imporrant demonstrations of wechnical or public

An essential part

Teli them that you saw 1t in RADIO



RApi10o for AucusT, 1922

41

interest. The two sizes of Magnavox Radio (as here
illustrated) meet every requirement of volume and range
—from the home gathering to the largest publicaudience.

Any receiving set of good
quality can be equipped
with the Magnavox Radio,
no alterations or adjust-

mentsbeingrequired. With
either type of Magnavox
Radio the hookup is as:

simple as connecting an
ordinary head set.

Concert and dance mu-
sic, speeches, songs, vaude-
ville and market reports,
Magnavox Radio amplifies
them all in tones of mar-
velous clarity and power.

o

The electrodynamic prin-
ciple involved in its con-
struction makes Magnavox
Radio the most efhcient
converter of electrical en-
ergy into sound waves.

The Magnavox Radio
and Magnavox Power Am-
plifier Model ‘‘C’’ may be
had of good dealers every-
where.

THE MAGNAVOX CO.

Home Office and Factory:
Oakland, California

New York Office: 370 Seventh Ave.

of every receiving set

R-3
Magnavox
Radio
with 14-inch Horn

HIS instrument, construct-
ed on the electro-dynamic
Erinciplc, is ideal for use in
omes, amateur rtations,
offices, etc. It is furnished with
aspecial metal hom and requires
one ampere field from your
filament battery.

Price, $45.00

Model C
Magnavox
Power

Amplifier

HE use of the Magnavox
Powerh Amplifier msul'ct1
getting  the est  possible
power input folrm;ic Magnavox
Radio. Switching from stage
to stage is made casy by master
switches as illustrated. Can be
uzed with any *‘B’” battery volt-
age which the power tube may
require for best amplification.
Best results are obtained with
power tubes as these amplifiers
are specially designed for their
use.

With either type amplifier it
is necessary to use an amplify-
ing transformer between your
receiving set and Magnavox
Amplifier.

Handsomely finished in solid
mahogany case.

2-Stage
AC.2.C,Price $80.00

3-Stage
AC-3.C, Price $110.00

Tell them that you saw it 1n RADIO
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IGHTNRING ARRESTCR

~ Like an unfailing sentinel the Brach Arrester is on guard day and night,

* protecting your radio and home from the dreaded lightning bolt and the

- static resulting from lightning. It works automatically, does not have
to be switched on and off and cannot become grounded

. Declared by skilled engineers to be the highest development in light-

ning protection.

Listed By i:i‘:.”"

Underwriters’ D lmg

Laboratories ealers
Everywhere

L. S. BRACH MFG. CO.

NEWARK, N. J.
16 Years Specialists in Lightning Protective Apparatus.

UNEXCELLED FILAMENT RHEOSTAT

A vacuum tube filament rheostat must be
more than a mere current regulator. It must
be an instrument mechanically and elec-
trically perfect. To eliminate tube noises the
switch blade must make smooth and positive
contact.

Our type 214 Rheostat is made exactly for
this severe service. It is made in several
sizes, for receiving tubes, for & watt trans-
mitting tubes, for grid biasing, and is made
for front of panel or back of panel mounting.

All described in free bulletin 911C
GENERAL RADIO COMPANY

Price $2.50

R PR YRS

Radlo Supplies

PANEL WORK - ENGRAVING, DRILLING
SANDING, POLISHING

GENERAL BAKELITE MOULDING

Your specifications and requirements solicited for Quotation

PROMPT SERVICE
COAST RADIO COMPANY, Inc.

EL MONTE, CALIF.
Operating Radio-Phone KUY

Tell them that you saw it ‘n RADIO
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Massachusetts Avenue and Windsor Street Cambridge, 39 Massachusetts
= ——— =

‘ ‘Wood Barron Hotel
henring my C.W. or 8

CALLS

Readers are invited to send in Nats of colls
heard siations distant 250 miles or mors
Jrom their own station.

BY 6APO—R. G. ADAMS RADIO STATION,
HUDSON & 88830§ AGBNCY, FUL-

T
C. W.—5za, 6cu, 6en, 8jd, Gh. 6xad, Gul
6alu, 6bes, Gaat, Gasu, cuvg 6ec, Gasg, Sbir
Spnrk-—d 6iv, 6kec, 6km, 6lo, 6hy,
6om, 6ol, ﬁuk Gael, 6adl, 6af
6aib, S‘n'. 6‘“, Gnqp 6bik, 6alo, Gark, an
many others too ous to ti

BY RADIO 6ABU—OAKLAND, OALIF.

Spark—~8eb, 6ef, (Scc), (ﬁrr). (6at), (Gn).
(6gp), 6hf, 6hy, (6iv), kc. ke). (6mbh),
(608); (6ol), (Bou), (6o, i, (Buo). Sxad.
(6ask), (6ala), (6ald), (6acy), (6atf), (6ajh),
(6ajr), Gss, (6ahp), (Guvr), (6up), 6avd, Gaau,
(Bacr), (6 b ). @bbe. (6bmp), (6ss), (6zu),
6zr, 6zam, 63x, (Tt§), Tvo, Tvx, Tbk, (7Txh),
(13D, (cl8). (9ba). 0.W.—(6cu), 6ka, 63d,
Gea, 6bak, S:L Gu All those having

- 8abu pleass Q

BY 6B ARTHUR M. SNELL, 8756 TWENTY-
AVEBNUR, BAN MOISOO OAL.
Sp‘rk—ﬂecc. 6dd, Gea, 6eb, 6gt, 6iv, 6kc, 8ke,
6le, 6mh, od, Gol. 6up, ﬁsj. Guk. 6‘bw, Bacy,
Bacy, 6ahf, 6ajh, 6ajr, 6akl,
6apy, 6agqx, Gars, Oasc, Gatf, Guvr, ﬁbuj,
7oh, ‘Tga, Tto, 7d, Tys, ¢l8, 9bd,
—8cu, 6ea, Bec, Gef, ﬂek. Gen, 6fh, 6ft,
6jd, 6ks, 6ku, 6pi, 6zb, 6zf, 6zac, Gast,
ufz 6aiu, 6akl, 6alu, 6aqs, 6awp, 6bbe,
ﬁbcd 6bmd, 6bge, 6baq, 6bqt, 6xad, Tna, Tse,
7xg, 9amb, 9szaf.

BY 9BD,—BARRON BOTBI., VANOOUVER,

Spark—(6acr), (s.h). (8ark), (6a u).
(6ajr), (6agx), 6avb, Saen, Garb, Babh,
8i)." (She). (6hp),  (Ota). Sawh, Gex. "(610),
vx, 6ic,” Bec, S?b ), Tack, 1 qx, (Toy),. mr),
me), (h), 7iw, 7y, Ti, Tiw' T4q,

Tot, (7oh), Tqu, Ttj, (7n). 7ve, 7;&. (hj).

(cls
—(5bgq), 6asj, Ganx. (thk), 8bir, & ut.
(657&). 6cu, 6{&, ﬁeni) 6ft, (Gk‘), 6gf, 6gr,
6gx, &ti, (631), (7bs), 7¢y, (7aw), (71*' ’
(7n-). (7}%'). 7qu, (Tsc), (Tex), Tack, (bi8).
astern amateurs pse Q8L to W. D.
Vanconvor. B. C.,. ut»on

B
RIS

'BY 6EB—'SPX'* AND 0.9’
C.W.—51a, 8g1, 0gx, 6gy, 6ku, 6lv, 6ni, (6ti),
(62i), (Brx), (6arb), 6msj, (Gawt), (6bed).
6bhk, 6bmu, (ﬁbn). 6xaf, Tns, Tnf, 9wd, 9amb.
Spark—35xd, (Bas), 6cc, (Gex), (6gr), (6gy),

' @he, (Ghp), Bib, (6ic), Bim, 6km, 6lk, 6ng,
{6qr), 8qy, 6ts, (sm), vk, 6vx, 6wg, 6xh, 6si,
‘829, 6aau, 6amk, 6ark, 6avb, (6bak), 6bgl,

6bip, 6bms, Tbh, 7ml. Tot, Tys.

PrescV

Sectional UNIVERSAL
Radio Outfits

d-l.‘ iﬂn .cannot supply you,
'rlh us, Dept.

“PEGES

W l.-‘.“I.A-

'

A e - — e
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Radio Pioneers in

Corer Roao | SRS Southern California
as a : 1 and
SIDE LINE B The OldestEstablished
The ‘ALL RADIO’
- Western Radio

Company on the

Electric Co.
Pacific Coast

employ only
men who are
experienced
in the
radio field.

RADIO JOBBERS

Write us for
reliable
engineering
information.

Try us for real

radio service. Representing

Radio Corporation
of America

We solicit
inquiries from

~ responsible A. H. Grebe
1 dealers. | it | Remler Radio Mfg. Co.
_ g i Sl w | The Magnavox Co.
- . — - PESMB | Western Electric Co.
Federal Tel. & Tel. Co.

Adams-Morgan Co.
General Radio Co.

Remler Variocoupler

Western Radio Electric Co.

637 So. Hope St, 1200 Franklin St.,
Los Angeles, Calif.  U®e the nearest store Oakland, Calif.

"WESTERN RADIO"

Tell them that you saw it in RADIO
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WHAT YOU HAVE BEEN LOOKING FOR—A REAL

AMATEUR
‘\\\\}\HHD L,
R il
| DIRECTORY

Complete List of all Amateur Stations in the United States,
including Special Stations and Broadcasting Stations.
also

Notes on the construction of a cbmpletc receiving set.
Calibration of a receiving set without the use of a wavemeter.

‘Price $1.00 Per Copy

Order from your dealer—if your dealer hasn’t them, send direct.
PUBLISHED BY

Radio Directory and Publishing Co., 37 &8s

Do not send stamps. Dealers—write for proposition. '

,

BOOI( Review

Tha New RTS Standard Detector Panel will

pleass all amateurs. Sent complete without

tube two bat- 5 9 Postpaid by In-

teries for only . sured Parcel Post
Send for complete circularsfnow

Radio Testing Stat'n, Dept. A, Binghamton,N.Y.

the durable socket

KELLOG V-T SOCKET i

Kellogg moided lumyp

sockets 0t all standard four
jong based vacuum tubes. Extra neavy solid base
7°19 inches thick. Four Germaz silver springs with
rounded eads firmly Leld in position in deen ui::m-eﬁ. ,
caanot touch mounting suriace. Double ead nikel . -
plated binding posts. Uounections can be made !
under the socket as well as abuve. A practi:ally in- !
dastructible construction  75¢ each, postpai:l
COMPLETE RADIO EQUIPMENT ONNm I 'GU I
|The i;cm\nabovc is macl{un ux;‘:t\lrllui{ lg:c e;c\:cllrul ' ; \ :
ling of radio equipment that is haudled by the Apux
Radio Compary. llnc. All orders o =nkets or other | / RADIO EQUIPM ENT
standard equipment will be flled the day received. i Variable Coudseners, Transmit
Sead twn cent stamp for our new price bulletin. |1 ters, Head Bands. Panel

1105 W 69th St || Bwitobes, Eto.

APEXRADIO CO,]NC Chicago, lIi. ‘l Connecticut Tcl & Elee. Oo., Meriden. Conn.

THE CLASSIFIED ADS ON PAGE 94 WILL INTEREST YOU!

Do You Want

- REAL SERVICE?

Let us have your order, learn what REAL SERVICE
means. Shipments made within 24 hours.

SEND FOR YOUR COPY OF
CATALOGUE No. 22

~

3

THE SERVICE RADIO EQUIPMENT COMPANY

DESIGNERS — MANUFACTURERS -- DISTRIBUTORS
225 Superior Street Toledo, Ohio

Tell them that you saw it io RADIO

How 10 MAKE AND OPERATE A RADIOPHONE
Receiver, by J. A. Dowie, 1. R. E. This
book, size 5x7, contains general information
on various types of receiving equipment, and
simplified radio formulz. The purpose of
the book, the author states, is to aid the young
radio experimenter in building and operating
an inexpensive radiophone receiver. There
are fifteen illustrations, various formulz and
a dictionary of the common radio terms.
Bound in heavy paper. Price, seventy-five
cents,

EvemenTs oF Rapio TerepHOonY by Wil-
liam C. Ballard, Jr., M. E. 132 pages of
popular radio data. The purpose of the book
is to present in simplified form a brief dis-
cussion of what happens when messages are
sent and received by radio—also a simplified
description of the apparatus required to pro-
duce these effects.

The book is published by the McGraw-Hill
Company. Beautifully bound. Printed on
enameled paper. Price, $1.50.

“The Radio Library,” volume 1, pub-
lished by the Radio Electric Company of
Pittsburgh, Pa., is a 24 page pamphlet on
radio receiving methods and devices. The
authors are J. W. H., Weir and Parker
E. Wiggin. It will be of assistance to the
new “American Radioist.”

“The Complete Radio Book,” by Ray-
mond Francis Yates and Louis Gerard
Pacent, is the work of two experts in the
radio field who have taken much care in
collecting, organizing and presenting use-
ful material in a 330 page book.

The book is illustrated with diagrams,
photographs and maps. It is heavily
bound, size 5x7, price $2.00 per copy. Pub-
lished by the Century Company, New
York City, N. Y.

“Radio Installation Rules” is the title of
a pamphlet issued by the Board of five
Underwriters of the Pacific, 914 Mer-
chants Exchange building, San Francisco.
Copies will be mailed upon request.

Rapio EnTers THE HoME, a 128-page com-
bined catalogue and instruction book, issued
by the Radio Corporation of America. The
book is divided into four parts. Part I deals
with broadcasting, fundamentals of radio re-
ception, classes of apparatus, and general in-
formation on receiving sets.

Part II deals with acessories, such as
vacuum tubes, batteries, and charging equip-
ment. Part III extensively covers transmit-
ting equipment, numerous circuits, and much
data on rectification. Part IV contains gen-
eral information for the amateur, technical
radio terms, National Electric Code radio
rules, radio laws and regulations, interna-
tional abbreviations, a log sheet for stations
heard, and a half dozen open pages for vari-
ous memoranda that the user of the book may
“jot down.”

This is perhaps one of the most valuable
publications on the market. Size 8x11. Bound
in heavy paper. Price 35 cents.

RADIO FOR THE AMATEUR, by A. H. Packer
and R. R, Haugh. This book deals with the
construction and operation of radio receiving
sets. It contains 208 pages of non-technical,
understandable material, and is well illus-
trated with 72 diagrams. Published by
Goodheart-Willcox Company, Inc, 2009 So.
Michigan Avenue, Chicago, Bound in board,
size 5x7%. Price $1.50.
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No lﬁz'e Rhéostat can
roduce the amazing,

esults of the Bradleystat [

If you want the finest results from your radio set, install a
Bradleystat in each vacuum tube circuit. Our customers have
found that by using Bradleystats, instead of wire rheostats,
they get

1. Clearest and Loudest Reproduction, because the Bradley-
stat stepless control locates the precise filament current
for greatest amplification or detection.

-,
2. Quickest and Easiest Tuning, because one knob, without
vernier, does the work. There are no interfering noises, no
loss of time, and no worry as with complex wire rheostats.

3. Greatest Receiving Range, because noiseless control de-
tects weak radiophone waves and by locating exact filament
current, amplifies the waves to fullest extent.

That is why the Bradleystat is known among radio experts as

the Super-rheostat. Don’'t hamper your vacuum tubes with 7

inadequate wire rheostats. Use the Bradleystat. ’

Retail Price

$1.85 \ LoV

“Postage 10c¢ extra P ’

©om ey As

PERFECT FILAMENT CONTROL

Two columas of graphite discs (not Ioose
varbon graing) provide the delicste con-
trol so vital and essential Tor wacnum
tabes in ridio st

A single adjusting screw gradually ap-
plies or removes pressare from the discs,
thereby chuanging the filument current in
such a smooth asd stepless manner that
you quickiy find the loudest and cledrest
represlucing point of your tube

The Bradicyrtat is so sunple and officient
that thousands of rad:o cathasuists are
usiug tham to the o ion of a1l wire
the s Twenty years of cxpericace

aud oseach huve made such pertection
possible,

o

oo
AN,
! Yo -l

]
)

~ ANk

-.y\l

ETcEitl(‘,Controlltng Apparatus

258 Greenfield Avenue
Milwaukee, Wis.

ez

N

‘/;/ FREE BOO

A Ny Coupon for

s,

MAIL
KLET

2 onV.T.CONTROL

Co.

Electric Controlling Apparatus

V4 288 Greenfield Av., Milwaukee, Wis.

7 Please send me latest bulletin on
7 Bradleystat Perfect Filament Control,
explaining how it will improve my radio set.

Tall them that you saw it in RADIO
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orPENNéYL,VANIA INC.
'Z/'i A\

Insist on Getting THE BEST CRYSTALS ON THE MARKET

U. S. EAGLE GALENA, 25 Cents
U.S. EAGLE GOLDENA, 35 Cents

MOUNTED L. . EAGLE GALENA and GOLDENA, 2-in-1, 50 Cents

Patent Appdied
Each U & Lagle Crastul s pueked with the follewing zunranten:

GUARANTEE U. S. RADIO OF PENNA.. Inc.

. . A P el e Distributora of Domestic aixd Imported Radio
ol raranten that each U 8 Bale Talrgiaph and Telophone Afparstus
S EAGLE crystnl s nut aunsf.’\clur)' - Cor. Ferry & Diamond S5ts. Plttsburgh, Pa.

turn thix ship with vour address, and the Name R
address of your dealer direcet o us, umd Vdress
rires va unotker rrystul free of charge by D gear e Noe o
retaen mail The 1T 8 EAGLE tole . co

Wik 1§ your protection, alidresk

Attractive proposition tor dealers and jobbers.

EVERYTHING IN RADIO SUPPLIES  SEND 10 CENTS FOR CATALOGUE

U.S.RADIO CO. of PENNA,,Inc.

Distributors and Manufacturers of Radioc Apparatus
Corner Ferry and Diamond Streets
Pittsburgh, Pa., U. S. A.

Nes e
hipae
(Y% 7\1( SFIN

l e e ) 1 l’Nn\rnI

Hnm:mmniﬂ

vty b l\r,n; L ol
) Vs “I .un;;\n;(

THF AUTOMATIC ELECTRICAL DEVICES CO.
RS 117 West Third Sueer, Goonnaty, tthie e
I ol NI L o P - M
s [ H

I S Jurgest Manufacturers
of [\(’dz/u'ls i the 1/)()7/(”

Tell them that sou saw it in RADIO

A SOFT GRAFT.
Continued from page 25 .
, graft on ¢k’ fenco-wares over ter Sally
! Spilker's house, an’ when old: Ezekiel
i Gibbs _come an’ set up on th’ fence ter
gas with th’ hands plowin’, like he allus
does, Margy put thet sputterm juice-
squirter onto th’ wires, an’ old Ezekiel
, keeled over into th’ ditch, with a big
. hole burnt clean through his best pants.
' He allows he kin feel th’ fire flyin’ up
| an’ down his back-bone yet—an’ I had
l ter pay fer th’ pants. We kept puttin’
up with it, anyhow, hopin’ fer th’ best;
—an’ then whut do ye s’pose we found
" out?
~“‘Search me,’ I answers, puzzled.
I “‘Why, ding bust it, sh’d read a fool
. yarn in them wireless magazines about
a gal named Lizzie Pratt, or suthin’
like that, who uster talk ter her feller
by wireless—an’ here Margy is doin’
th’ same durned thing with thet gosh-
danged Eusebius! Seems like some good-
fer-nothin’ young upstart up ter Stone-
field is lettin’ Eusebius use his outfit—
or I guess th’ kid’s runnin’ it fer him,
'cause thet dum-headed fool couldn’t
wind up a kitchen clock ’thout bustin’ it!
But that Margy—
“ “That’s just like ’em, ’ sympathizes.
| ‘Did you tear down her outfit?’
i “‘Crickety, no!’ Timothy exclaims.
‘ *T'wouldn’t be safe ter handle a lively,
high-strung young gal like Margy that
way. She might go an’ do suthin’ des-
prit. But now, I was jist a’thinkin’ if
we could git a reg’lar wireless feller like
you ter come an’ stay awhile with us,
'thout lettin’ on ter Margy who ye be,
ye could likely cure her. Ye could slip
around an’ keep her wireless contraption
bunged-up, so’s she’d hev a peck o’
trouble with it —then mebbe after
whlle she'd git sick o’ th' durned thing
an’ give it up. Now, if ye’ll come—
“‘No—I don’t think I want that
kind of a job, I tells him, promptly.
‘I’'d be sure to land in all kinds of
cussed complications—like I always do.”
“ ‘But we kin say ye're a friend o’ my
nephew Cornelius in Chicaggy,’ rcplles
Timothy, eager-like. ‘“There won’t be
no complicated bizness about it. Ye jist
hev ter try t’ cure up Margy’s danged
wireless fever—an’ I'll give ye a hun-
dred dollars, lf ye kin do it or no. Ye
kln cancel ye're ticket at Kansas City,
an’ I'll pay th’ diffrunce on a new one
from Pllchers Corners to thet Indian
camp whur ye're goin’ ter,
“‘No, I don’t want’a fool with it
I tells him. ‘Plenty trouble comes my
way without me huntm for it
“oTain’t goin’ ter be no trouble’,
insists old Timothy. ‘It’ll be jist like a
vacation fer ye. Th’ missis'll have reg’lar
Sunday dinner fer ye every day, WIth
fried chicken an apple dumplin’s an’
rhubarb ple, an’ ye kin hev a fine colt
ter ride, an’ there’s a crik ter go fishin’
Coninucd on paze 48 ‘
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Ask to See This New
- Radio “B” Battery

S o Oy N - - -
~ —
— - T
\P . r—yr
~ 1 ‘-.‘,;P N

3

Ask also to see the
Willard All - Rubber
Radio “A” Battery —
& 6-volt battery built
especially for Radio
reception.

------------------------------------------------------------------------------
--------------------------------------------------------------------------------
................................................................................

Ask your dealer or your nearest Willard Service
Station to show you this specially designed 24-
volt rechargeable Radio ‘‘B” Battery. Note the
leak-proof glass jars— hard rubber screw-on

covers —special Radio “B” plates—Threaded
Rubber Insulation.

These features considered, it is not surpris-
ing that the Willard Radio “B’” Battery has
such a remarkable ability to hold its voltage,
or that it is so noise-free and trouble- proof.

WILLARD STORAGE BATTERY COMPANY, CLEVELAND, OHIO
Made in Canada by the Willard Storage B y C y of Cansdas, Limited, Toroato, Ontario

THREADED
RUBBER
BATTERY

asmiense 4mnn P AR EBEEEeR I P It RI LN rRtasrtincetsanttitalinconda

"Tell them that you saw it in RADIO
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Mitchells

Radio
Cabinets

We manufacture a complete line of Radio cabinets, in American
Black Walnut, Quartered White Oak and Genuine Mahogany.
Quick deliveries—quantity production prices.

Some of our latest refinements:—Lock joint construction, 110
degree stop butts, felt pad bottoms. Write for prices.

The Robert Mitchell Furniture Company
CINCINNATI, OHIO

Cabinet woodwork since 1836.

DELAWARE HARD FIBRE

The Incomparable Insulation

DELAWARE HARD FIBRE today enjoys the distinction of being
the leading product of its kind, being superior to hard rubber, porce-
lain and composition materials for insulating purposes. It is the
best insulation that can be secured for your radio apparatus. It
should be used for panels, coil cases, end plates, knobs, bushings
and other insulating parts in your wireless outfit. Let our Develop-
ment Department help you solve your insulating problems. Further
information and samples gladly furnished on request to our main
or branch offices.

BRANCH OFFICES:

New York, 50 Church Street
Pittsburgh, 1st Nat’l. Bank Bldg. Boston, 170 Summer Street
San Francisco, 235 Pine Street Philadelphia, Fuller Bldg.
Toledo, 415 Ohio Bldg. Rochester, 1040 Granite Bldg.
Chicago, 564 West Monroe Street Dayton, 314 Dayton Savings &
New Haven, 209 Plymouth Bldg. - Trust Bldg.

MAIN OFFICE AND FACTORY

DELAWARE HARD FIBRE CO.

WILMINGTON DELAWARE

KEYSTONE

Variable Condensers have a greater eapacity than any condenser on the market. We use 34
gsuge copper. Our 28 Plate has a capacity of .0002, Price $8.00; 48 Plate .001, $4.50.
We give 24 hour service on VARIOCOUPLERS @ $4.50, CRYSTAL SETS8, RADIOPHONES.

KEYSTONE RADIO SERVICE CO.

138 80. BROADWAY Manufacturers of Radio Equipment LO8 ANGELES, CAL.

MAILING LISTS
FOR BALE

2918 Radio Dealers Retail..$20.00
812 Radio Manufacturers.. 4.00
652 Radio Supply Jobbers. 17.50
14000 Amateur Radio Users.. 7.50 Per M.
TRADE CIRCULAR ADDRESSING CO.
166 W. Adams 8t. Obicago, Il
Phone Franklin 1182

RADIO SUPPLIES

Large Stock of Crystal Sets, Audion
Sets and Parts, Howard Rheostats.
B. W. FRANK, Jobber
107 S. El Centro St. Helly 446 Los Angeles

Tell them that you saw it in RADIO
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Continued from poge 46
in—an’, by gum, ye kin use th’ fambly
Ford any time ye want ter!

“‘Well, I don’t know,’ I says. ‘I
had a vacation once—

“‘Pll give ye a hundred an’ fifty
dollars—pay ye right now! breaks in
Timothy, hopeful-like. I hev ter do
suthin’ ter cure up Margy.

“I was kind’a weakenin’; but then I
feels my old reliable hunch comin’ on,
an’ my mind is made up. ‘No,’ I tells
him. ‘Absolutely no. Nothin’ doin’.’

“‘By gum, that’s too darned bad!
says ‘Timothy, real disappointed-like.
‘But hev a little nip, anyhow,’—an’ he
produces his flask.

“I takes the nip, an’ another one, an’
the flask is dry; but Timothy breaks
out a second ;}—an’ then I gets to feelin’
hard-boiled an’ foolish, an’ th’ next thing

" I clearly knows, I've got off my train

at Kansas City an’ am sittin’ in a dusty
day-coach on a bangety-clatter old milk-
can railroad, with Timothy’s hundred

- an’ fifty in my pocket, an’ chuck full’a

determination to bust up Margy's
wireless fever, if I have to break my

neck.
“L ATE in the afternoon, th’ train

stops out in a field, alongside a
post with th’ name ‘Pilcher’s Corners’
painted on it, an’ we disembarks. A
hired man is waitin’ fer us with th’
lizzie ; in which we jounces up th’ dusty
road a couple miles to Timothy's farm.
It was a fine-lookin’ farm, too, though I
mostly observed the small aerial which
was strung between the house and the
nearest barn, with th’ lead-in runnin’
down into a wood-shed about half-way
between.

“As we turn into the drive-way, 1
notices a big white-an’-yellow cat sittin’
up on the top of a telephone-pole along-
side the road.

“‘By jingo, that looks like our tom-
cat, Perseus,” says Timothy, puzzled-
like. “Wonder what—he stops talkin’
all of a sudden, an’ I see he’s starin’ at a
big bay horse who is gallepin’ round an’
round in a circle out behind th’ barn,
snortin’ an’ kickin’ up his heels like a
young colt.

““What in tarnation’s got into old
Independence ter make him go galli-
vantin’ round like that! mutters Tim-
othy. ‘Crickety — what’s happened
round here, anyhow!’

“The lizzie stops alongside the house ;
an’ a motherly-lookin’ old missis, with
good ample beam, breezes out to meet
us.

“*‘My land, it's about time you was
gittin’ home!’ she says, mighty relieved,
after she’d smacked old Timothy, an’
I'd been introduced as a city-weary
side-kicker of Cousin Cornelius; ‘that
girl Margy an’ her wireless is jist got
me worried clear to death. Three days
ago somebody took that awful ground-

Continued on page 50
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Any Type of Tube

Hundreds of copies
were sold before the
first edition was off
the press.

CONTENTS

Chapter I—The Vacuum Tube
Transmitting Oireuit.

Ohapter II—C. W, Cireuits to
Date.

Chapter III-~E xperimoental
Phone Circuits.

Chapter IV—Ten Watt 0. W.
Transmitter, I. 0. W. Trans-
mitter and Phone Set Using
Direct Current.

Chapter V-—Design and Con-

>CZ>2

The Book You Need

Tells You How to Construct

Transmitter

THE C. W. MANUAL

Design and Construction of
Radie Telegraph and Telephone
Transmitting Equipment

By
JENNINGS B. DOW
Ensign, U.S.N,

Firet Edition

PACIFIC RADIO PUBLISHING CO.
SAN FRANCISCO

struction of Ten Watt O. W,

AUTHOR OF THE C. W. MANUAL

Jennings B. Dow, U. S. N.

Transmitter for Use on A, O.

Chapter VI—An Inexpensive 50
Watt C. W. Transmitter.

Chapter VII-—A Ten Watt Pow-
«r Amplifier.

Chapter VIII—Design and Con:
struction of a 250 Watt Am-
plifier and C. W. Transmitter.

Chapter IX—Rectiflers of Plate

$1:_0_0

Supply Current for Transmit-
ting Vacuum Tubes.

Chapter X--Design of a Low
Powered Oireuit for Duplex
Operation.

Chapter XI-—Notes for the Ex-
perimenter and OConstruetor.

DEALERS!!

Meet the demand for this
book. Write today for
attractive proposition.

p 4

v 4 The C. W. Manual to—
Name ...............
Y 4 Address .............. R

Nothing Lacking
in This New Book

The C. W. Manual contains 112 pages of the most
timely data on the vacuum tube transmitter and
power amplifier. There are sleven chapters—pro-
fusely illustrated, and detailed drawings accompany
every phase of the subject. The book is substan-
tially bound in board and is just the right sise to
fit your pocket. The author of The O, W. Manual
has many years of 0. W. experimenting to his eredit
and all apparatus described in the book has been
thoroughly tested to his entire satisfaction.

Profit from the experience of those who know. Put
your transmitter in the better class. Experience
the joy of long distance communication and record
breaking that is not possible with the obsolets spark
transmitter. Get your 0. W. or telephone set on the
air before the static season is here. Work right thru
the summer without a break.

Every radio experlmenter should have a copy of
The C. W. Manusl. Don’t be content with a re-
ceiving set. Install a transmitter and talk—by
voice or telegraph—to your radio friends. It's
fascinating and simple. Anybody can construct a
small vacuum tube transmitter by following the di-
rections outlined in this book. Discard that trouble-
some and noixy spark transmitter and install one
of the hicghly efficient transmitters described

in The C. W, Manual. Everything in C.
W.—from the smallest tube set to the
transmitter that employs 250 watt tubes
—is described in detail. A small, in-
expensive tube transmitter will out-
distance the expensive spark and
assure you of reliable communi-
cation under almost any at- ,
mospheric conditions.

RADIO
465 Pacific Bldg.,
p San Francisco.

Herewith is $1.00
for which you will send

7

Tell them that you saw it in RADIO
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Radio Music Perfectly Re-
produced Through Your

honograph
HE Dulce-Tone Junior con-
Tverts your phonograph into the
finest of loud talkers without
detracting in the least from its
power to play phonograph records.
The radio music comes to you with
cello-like sweetness, even more

clearly than that reproduced from

your records.

The Dulce-Tone Junior is adapt-
able to any phonographic instru-
ment. When you consider that you
are using the wonderful sound-box,
tone-arm and even the needle
which has been perfected only
after years of experimenting, you
can realize the QUALITY and
SWEETNESS of the tone which
is so faithfully reproduced through
the Dulce-Tone Junior.

Any one can attach the Dulce-Tone
If your dealer does nof handle the Dulce-
Tone Junior, fill out the coupon below,
mail it with one dollar and we will for-

ward this wonder instrument to yom O.
0. D. at $14.00.

The (leveland Radio Mfg. Co., ——I

240 8t. Claire Ave. N. E,

) Cleveland, Ohio.

[OEnclosed find one dollar for which send
gxe aCDulce -Tone Junior ($14.00 balance
us

OSend me ¥ gr folder eptitled “anes to l
lgu Through Your Phonograph.'’

L —
LoD

S {1 S :
o

Junior iz, 2 few minutes. To oper-
ate, =1mply wine the tore arm. ai-
lawing thr seedle 1o rest on the
smial! center element of the Dulee-
Tone Junior  This dngenious in-
Atruvaet eliminates the neerssivw
of numeraus expensive head-photoes
when entertuaising a roomful of
peoepiv— i g true economy.

The Duiee-Fone Junior 1 the in-
strument of the century—an in-
strument that will improve any
radio set. Put one on your phono-
graph today and realize the possi-
bilities of radio music for quality
of tone.

Retail Price..
($17.50 West of the Rockies)

THE CLEVELAND RADIO
MFG. CO.

240 St. Olaire Ave, N. E,, Cleveland, Ohio

Sole Licensees under KAEHNI Circuit
Inventions and Patent App}ications'

...Only $15.00 °

and other interference,

stating name of your radio dealer.

The RASAC “PURETONE” Rece1v1ng Set

Combining

Simplicity

Economy
and

Effective-
ness

‘‘Puretone’’ set composed of ‘‘Puretone’’ tuner snd ‘‘Puretone’’ two-stage amplifier, sold
either together as complete set or as separate units.
ment, with improvements which simplify construction and operation, eliminate hisses, scratches
and enable very fine selective tuning.
beautiful as it is eflicient, and priced within reach of all.
Dealers, write for proposition.

RADIO AND SCIENTIFIC APPARATUS COMPANY
606 MIBSION STREET. BAN FRANCISCO, CALIFORNIA

The very latest word in radio develop-

A wonderful home set,
Write for ‘‘Puretone’’ folder,

10c. Charges Radio & Auto Batteries ¥mi'axF-F Booster

Which 18 sn Automatic Full Wave Magnetic RECTIFIER fer 105125 Volt 60 Cycle A. C. Isit not
sratfying to feel 1hat Your Batteries wall Always be Rewdy for All Radiophone Broadesat Music, Sermons
& News, never baving to tell Friends Your Batteries are dead.  The F-F Battery Booster is  complete
Charging Apparatus, unfailing in ite sbility to deliver Service Day & Night & Requires No Skill. as it
Chartes \utomatically & Uperutes Unattended.  Serew Plug in Lamp Socket, Suap Booster Clips on
Battery Terminals & watch gravity rise AMMETER shows amount of current flowing, elimiuating
Al Guess Work.,  Everything being Conplete in One Compact, Self-Contained. Rugged & Conveniently
Portalle CHARGING UNIT. Inthese F-F BATTERY BOOSTERS, which are the Pioneer Full Wave
Rectitiers, Infusible Carboa Electredes Keetify the current, while the Full Wave Design Delivere Rapid
Taper Charge, whick Suves You 90 cent o charge & They Lust 3 Lifetime. REDUCED PRICES:

e 60 duria A 5 Volt Battery at 6 Amperes, $15. Type 12 Charges 12 Volt Battery'st 5 Ampere, $15
- B Charees Rolio "B Hatteries Up tn 100 Volte, $15, F)pe AB Chatzer Hoth Ad b Parterie: $2

pe 160 Changs 5 Volt Batteries at 12 Amperes. ... e e $24

Vype 16124 barees 12 Volt Batteries at 7 Amperes. . . .. ..$24

SnaRubD AU IO & AACIU Ty e TR s Cotnbinat o of 160 & 1612 & Charges Both 6 & 12 Volt Batterimat 12 & 7 Amperr~. 336
The Larger Types are reconnninded fue Lazse Batoees, or abene time s haated. Shippang Weighte C umplm With Ammeter &

+ e Cheek for Prompt Bxpiress Skapient. I via Parcel Post have renuttanee
e lurde Peatage & Invarance Char - e RDE I\ ns* P Cvpe dwired C O D Order Now, or WRITE Immediately for FREL
Descuptive BOOSTER & 12 Battery s Vg e AU \l AYS If Fuil Wave GROUP Charging ROTARY Rulleting 33 & 33A.

FRANCE MFG. CO. Goneral OFFICES & WORKS: CLEVELAND, OHIO, U. S. A

Canadian Rep.: Battbry Service & Sales Co., Hamilton, Ontario, Canada.

Battery Clips 1) w14 1k, Purc oefenm Yoo Degler, -
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"an’ then on the other.

Continued from page ¢

wire of hern off the pump again, an’
Perseus got hisself tangled up in it, an
it burnt most all his fur off! He run-
ned up the telegraft pole out on the
road, an’ he’s bin up there ever since.
Then this mornin’ one of her antenner
wires broke an’ fell down on old Inde-
pendence,—an’ now he thinks he's a
merry-go-round or a jumpin’-jack,
heaven knows which. ’‘Nother part of
the wire hit poor Jerry Mooly, who
was sleepin’ out in the sun, bein’ it
was Sunday, an’ he skedaddled under the
tow-barn, an’ won’t come out no more.
I even offered him a lemon-custard pie;
but he won’t budge. He says he’s kilt.”

“‘Bout time ter do suthin’, by gum?!
Timothy mutters under his breath,
lookin’ at me.

“*Just then I hears a laugh an’ a
patter, an' about five foot four inches
of smiles an’ curls comes skippin’ up

.an’ throws her pretty arms around old

Timothy’s neck.

“‘Oh, I'm so glad you're back, Pa—
did you bring my new audions?”’ she
gurgles, smackin’ him first on one cheek
She was .a
mixture of sweetness an’ mischief 3ll
through ; she showed it in her black eyes
an’ her thick heavy curls;—a little
sweety, an’ a little devil. No wonder
old. Timothy didn’t smasi up her wire-
less—how could he with a girl llkc
that?

“‘When she gets through huggm
him, he mtroduccs me; an’ before 1
know what’s comin’ off, she puts her
arms round my neck an’ goes through
the same performance as she had with
Timothy. I begins to think maybe I
havn't landed such a bad job after all
—an’ I feels sure I haven’t when we
have supper—roast duck an’ jellies an’
layer-cake, an’ all the rest. It made me
feel sad to think of all th’ raw fish
an’ burnt cow-hide I'd eat in my time
on ship-board, when there was grub like
this in the world.

“ A FTER supper Margy drags me

off to the wood-shed to see her
wireless outfit. She had the gear for
a first-class one-kilowatt set, but it
was all lashed together in a tangle of
wires like a pile of boulders overgrown
with ivy. The shed was littered up
with pieces of telephones, an’ clocks, an’
phonographs, an’ tools scattered all over
—a regular dump.

“Of course I'm s’posed to know
nothin’ about wireless; so Margy hands
me a spiel that for humbug an’ hot-air
would make the worst stuff I ever
slipped to green steamer-passengers
sound about as original an’ clever as the
jokes a ten-cent variety-show actor hands
out to the crowd on a rainy Monday
night.

“‘I've been reading some stories
about a wireless operator .by the name

© Continued on page 52
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Armstrong Uses Pacent Radio Essentials in
His New Super-Regenerative Circuit

Pacentized Equipment used by Mn;or Armstrong to demonstrate his super-regenerative circuit

before the Institute of Radio Engineers

\WHEN Major Edwin H Armstrong recently demonstrated his new super-regenerative receiver before
the Institute of Radio Engineers, he was able to receive from the famous WJZ station at Newark
(25 miles distant) by the use of three vacuum tubes, althou éh only a small loop aerial was used in thelsteel

framed building of the Engineering Societies, New York

ity. The program was reproduced with “such

great volume that it filled the lecture hall and corridors.

In his precision radio work, Major Armstrong chose his equipment with the greatest care and with a keen
sense of engineering values. PACENT Radio Essentials were selected by Major Armstrong because they
were of correct design and constructed with honest materials.

ARMSTRONG CHOSE

Pacent Duo-Lateral Coils, as the best suitable
inductances for the auxiliary frequency circuits.
Duo-Lateral Coils are the last word in inductances.
Pacent Universal Plug, because of the perfect,
constant contact they produce which is absolutely
essential in any radio receivers employing extremely
high amplification.

Pacent Multijacks, because, aided by the Pacent
Universal Plugs, they allow him to make perfect
contacts and to rapidly change connections.

Dubilier Micadons, because they have constant
capacity and entirely eliminate the noises caused
by paper condensers. Dubilier condensers are
essential for steady, continuous operation.
Pacent Radio Jacks, because they were designed
especially for radio and they form perfect contact
with Pacent Universal Plugs.

Pacent Duo-Lateral Coil Receptacles and
Plugs, because of their convenience and the perfect
electrical contact they form.

Let Pacent Products help you to build up the efficiency of your radio equipment
Don’t Improvise—Pacentize

150 Nassau Street

A&M\PACENT

Member Radio Section, Associated Mfrs. Electrical Supplies

See the local Pacent Distributor or send for bulletins

ELECTRIC COMPAN

INCORPORATED

Branches
PHILADELPHIA, PA,
Bourse Bldg.

CHICAGO, ILL.
33 So. Clintan St.

WASHINGTON, D.C.
Munasey Bldg

NEW YORK

Tell them that you suw 1t 1n RADIO
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BRYANT TRANSFORMERS

FOR AUDIO FREQUENCY
IMMEDIATE DELIVERY

A better transformer for music an
speech is not made, We leave the ap-
pearance to you.

Designed by former Government

Expert RADIO AID

Designed to amplify all audio frequen-
cies in voice range with equal intensity.
Takes up less panel space, is extremely
rugged, has beautifully blued steel mount-
ing frames, insulation resistances all above
10 megohms.

Both windings of heavy wire—will
not bum out. '

Poasitively Guaranteed as Represented

i Ratio 35 to 1 $5-00

----- Excellent Proposition to Dealers

BRYANT RADIO COMPANY

459 HoMmer AVE. PaLo ALto, CALIF.
perimenter needs a copy. Limited supply
on hand. Send us your order today.

For Sale by ‘“Radio,” Pacific Building, San ‘Francisco

Brings you a copy of the second edition
of the License Quiz Book. Every radio ex-~

“ILLINOIS” THE RELIABLE

MADE RIGHT - STAYS RIGHT

Thrae Styles: No. 1, Panel;
No. 3, Open Type as shown; No.
8, Fully Encased. Ant! Profiteer.
Leas than pre-war prices. Fully
assembled and tested.

Style No.1 No.3 No.3

87 Plates, $7.00 $8.00 $8.50
[2 8.50 4.50 4.78
3 2786 8.75 4.00
it I 2.35 8.35 8.50

Money back if not satisfied.
Just return condenssr within 10
days by insured Parcel Post.

STYLR No. 1. S8TYLB NO, 3.

Options:—With Style No. 1—Instead of Scale and Pointer,
s 8. inch Metal Dial at 50 cents extra, or a 8. inch Bakelite
Dial at $1.00 extra. Large Knobs. Both excellent values, Or
we will, it desired, supply the Condenser with smooth 8/18 inch
center staff, without Scale, Knob and Pointer, at 15 cents off
the list to those who prefer to supply their own dial.

Vernier with single movable plate applied to 18, 23 or 48
plate condenser, $8.00 extira.

We sllow no discounts except 5 per cent on orders of 6 or
more.

Sent Prepaid on Receipt of Price

Pacific States, Alasks, Hawail, Philippines and Canal
Zone add 10¢. Canads add 35¢.

Foreign Orders other than Canada not solicited.

G. F. JOHNSON, 625 Black Ave.

Mxoept:

Springfield, Illinois
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Continued from page 30
of Samuel Jones,’ she tells me, pickin’
up a familiar-lookin’ magazine. ‘He's
just the awfullest boob, and he does
the craziest things. You ought to read
about him.

“I politely declines.

“ ‘Pa says my poor Eusebius boy is a
dunderhead,’ she remarks, with a sigh;
‘but he’s smart as a whip compared to
this silly Samuel Jones that puts his
stories in the magazine.’

“Durin’ the next few days Margy
keeps me pretty busy. First she takes
me around to be exhibited to all th’
neighbors; then she drags me off in
the lizzie to a Sunday-school picnic;
next I have to go out an’ pick black-
berries with her—an’ while I got all
scratched up on briars an’ bit up by
ants, I stood for it just the same, be-
cause I figured that she had to have
some one to take her mind off that
donkey of a Eusebius, an’ I might as
well be the goat as anybody.

“For the first week, I didn’t try to
tamper with her wireless set; but one
night when she is monkeyin’ around in
the wood-shed, I reads on the spark-gap
a kind of a half-coded spoony message,
which I figures must be for that con-
founded clodhopper, Eusebius; an’ right
then I resolves it’s time for action. Of
course 1 wasn’t jealous or anything—
an’ you don’t need to smile that way
neither,—I had to do what old Timothy
had hired me for.

“‘Pretty well after midnight, that
same night, when everybody was asleep,
I puts on my clothes; then slips down-
stairs, an’ out into the yard. It was a
queer night, even for Kansas. A strong
dry wind was sweepin’ in from the
south, swishin’ through the sycamore
trees around the house; an’ the low
barns an’ the fields were splotched
with flyin’ streaks of pale moonlight,
for the sky was full of rollin’ clouds,
through which the moon was scootin’
like she was scared somethin’ was after
her. It was one of them nights like
you read about in a story-book, when
there’s goin’ to be a murder.

“In th’ wood-shed, it was pitchy dark.
Th' first thing inside the door, I steps
on Perseus, the family cat, who lets
out a yowl that makes me jump half out
of my shirt. Somehow I have a hunch
that somethin’ is wrong. Fumblin’
around in th’ dark, I can’t see nothin’;
but I feel as if there is some darned
thing slinkin’ around in th’ wood-shed
that doesn’t belong there. Every time
the wind moans outside, it makes me
shiver, an’ I get so nervous an’ jumpy
that I begin to wonder if all th’ fine
grub I've been stuffin’ myself on has
give me a sleep-walkin’ nightmare, my
system not bein’ used to anything richer
than moldy sea-bread an’ soggy spuds; so
I pinches myself hard to make sure I'm

awake, which I am.
Continued on page $4
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el cnore prvcitable this fall

Gl oall ratho fais The Christmias
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Two Very
Profitable

SPECIALS

Koehler 3-Plate Vernier

Variable Condensers
Heavy alnnennm plates. thick Bakelite ends, List

;;:x;:r parts ot gr}axs. mrklvglated. ioomnn
Mfd capacity ther gires ccurately man $1 5 0
GREWOL Crystal Detectors

vfactuied and caretully tasted, Kochler Con
No trouble selling tlis fixed detector.

dersers have made good,

Stays
adjusted.  Guaranteed teated cerystal in dust- 2 OO
provf gla<s  up. LIST .

Test our service with a trial order of these

two standard sellers.

DISTRIBUTORS FOR

Acme
Baldwin
Bradleystat
Chelsea
De Forest
Evercady
Federal
Homcharger
| Jefferson
Klosner
Magnavox
Murdcck
Paragon
Thordarsen
Tuska
Western Electric

Wholesale Only

1\/r

Write for Attractive Discounts on Qur Complete Line

Everything Comes to the Dealer Who Looks Ahead |
and Prepares Profit by the Past and Order 'Now e

Tell them that you saw it in RADIO



54

RApio for AucusT, 1922

Radio Frequency Transformers

The R. T.—1 Transformer Works on All
Standard Makes of Tubes

For Amateur and
Broadcasting
Range 175-500

Type RT-1,
Price $6.00

Mr. Amateur: Hook up a radio transformer ahead of your detector and get
acquainted with stations you have not heard before.

The Type RT—1

Transformer of special R. F. iron core construction. (Patent pending.)

Transformer having complete shielding.

Transformer covering the amateur wave-length efficiently.

Transformer giving maximum amplification per stage.

Transformer designed by former Government radio engineers

Commercial and special range R. F. transformers supplied

RASLA SALES CORPORATION Inc.

National Distributors for Radio Service Laboratories
10 EAST 43rd STREET NEW YORK CITY

TWATER K

1 RADIO APPARATUS 1

Vatiocoupler With Panel

' Atwater Kent Radio Apparatus has been received with enthusiastic ap-
i roval. X

! ?\ maintenance of the same standards of quality, accuracy sud precisiomn |,~
Inherent to all Atwater Keut products assures maximum performance. H
Exhaustive laboratory tests at home and abroad attest to its efficicney. 1
Variometers, Variocouplers, Audio Frequency Amplifying Transformers.
Tuble and PPanel Mounting Rheostats, cte.. are made complete in this plant.
New units are being produced from time to time. Defore purchasing send
for latest literature.

ATWATER KENT MANUFACTURING COMPANY
4947 Stenton Ave. Radio Dept. Philadelphisa, Pa. y

s

WE USED OUR BEAN

IN DESIGNING
THE PARKIN DIAL RHEOSTAT (pat. pending) and by mounting the
resistance element in a circular groove in the back of a 8” molded Bakelite
dial eliminsted one part and: saved yom the cost of s dial. The groove
boing rocesned, allows the dial to clear the panel by the usual distance of
1:16”. An off position is provided and s stop on the dial emgagea the
stationary contact at the extreme positions. The 880-degree rotation in-

ﬂu'elmﬂuot 1: ustment. A brass bearing insures s true runming dial and
smooth ac -

All figures and graduations are filled with brilliant white enamel. All
brass parts nickel plated. Bakelits knob. Resistance is 5 o earrying
ecapacity 2 amps. .

No. 77 Parkin Dial Rheostat, postpaid. ...ccvvvieicnennnnee esee 8175

POR SALB BY ALL LEADING DEBALERS
Send for froe catalog, No. 3, describing our oomplete line.
Dealers: Write for proposition.

PARKIN MFG. CO.

SAN RAFARL, CALIF.
Tell them that you ssw it in RADIO

Continued from page 52

“Havin’ brought some matches with
me, I was about to strike one; but just
then I hears a clicky, rasping noise, and
right after that a groan—a gaspin’,
horrible groan like somebody stabbed an’
bleedin’ to death—right at my feet!
Froze stiff as a’ iciclé an’ my hair
standin’ on end, I holds my breath an’
hugs myself, wishin’ to heaven I could
remember where th’ blasted door was—
which I couldn’t.

“Finally I manage to get up against
the wall, where I stand tense as a steel
spring, and listen. Everything is still
as death now, except for the whining of
the wind outside, and a low, gurglin’
sound, like the gushin’ of blood. Just
as I am makin’ up my mind to start
creepin’ along the wall and try to find
th’ door, all of a sudden there begins
right in the same place beside me a
terrible, blood-curdlin’ scream, “Yar-r-
r-r-00-00-00-0-0-0/—half howl an’ half
shriek—that sends me flyin’ straight
across th’ wood-shed, leavin’ behind my
suspenders an’ half of my pants, which
got caught on a nail in th’ wall. Makin’
a whizzin’ spurt to where I hoped th’
door was, I trips up on a blasted grocery
box full of scrap-iron an’ junk, and
sprawls flat on my face, digging my
nose half way through th’ flcor. 1
bounces to my feet an’ makes another
dash, but I comes so fast that I rams my
head against th’' wall with a A-r-r-
rumpt! that sends a million stars shoot-
in’ in front of my eyes. Findin’ myself
at the door, I yanked it open so hard I
tears th’ door-knob off, an’ suckin’ in my
breath like a gas engine, I catapults out
into th’ yard. '

Gettin’ half-way to th’ house in two
jumps, I puts th’ breaks on again an’
comes to a skiddin’ stop as old Timothy
comes dashin’ out onto th’ back porch
in his night-gown, carryin’ a lantern
an’ a double-barreled shot-gun. The
instant he sees me out in th' dark, he
levels his blunderbuss an’ blazes away
in my direction with a fire-belchin’
bang! like a bustin’ cannon. A piece of
burnin’ wad stings me on th’ cheek, but
th’ charge of buck-shot goes by. This
was too much for me. My knees cave
clear in, an’ I sags down on th’ grass.

“ 1 got him! hot durn his onery hide
—1I got him!” yells old Timothy; an’
he comes gallopin’ at me with his night-
gown flappin’ in th’ wind like a main-
sail gone adrift, an’ his second shot-gun
barrel ready for business ;—but when he
recognizes me, he’stops, astonished-like.

“‘Goshamighty tunkets!’ he ejacu-
lates, ‘I thought ye wuz thet gol-
durned skunk agin?! :

“ ‘Sk-sk-skunk !’ I mumbles, staggerin’
weakly onto my feet. ‘Couldn’t ya tell
me from a sk-skunk? - - :

“ ‘No—thur's some low-down thievin’
amachoor bin gittin’ away with Margy’s

_aujons an’ things—I theyght sure J'd
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got him, by gum! Timothy pants,
kind’a disappointed-like.

“ ‘Well—well, wh-what’s that cursed
thing in th’ wood-shed ?’ I gasps.

““Thet's Margy’s buglar-scarer,’
answers Timothy. ‘She’s got a ’lectric
bizness rigged up so’s if anybody opens
th’ door at night, it starts off a’ old
phonygraft hid down under th’ floor
with a home-made record on it whut
sounds like somebody was bein’ burnt
t’ death by Californier Indians. We
made it by gittin’ Jerry Mooly, th’ hired
hand, ter try t' sing “Rocked in th’
Cradle of th’ Deep,” when he was full
a2 Jim Hogan’s moonshine.’

“I GOT back to bed without Margy

findin’ out who’d been shot at.
Next day she has me help her rig up
another contraption in th’ wood-shed,
so that if anybody tries again to sneak
in there, three flat-irons an’ a topmaul
will come crashin' down on his neck.
So far as I was concerned, there was
no need of riggin” anything. I was
through with night-hawkin’ around that
place.

“One afternoon, though, I manages
to slip into the shed with a handful
of carpet-tacks, which I dumps into
the cells of Margy’s filament-current
storage-battery. I sees next day that
they’re puttin’ th’ battery on th’ blink,
all right; so a while afterward I hunts
up old Timothy to tell him the good
news. I finds him standin’ out in.th’
yard alongside his Ford, in his town
clothes, lookin’ peeved as blazes.
~ Margy’s storage-battery’s gene up
the spout, somehow ’r ’nother,’ he tells
me. ‘I had to give her th’ battery
out o' th’ ottymobile, an’ take th’
bunged-up one. Zachary Bilgiks sez
as how th’ price o’ butter hez riz two
cents down ter Rapsville, an’ I got ten
pounds I hev ter take down, right away.
I wish ye'd try an’ see if ye kin doctor
up this durned bat’try a little.’

“T fixes th’ battery—an’ if I didn’t
say nothin’y I thought plenty. :

“I leaves th’ wood-shed alone for a
while, after that; but a few evenings

later I overhears Margy sendin’ another |

of those confounded half-coded notes
to somebody; an’ feelin’ sure it must
be for that homely worm of a Eusebius,
I gets pretty wrathful.

“As I said before, I wasn’t jealous;
I’d been hired to stop this foolishness
an’ I was determined I was goin® to
do it, if I had to burn down th whole
darned ranch.

“The next morning, I manage to get |

away from Margy while she is busy
washin’ th’ breakfast dishes; an’ hikin’
out into the wood-shed, I hunts up a

spool of fine magnet-wire—about num- |.-

ber thirty. Taking this, I goes out an’

twists the end onto the ground wire

of the wireless set; an’ runs it up th’
Continued on page 56

' greatly ' increases the
" range of any receiving

“Stop those back fence concerts’

yowls of a prowling Tommy
are as mere love-songs beside
the ear-splitting howls of a per-
turbed radio set (and you'll be
surprised how often one gets per-
turbed without the calming influ-
ence of the proper Anmhfy:ng
Transformier) K
Most any transformer can am-
plify sound, but it will also am-
plify the stray fields which pro-

duce howling and distortion. It

takes the Acme Amplifying Trans-
former with its specially con-
structed iron core and coil to put
an end to the ‘‘back-fence’ con-
certs. Only when you
add the Acme do you
get the realistic tone
and volume somarkedly
absent in the ordinary
radio receiving set.
The Acme Radio Fre-
quency Transformer

set, either vacuum tube

¢

A\MF A 2

Type A-2 Acmc‘émpleymg
“Transformer

Price $5 (Eut of Rocky Més.) Ot’ﬁce, 1270 Broadway.

or crystal detector type. The
Acme Audio Frequency Trans-
former produces not only volume,
but reality of tone. It is indis-
pensable to the satisfactory opera-
tion of loud speaking devices.
The combination of one or more
stages of Acme Radio and Audio
Frequency Transformers assures
the maximum of range, of volume
and of reality ih tone.

The Acme Apparatus Company,
pioneer radio engineers and man-
ufacturers have perfected not
only Radio and Audio Frequency
Transformers as well as other re-
ceiver units and sets,
but are recognized as
the foremost manu-
facturers of Transmit-

ting Apparatus for
amatelr purposes.
Sold only at the best
radio stores. The Acme
Apparatus Company,
Cambridge, Mass.,
U. 8. A: New York Sales

% i

Jjor ampllficaﬁon

-
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Armstrong’s New
Super-Regenerative Receiver

How to Construct and Operats It. Photos,
Diagrams and Graphs from Two Different
Sets Constructed by the Author.
By Kenneth Harkness.
Booklet Ready for Delivery. Price 40c.
Published by

THE RADIO GUILD, INC.

WOLF AERIAL
Eliminates all
Outside and Inside Wires

S8imply connect the Wolf Aerial to any
Electric Light Socket in your homse or
office and receive brosdcasting concerts

with your Redio Set. 256 W. 84th 8t, N. Y. C. Phone LONG10279

Baves Cost of All Aerial Construction.
Increases Signal Strength.

Reduces Interference and Static.

No Danger from Wind or Lightning

Storms. . .

No I,ig‘linmnz Bwitches or Arresters re- Wirelose Radio
quirsd.

Can be Used on Direct or Alternating Telegraph Telephone
Current.

Will operate with Bafety on Orystal and Stocks Stocks
Bulb Sets.

Nothin, l;o mn'lu;—-No Wires to put up. for for

The Wolf Aerial comes ready to use. Sale Sale

Guaranteed to give good
results or money refunded

Agents and Stock Salssmen Wanted

If it is_a WIRELESS TELEGRAPH or a
RADIO TELEPHONE STOCK, and if it _is
on the Market—WE HAVE IT—WE BUY
IT—WE SELL IT—WE TRADE IN IT-—and
wo can tell you sll about it. A few hundred
dollars invested in WIRELESS, the right kind
of stock, will produce fortunes in & decade
beyond your fondest expectations.

Btock Salesmen can make good money now
that the boom is on. OCut this ad out for
future reference.

P. 0. KULLMAN & 0O,
The Wireless Brokerage House

Order from your dealer or
send direct to us

Price $1.50 Postpaid
—— The —
Wolf Radio Company

408P B8cherer Bldg., Detroit, Mich.

110-116 Nassau St., New York Oity

rora PRAMCO” UNIT

TRADE MaRK

Includes All Necessary Panel Mountings for
a Complete Crystal Receiver

CONTENTS

2 Small Posts for Telephone Re-
ceivers

2 Switch Levers, 114" Radius

1 Crystal Cuﬁ

1 Phosphor Bronze Cat Whisker

All Parts Polished and Nickel-Plated with Our

Unequaled Finish. $2 00

Put Up in a Box Complete for
From Your Dealer or Direct Postpaid

PREMIER RADIO MFG. CO.

Switch Points, Switch Levers, Binding Posts, Crystal Cups, Detectors, Etc.
Our New Literature Now Ready for Dealers

601 Berks St. Philadelphia, Pa.

18 Switch Points with Nut

4 Switch Stops with Nut

1 Detector Post, Universal Joint

2 Large Binding Posts for Antenna
and Ground

— e

Tty REYNOLDS RADIQ Serviee
9ZAF from DENVER KLz

IMMEDIATE DELIVERY
“ESCO” Motor Generators CLAPP-EASTHAM

400 V—100 Watt.......... $ 65.00 H R Receiver.. e $40.00
500 V—100 Watt.......... 68.00 H Z 2-step Amplifier........ 40.00
1000 V—500 Watt.......... 185.00 R3 MAGNAVOX .......... 45.00

Above prices {. 0. b, Stamford

Reynolds Radio Co., Inc. 227322%% Denver, Colo.

—
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Continued from poge 35
wall of th’ shed, pushin’ it under a
batten where it couldn’t be seen; then
I climbs up onto th’ roof, figuring to
bring the wire up onto the aerial lead-in.

“After spendin’ quite a lot of time
workin’ the wire into small cracks an’
crannies, at last I have the upper end
ready to twist onto the lead-in. To do
this 1 have to hang way out over th’
end of th’ roof an’ reach down;—an’
just while I am hangin’ in this neck-
breakin’ position, tryin’ to make the con-
nection, I hear the confounded rotary-
gap down in th’ shack beginnin’ to hum.
Before I can let go of that blasted tangly
lead-in, th’ spark crashes out with a ter-
rific whr-00-00-0-0/—and’ th’ next thing
I know, I'm lyin’ flat on my back down
on th’ ground, tryin’ to get my breath.

“A few minutes later, Margy comes
out, and sees me lyin’ in the grass.

“‘Takin’ a sun-bath, aren’t you?' she
chirps, trippin’ up alongside.

*“*Yes, it's right pleasant lyin’ here,’ I
answers, tryin’ to look drowsy an’ con-
tented ; but swearin’ to myself that I'd
never try that stunt again.

“ HAT was the last time I ever
fooled around that wood-shed.
There didn’t seem to be any need of it,
anyway ; because Margy an’ I were get-
tin' to be better pals every day. We
were goin’ skylarkin’ in the lizzie pretty
frequent now; we sit together in the
hammock on the front porch every even-
ing; and we even begin to hold hands
under th’ post-card album when old
Timothy butts into th’ parlor after sup-
per to read th’ ‘Corn Planters’ Journal’
“Margy keeps gettin’ more sweet an’
cuddly every day, and sometimes I would
find her gazin’ at me with a kind of
starlight dancing in her black eyes that—
well, after sittin’ down one day an’
thinkin’ it all over for a long time, I
finally comes to the conclusion that the
only thing left for me to do is to marry
her. I hadn’t fell for her or anything
—you want to understand that—but
she was too sweet an’ pretty a girl for
that codfish of a Eusebius to get away
with, and it was up to me to save her,
even if I had to dig up th’ price of a
weddin’-ring. Course old Timothy had-
n’t hired me to go quite so far as that,
but th’ ranch cookin’ seemed to agree
with me, and it was up to me to save her,
I believe in always doin’ a little more
than just what I’m paid to do; I never
was a work-pincher or a clock-watcher.

“So one evening out on the lawn, it
comes to a show-down. I hands Margy
th’ old spiel, orates the only-girl-in-the-
world mush with all th’ trimmin’s, an’
waits for th’ answer.

“‘Ask pal’ she says, looking up shy-
ly from under her dark lashes; an’ then
she runs away.

“I breezes up to old Timothy while
my courage is up, an’ asks him.

Continued on page §8
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E FOREST Dependability is an inbuilt quality that only years of experience in the

building of radio apparatus and a thorough knowledge of radio science can give.

It is not a tangible element that one can grasp or point out yet its presence is essential
to satisfactory performance.

To those who are looking for satisfactory performance, De Forest
Radiophones also present technically correct design, handsome appear-
ance and unequalled efficiency. De Forest Reputation and Prestige
insure the quality of the workmanship and materials used being of the
highest.

The Everyman Receiver is for 30 mile reception; the Radio-
home Receiver is a vacuum tube set efficient up to 100 miles; 4
for use with either of these sets there is the “DT-800" Two- /5
Stage Amplifier. MR-6 Receiver includes an unsurpassed

tuner, tube detector and two-stages of amplification. Ask

your friends who use them.

DE FOREST RADIOPHONES

‘““The Standard of Dependability’’

Frederal

HEAD TELEPHONES

Light In Weight—
Extremely Sensitive—
Durably Constructed—

Carefully Matched In Tone—
Will Perfectly Reproduce
Radio Sounds—

Prices—Per Pair:

No. 53-W, Total Res. 2200 ohms,
$8.00

No. 52-W, Total Res. 3200 ohms,
$10.50

ABSOLUTELY THE BEST ON
THE MARKET

REGARDLESS OF PRICE

Made by a Company With 22

Years Successful Experience in

the Manufacture of High Grade
Telephone Apparatus

The
FEDERAL COMPANY

With Its Rating of $1,000,000.00
and Over Guarantees the Efh-
ciency of all Federal Apparatus’

DEMAND

From Your Dealer GENUINE
FEDERAL APPARATUS
Accept No Substitute

Federal Telephone and T Uplpgraph Tompany

BUFFALO, N.
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THE RADIO STORE

562 East Colorado Street
PASADENA, CALIFORNIA

““:—m'::—"‘ Lo e dE TR o

Altissimo Receiving and Loud Speaking Outfit

Kennedy Universal Receiver—type 110................ $250.00
Kennedy Two Stage Amplifier—type 525............... 85.00
Western Electric Headset—type 1002-C....o........... 15.00.
One Detector and Two A nplifier Tubes. . ... o .' ......... 18.00
Magnavox Loud Speaker—type R-2 with 18" hom. ... .. 85.00

. Magnavox Three Stage Power Amplifier—type AC-3.... 110.00

*  Amplifying Transformer. .. ......... ... ...~ ..., . 7.00
Three 5 watt Power Amplifying Tubes....... .. * ... 24708 -
BBatteries.............o i . 24.00

- Edison Storage Battery—6 cell 75amp. hr.............. 78.00
Tungar Rectifier—5 ampere 50 cycle., e 36.00
Antenna Equipment. ... ........io.i i 8.00

Altissimo Outfit with 60 cycle Tungar Rectxﬁer : 5 $734 00

Paul Franklin Johnson

“Tell them that you saw it’in RADIC ~

Continued from page 56

“He looks kind’a surprised, an’ strokes
his goatee awhile.

““Wull, I reckon it’s all right,” he
says, at last. ‘I'd let her marry a China-
man, "fore I’ll see her spliced up ter thet
durned Eusebius!’

HE weddin’ is set for Margy's

eighteenth birthday, which is due
in two weeks;—an’ then there begins
th’ greatest stewin' an’ preparations you
ever saw. Th’ whole darned farm was
turned upside down with dress-makin’;
cake-bakin’; red an’ green paper bells;
and invitations to all th’ farmers in th’
state of Kansas. I was a happy imbecile
until two days before th’ big day, when
trouble lands on me with both feet.

“As 1 was sittin’ out in the shade on
the front porch dreamin’ about the girl
an’ the home-cookin’ I was goin’ to have
all th’ rest of my life, Margy comes cry-
in’ an’ all upset and tells me that it's
all off. At first she wouldn’t say what
was th’ matter; but after a lot of honey-
fussin’ around, she takes me out to the
wood-shed an’ shows me a bunch of old
bills for wireless instruments.

“‘I'd forgot! she sobs, like she was
clean heart-broke. ‘It was about three
months ago—I sent for a lot of ap-
paratus collect on delivery—and pa was
so mad that time because he’d found out
I was using my wireless to talk with
Eusebius, I was afraid to ask him to pay
fér it. I-—I told Eusebius I'd wait for
him to work all his time for old Ebene-
zer Pitts if he’d pay for it—and he did.’

“That was a stunner; but after think-
in’ it over awhile, I sees a way out.

“*‘How much was it? I asks her.

“‘A hundred and forty-nine dollars
and fifty-three cents, altogether,” she
says,, wipin' her pretty eyes, an’ lookin’
at me, hopeful-like.

“] was determined I wasn’t goin’ to
let a little thing like that get between
me and strawberry short-cake for life.
Next mornin’ 1 takes possession of
Timothy’s lizzie, tellin’ him I'm goin’
down to Rapsville to buy some new togs.
I rambles all the way up to Stonefield,
and after doin’ some inquirin’, I finally
locates Eusebius-—a fat-faced idiotic-
lookin’ cross between a donkey an’ a
clod of dirt.

“‘I'm tyin’ up with Margy Tuggle,’
I informs him, right ‘square off the bat.
‘Here’s your blasted hundred an’ forty-
nine bucks an’ fifty-three cents for that
wireless gear of Margy’s you paid for,
an’ a note from Margy—and now we're
clear of you! If I ever catch you hang-
in’ around Pilcher’s Corners, I’ll rip you
inside an’ throw you to th’ buzzards!’

“] departs, leavin’ th' mbc standig’
there with his mouth gapin’ wide enough
for a’ elephant to have shoved his foot
in it.

Continued on page 60
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Anrerican At Macte Co.

6313 No. Clark St., Chicago.

|

e~

MISSOURI WILL SUPPLY YOU

MARKET CONDITIONS ARE IMPROVING
EVERY DAY. SO IS OUR SERVICE. TRY IT.
THE MAN WHO KNOWS

REGENERATIY ] : 1 F1c IPHONES
. [.pl: f;: ERATIV I:. RFCE[»FP , BUY S 1] l‘l“)\l = ) ”l”“'!"ELFIHO ES 51200
RN c i . abdwins . .
No, Lo i H o Ralilwces. . . . 13,09
N, Clu=s U Tt Tape FoNacdwes 14.00
No. © k. Woirrere L0 (8 Murdock 2040 ohm. 6.00
EPR

ES 2 T I I O CR

5 Murdaes 3000 ahm. 8.00
M

| RADIO g
HISS NJURI &
D UPPLY

Couhen .00
[Fo 397 whm 7.00
RHEOSTATS
11y ” pl Ne . ’. Paragen 0 $1.50
; ) Nao Pt veneral Rad 2 %
Service Orlsﬂnal R P S o
\f N 1 3 U
$1.00 VACUUM TUEE el 1os
1 Na AU Detaciar $~ a0 : :
Lo L , “‘B"* BATTERIES
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A'\I ‘LI n‘*.-‘(. TRAN:-YORMERS ~‘ oo e et 0.0 DA CoEml U vElR el 3ad)
N - [ETN T S O O [N reer HERINO] (RN GRS Yoo e
NS i ATLANTIC 1A :
NI e - ATLANTIC PACIFIC . , I
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“We give ull 12 can foar what we get Instead of Getting all we can for what we gice”

MISSOURI RADIO UPPLY OMPANY

4623 Maryland Ave, SAINT l OUIS MISSOURI
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Continued from page 38

« HE old lizzie had run all right

comin’ up to Stonefield; but she
bucks all th’ way back like a’ ornery
broncho. Tires blow out; the gas-tank
springs a leak ; the radiator goes dry; th’
timer falls to pieces; an’ every other
blasted thing breaks down.

“As I crawl up alongside th’ house;
where the engine gives a last wheezin’
gasp an’ dies a long-deserved death, I
can smell calamity in th’ very air. Tim-
othy meets me on the runnin’ board, his
goatee standin’ out stiff, like a typhoon-
warnin’. He shoves a note into my
hand.

“‘Read it!’ he jerks out. I reads it.

‘Don’t you think I saw what you

-were doing the day you fell off the

wood-shed? You are the awfull-

A Better Variable Air Condenser est boob. Margy.

“*Huh! I gasps, clean dazel. “What

Because lt ls Made Better _yPScl::::gone !" raves Timothy. ‘Some

The time has passed when any condenser would suit you. You must gpl-damed fk““k guve ,thet dum EUS?"
have sharp tuning. You must have a condenser that will work | bius a ,1°t 0 money, an he ,Pald off his
smoothly and be easy of control now and years from now. COTOCO debt v, Ebenezer Pltt§—an early. Eh‘.s
Condensers have established a reputation for low electrical losses and mornin ,he comes with a weddin'-li-
precise mechanical construction. cense  an sngakcd off with Mafgy‘!
. Margy was eighteen at half-past six—

The best way to be sure fo gel best results is to an’ thet cussed ol’ Zoroaster Sims mar-

BUY YOUR RADIO SUPPLIES BY THE NAME ried ‘em three minnits after! Said he

hated ter do it, but Eusebius had ten
dollars, an’ butter’s riz agin. If I kin

ever find out who guve Eusebius thet
O O‘ O ) money, I'll bust his rotten head—hot

durn ’im !’
““Well,’ 1 sighs, jugglin’ some forty-
TRADE MARK AEG U. 5. PAT. OFF. seven cents in my left-hand pants pocket:
This name means RELI_.%BI@JTY—; ‘You sure ought to.””
OUR OTHER !I!tl:(g'ix:)s sp:éligli:gs—t&eeaxfgeﬁletg:m&zulgs Nation cny Advertised
SPECIALTIES: for you. v

If your dealer cannot su{)ply you, send
us his name and we will take care of
you.

G-W

Amplifying Transformers

—for Audio Frequency Write for Fblders .

—for Radio Frequency Sl d

for Radio Freq COTO-COIL COMPANY 1ders
< 87 Willard Ave., Providence, R. L and Rods

G-W sliders make per.
fact electrical contacts
due to a gmtented bow

1ich t{:eue:
y against the slider
and a spiral tip con-

“HITON” || *25 B
. 14" 30c %ﬂ%ﬁ?’é‘ﬁﬂm
Varlable Condensers Plenty of Other Sliders But None

With the Advaniages of G-W
More G-W Sliders sold than all other makes
bined.

Ends, moulded bakelite—Plates, half hard alumi-
num—Large knob—Positive rotor stop—Soldered com!

pigtail connections—Adjustable tension on rotor.
¢ The G-W Improved Detector
Corrects the faults to most detect:

43 Plate 000 mfd............ ... $5.25 Position will not loosen after setting. Entirely new
of crystal screws—iocks
23 Plate .0005 mfd.............c... 3.60 557 Hedaricaly and ecimeally pertece 0o
13 Plate .0002 mfdee..nnneeeenn.. 275 to the usual G-W Quality Standard.
7 Plate .0001 mfd................. 2.35 Distributors Wanted
* * * -
Hiton Radio Laboratories |||Gehman & Weinert
It your desler does not M.au;.:}:lm:ggcﬁwmﬂ%l’?dum
IMMETE  DELIVERY 641 No. Bronson Ave. Los Angg‘l:s;Cal. A dress inquirise to Dopt. C.

Tell them that you saw it in RADIO



.RAp10 for AucusT, 1922

61

MON-YOUGH RADIO ASSO-
CIATION ELECTS OF-
FICERS

At a semi-monthly meeting of the Mon-
Yough Radio Association, held Thursday
evening, June 1st, in the club rooms, 326
Fourth Avenue, McKeesport, Pa. the
following officers were elected:

Vice President, John Hunter; Assistant
Secretary-Treasurer, Emil Klob; Techni-
cal Committee, H. F. Kelso, Donald Wil-
lard; Chairman, Albert G. Moore; Mem-
bership Committee, Walter Estep, Chair-
man; Albert G. Moore, Harry W, Wallis,

The new officers will assume their
duties July 1st, for a term of one year.

The Mon-Yough Radio Association is
an affiliated society of the American Radio
Relay League, and has a membership of
72. Four of the members are licensed
operators, two of whom hold a limited
broadcasting license identified by call
WIK.

Two classes of membership are avail-
able, junior and senior. The membership
fee and dues are very nominal. Radio
fans are urged to investigate and consider
the advantages of affiliating with this as-
sociation, which meets regularly the first
and third Thursday of each month, at 8
o'clock p. m. Information may be ob-
tained by addressing a post card to the
association at the above address.

SUNSET RADIO CLUB

The last meeting of Sunset Radio Club was
thrown open to all interested in amateur radio
and broadcasting and was largely attended,
the Chamber of Commerce Directors’ room
being well filled. The papers of the evening
were by Lieut. Col. Robert Loghry of the
Presidio, San Francisco, on “Military Radio,”
and Mr. Cattell of the Mare Island Labora-
tory, whose paper was on the “Vacuum
Tube.” Mr. Davis presented a complete
Reinartz tuner for demonstration. Dr. A. E.
Banks presented a home made wavemeter,
calibrated from 150 to 600 meters.

Sunset Radio Club in an effort to further
the interest of broadcasting receiving stations
has prepared a series of lessons in radio
telegraphy which will be broadcasted nightly
from KDPT, the Southern Electrical Co. sta-
tion of San Diego. It is felt that the ranks
of amateur radio will be added to consider-
ably, following the completion of this course.

Major Lawrence Mott is expected to read
a paper before the Club at the next regular
meeting,

Owing to QRN, local relay stations are suf-
fering with the rest of the District, but a fair
degree of service is being maintained at cer-
tain hours. .

The members of Sunset Radio Club were
delighted to greet Mr. F. H. Schnell, Traffic
Manager, A. R. R. L,, at a special meeting
called at the Federal Building on June 19th.
The speaker was introduced by Major John
F. Dillon, Radio Inspector 6th District. Both
Major Dillon and Mr. Schnell thoroughly
covered the subject of amateur co-operation
and were enthusiastically received. An un-
fortunate incident whereby a certain rowdy
element endeavored to break up the meeting
was promptly squelched by Major Dillon and
the four individuals in question left the room,
much to the delight of all remaining, when
the speaker. Mr. F. H. Schnell, proceeded
with his talk,

C. W. has now invaded San Diego in
earnest and most of the old sparks are disap-
pearing. Station 6ZB, which has operated a
C. W, for over two years, is still going strong.
6TW, the best in the locality, is getting ready
for next winter's trafficc. 6BJY has recently
installed a keen set. 6AJH is reported to be
in favor of installing one. Rumor has it that
the following stations are about to install
C. W.s: 6]1, 61Z, 6MZ and 6AHF.

To Get the Most from Your
Radio Set Use “A’’ and “B”

WESTINGHOUSE

RADIO

¥ BATTERIES %

“The Best Westinghouse
can build.”

13%41n. long
S 11a. wide
Ny bigh

WESTINGHOUSE
UNION BATTERY (0.

Swissyale, Pa.

SOMETHING NEW

Made to Please You and Priced to Please

Your Posketbook

By departing from convemtional design in audion sockets we
Yavs combined the adrantages of sll, the disadvantages of nons
snd a price lower than any. Think
of it—a sturdy, easily mounted sock:
ot that is heat Droof, has bakelite-
insulation, handy binding
posts, ete., all for 75e.

And here's a
rheostat that takes panel space 2
inches in diameter, needs one hole
t0 mount, has six ohm resistance,
all off and all on positions and a
brass panel bushing. Priced at 906,

THE WILCOX LABORATORIES

dileeto

Type 128. Tube Socket
Price 75¢ Postpaid
Tell them that you saw it in RADIO

The Westinghouse “A” is a special
radio battery, made with a heavy
plate and separator to insure long
life. It furnishes just the type of
strong, steady, constant current of
low voltage that radio reception
needs. It will stand continuous use
without getting “tired.”

The Westinghouse “B” is the best
answer yet found for “B” battery
roblems. With occasional recharg-
ing it will be constantly full of
energy and will last indefinitely.

It is noiseless, clarifies the signals,
does not polarize. Tts adjustable
contact gives adjustable voltage by
which you can take the howl out of
your vacuum tube.

Don’t let incfficlent batteries
spoil your radio pleasure. Get
Westinghouse “A” and *“‘B™
from sour radio dealer or call
on the nearexst Westinghouse
Battery Service Station.

smooth running

LANSING, DEPT. J., MIOHIGAM
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ternating current and there is a deflec- PHONES
MILLION POINT tion of the diaphragm of the telephone

'NATURE’S FINEST
MINERAL

(Direct FProm Mine)

ATYOURDEALER’'Sormail
$1, bill, M. O., or check, for

LARGE BOX

to-—-

Million Point Minéral Co.

8an Francisco Office, 1264 Olay 8t.

To obtain BEST results
ACCEPT NO SUBSTITUTE!

Your storage
battery

IS NOT A POWER PLANT;
IT MUST BE RECHARGED.

The Riggs Rectifier

$12.50

postpaid, anywhere, is the cheapest
and best way to do it.

W. H. RIGGS
Box 304, Everett, Wash.

THE RIGGS MFG. CO.
Urbana, Ohio

Liberal discount to dealers

Immediate
Delivery

on all standard makes of Radio Apparatus.
No matter what instrument yeu desire,
send us your order for quick pment.

Chicago Amateurs: Come and inspect our
new apparatus. Open all day Saturday.

Chicago Radio Apparatus Co.
Ine.
415 South Dearborn St. Chlcago, 111,

New Ground Floor Salesroom

SUPER-SENSITIVE

Solid Gold Cat Whiskers

25¢ Each, or $2.50 Dos. Postpaid to Any
Address. Special terms to Dealers.

RADIO SHOP

840 8. Spring 8t. Los Angeles

receiver for each wave train and the
sound or note produced in the receiver
depends on the number of wave trains
arriving per second.

Referring to the water analogy, if the
water is struck rapidly by the blades of
a revolving paddle wheel a series of

‘waves of equal amplitude will be gene-

rated. There will be no damping be-
cause the source of energy is constant
and an undamped or continuous wave
train is set up.

Undamped waves may be generated
electrically by using an electric arc with
special equipment or by using the three-
electrode vacuum tube, which when
properly connected, will generate un-
damped oscillations. The advantages of
C. W. (continuous wave) over damped
wave are the greater efficiency of recep-
tion and sharpness of tuning which
results.

It is obvious that the crystal detector
will not ‘“detect” C. W. because the
wave train is not- broken up into groups.

The heterodyne method of detecting
C. W. signals consists of generating hngh
frequency oscillations at the receiving
station with special apparatus and then
superimposing the high frequency oscilla-
tions on the C. W. oscillations in the
detector circuit. If the oscillations gen-
erated locally are made a little more or
less than the antenna oscillations “beats”
will be produced, which will be audible
i the telephone receivers.

The autodyne method of reception
utilizes one vacuum tube both as a de-
tector and generator, for with certain
connections the tube will both generate
continuous wave alternating current and
detect C. W., thus giving a self-hetero-
dyne effect.

The regenerative receiver makes use
of detecting, amplifying and generating
actions of a vacuum tube. It will detect
spark or damped waves, it will regen-
erate or greatly amplify damped and
undamped waves and-it will cause the
tube to oscillate and generate radio fre-
quency currents, which when superim-
posed on the incoming antenna currents
will render audible C. W. signals.

‘The regenerative receiver under cer-
tain conditions (when the tube is oscil-
lating) may actually radiate energy back
into the ether, that is the set may receive
and send out energy at the same time,
this action taking place when the tube
is made to generate C. W, and secondary
circuit is tuned to antenna-ground
circuit.

MetHop oF OPERATING REGENERA-
TIVE RECEIVER

TO properly operate a regenerative

_ receiver one should have a knowl-

edge of the function of each unit com-

Coutinned on page 64
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We Repair and Rewind Them
If you have a pair of telephone re-
ceivers we can rewind them to any
ohms you desire. We have a few pairs
of rebuilt receivers on hand. Write
for our prices.

THE RADIO SHOP

321 West 40th St, Indianapolis, Ind.

Variometers
Couplers
$3.75 Each

Wound but unassembled
$3.00 Each

These instruments embody best workman-
ship and materisis, aill wooden psrts genuine
mahogany, coupler primary wound on For-
mica tubing. Wound to assure maximum re-
sults for short wave work. Bhafts 8/16 inch.
With Chelsea Dial and Knob $1 extra. Send
for bulletin describing paneis, parts and
other apparatus.

FREDERICK WINKLER, JR.

304 Oolumbdus Av., New York, N. Y.

Our 3 Factories

are dedicated to building only the finest radio
apparatus. Every oneof our comlplete outfitsand
separate parts carries our unqualified guarantee.

MARVEL Receives wu‘eless telephone,
music and speech in 30 miles
$15 complete radius, telegraph 300. With

antennae and insulated wire,
headphone, switches. etc. Range 180 to 2600
meters. Nothing additional required
MARVEL In cabinet, providing greater selectivity
and range, with double headphones, an-
DE LUXE tennse, switches, ete.  Complete $25.
Al te Lne of kigh grade separate perts
e ;::'ll:l:el lum‘?hﬂul by as S:st
EISEMANN RADIO CORPORATION
255 Feurth Avenue Now York, N. Y.

A POSTAL CARD

Will Bring Our Latest
RADIO FOLDER

THORDARSON ELECTRIC MFG. CO.
500 W. Huron St. CHICAGO

WANTED: —S8ubscription solicitors to
solicit subscriptions to this Publication in
all states east of the Mississippi. Good
pay to the right parties. Address, Eaat-
ern Bales Director, Boom 306, 413 Fourth
Ave., Pittsburg, Pa.

FREE'-—-

License Quiz Book
One of the | Given FREE with
B:ks © | One Subscription to .

““RADIO" .
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With plug attached,
$11.50

Automatic Flectric Compe

HE man with the smile
s enjoying a radio mus-
wdd program through an Auto-
e Iicetric Head Set. Scient:fic
desipgny and careful manufacture
assures him loud and distinct re-
production without distortion or
for-ign nevises,  These are quali-
ties that are seldom found in
recetvers that are carelesslv de-
sipied, or in which high resist-
anhce 1s given Hrst importance.

The Automatic Electric Head
Set was designed and perfected
by a staff of engineers who have
had more than thirty years of
experience in the development of
telephone talking apparatus. Itis
made in only one style and resist-
ance,—the one proven by careful

I One Smiles;
Another Frowns — Why?

experiment to be the muost
ethcient under ail conditions.

The Automatic Electric receiver
is designed with a single power-
ful electro-magnet which takes
effect at the exact center of the
diaphragm. This produces con-
centric wvibrations, avoiding ali
distortion and false overtones.
The coil is wound on a cylindri-
cal core. The absence of sharp
corners gives practical immunity
from short-circuited turns—even
after long continued use,

Whether used with crystal or
vacuum tube detectors, multi-
stage amplifiers or loud speakers,
all signals are reproduced with
maximum loudnessandclearness.

This is the high
grade plug that
comes attached,
when desired, to
Automatic Electric
Head Sets. It will
tske care of any
kind of cord termi-
nals, will fit any
kind of jack and
will accommodate
two head sets,
‘With this plug at-
tached to our head
set youcan besure
the head set is
properly poled.”

ENGINEERS, DESIGNERS & MANUFACTURERS OF THE AUTOMATIC TELEPHONE IN USE THE WORLD OVER
HOME OFFICE AND FACTORY: CHICAGO, U. S. A,

Tell them that you saw it in RADIO
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' Variable |

Condensers

o
.
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\'l”dl‘it L'(Jnd('“b"\‘rs to bt? ('l’{l‘
<ienl must be well made. Loose
joints or faulty construction soon
allow the plates to get out of
alignment and decrease their
efficiency.

A seasoned organization backed
by a half million dollar equip-
ment has placed the United
Condensers in the front rank
with radio engineers the country
over.

(without dial or knob)

Liberal discounts to jobbers
and dealers.
We invite correspondence with
Radio Manufacturers who are
interested in using our facilities

and services for manufacturing .

Radio Equipment.

United Mfg. and

Distributing Co.
536 Lake Shore Drive, Chicago, Il

/ LOOSE -LEAF FACTS

RADIO HANDBOOK

Knows all ells HOW

and never groaes old!

Continued from page 62

prising the receiver so that the most
satisfactory results may be secured.

The first operation is to bring the
filament of the tube to approximately the
right temperature so that it will function
as a detector. When the temperature
becomes too high a slight hiss will be
heard in the telephones and the rheostat
should be turned back until the hiss
stops.

The antenna or primary circuit
should now be adjusted to the approxi-
mate wave-length of the station to be
received. The amount of inductance in
the primary circuit may be adjusted by
the variable contact switch, each point of
which gives a definite wave setting and
any intermediate "wave setting between
contact points can be secured by opera-
ting the primary variable condenser. A
series-parallel switch is often included in
the primary circuit whereby the variable
condenser may be switched either in
series or in parallel with the primary in-
ductance, the former connection en-
abling the primary circuit to be tuned
to a lower range of wave-lengths than
can be secured with the parallel connec-
tion alone.

The secondary circuit should be
tuned to approximately the same wave-
length as the primary circuit by manipu-
lating the secondary inductance
switch and the secondary variable con-
denser. The coupling betweem primary
and secondary circuits controls -the
amount of energy transferred between
these two circuits. It regulates the mu-
tual induction between the primary and
secondary inductances, the transfer of
energy being maximum when the coup-
ling is close and -minimum when the
coupling is loose. It is usually best to
set the coupling part way between these
two points in which position great selec-
tivity can be obtained and interference
from stations not desired may be almost
entirely eliminated. The adjustment of
the secondary condenser will usually be
quite sharp, especially when long dis-
tance stations are being received, and a
vernier attachment is often included to
permit accurate adjustment of this unit.

A very close adjustment of the “B”
battery potential may be secured by using
the plate potentiometer, but this is of
value only with certain tubes.

When the station is being received
with maximum loudness the strength of
the signals may be increased considerably
by adjusting the regeneration. For each
adjustment of the secondary circuit there
is a point in the regeneration setting at
which the vacuum tube will oscillate,
that is, generate currents of radio fre-
quency which will “feed back” to the
grid circuit. If speech or music is being
received the oscillating of the tube will
cause distortion and the amount of re-
generation should be reduced a little to

Continued on page 66
Tell them that you saw it in RADIO

RADIO TOOL KIT

$8.68 IMMEDIATE DELIVERIES $3.658

Just the thing you
have been looking
for—containing the
proper tools for con~
structing and repair-
.ing That Radio
Set. Don't be with-
out one at home, on
your camping,
automobile or
yachting trip.

Small, compact
in a water-proof
khaki lut-wh

hest grade ntael
and will last a life-
time. Order yours
now!
Shipped rame
day your o' der is
received.
Dealers  write for
proposition.
CENTURY SPECIALTY COMPANY
1221 Pennsylvania Ave. Washington, D. C.

It Will Pay You

to_use the classified ads if you
have something to seil or
exchange

Mail Us That Little Ad
Right Now. Sc. Per Word

Amateur Agent Wanted

In Every City and Town

TO sm RADIO APPARATUS
Good commission paid

A few stocking agpncies open to reliable party

. Delancey Felch & Co.
12 Mesting Btreet, Pawtucket, B. I.

BIG STOCK

Detector Tubes .......c.oenue $5.00
Amplif, Tubes .....c.ccvvven. 6.50
Magnavoxes ........eoceieeenn 45.00
Phones .............. $7.50 to 15.00
Radio Shop Receiver.......... 70.00
2 Stage Amplifier............. 55.00
Kennedy Receiver ............ 80.00
Kennedy 2 Stage Ampl........ 55.00

The only Real Radio Store in
San Joaquin Valley
Broadcasting Station KJQ

GOULD THE LIGHT MAN

615 E. Main Street Stockton, Calif.

JOY-KELSEY CORPORATION

4021 West Kiszle8¢. Chicago I11.
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Herbert H.Frost }

NATIONAL FACTORY DISTRIBUTORS
TO THE ELECTRICAL-RADIO JOBBER

FOR THE FOLLOWING

RADIO APPARATUS

Unequalled results identify this Apparatus as
highest grade workmanship and abundant value.

Dealers: Inquire of your local Jobber.

UNNINGHAM 7. : Aoio

VACUUM TUBES — Equipment

Nationally recognized as the ideal Detector
or Amplifier Tubes for use with Radio
Receiving Sets, Cunningham Tubes today
are the choice of those who want
the finest results from their
equipment.

FROST FONES

Ideal Receivers for use with Home Radio Sets. Combine
maximum efficiency with permanent sensitiveness.

REMLER RADIO APPARATUS
Radiates Quality

Every Remler itemn is first studied and tested for its

practical Radio utility before being marketed.

FROST IMPROVED PLUG AND JACKS

- O—

No. 137, Cord Tip Plug. No. 132. Plug only...$1.00

Both plugs are inter- .
Specially designed for changeable with other —=——F—F—= "
Radio Panel Work. standard makes. -

Frost Extension FROST RADIO PR

Cord and Plug Listed by Underwrit-
U-me~inlengthsfrom  ers’ Laboratories under
1.+ 100 feet. Loud April, 1922, regulations.
<p. +k- r can be placed No interference. Never
‘tere and con- Grounds. Mounts in-
.uw! with Radio doors. Price $1.50.
<t -h Frost Radio Good deliveries on this ; s ]
. sion Cord. approved device. L -

Prices on the above Radio Apparatus will remain at a standard level long after inferior goods have
been purchased at cut prices and found to be unsatisfactory. Your trade knows and asks for
Frost Radio Apparatus by name. Are you supplying them?

Write, wire or phune your nearest Dealer or Jobber

HERBERT H. FROST chicaco, rinors

National Factory Distributors to the flectrical-Radio Jobber

Tell them that you saw it in RADIV



“B” BATTERIES

Murst:all-Gerken Thor
oughtired Moulded Vario-
meter Price $6 50 tat any
reliable radio store

The Thoroughbred
Variometer

A definite way to secure fine wave length
adjustment

CONTINUOUS wave transmitters are so sharply tuned that

even a fraction of a turn of inductance makes an appreciable
difference in the returns secured. It is therefore impossible to
tune your receiving set with any real degree of accuracy so as to
throw out undesirable stations and concentrate on the desired
broadcasting station unless you employ a variometer. By turn-
ing the knob of a Marshall-Gerken Thoroughbred Variometer a
range of wave length values varying from two hundred to six
hundred meters may be obtained as desired. You are certain of
securing an exceptionally fine adjustment.

Connections are made in the rotating element through brush
contact so that the ball may be continuously rotated without
breaking connections. There are no loose contacts to bother
with and the rotary action is far more convenient than the move-
ment of sliders along a turning coil. Marshall-Gerken Thor-
oughbred Variometers are made in two styles, one for the Plate
and one for the Grid. This is a valuable feature found only in
these products. Their correct weight makes screws unnecessary
for table operation and they are supplied with four screws for
panel mounting. You can buy them from your nearest radio
store for $6.60 apiece.

Other Marshall-Gerken Products produced in our large new
factory are Vario-Couplers, “Read-'em’ Binding Posts in 17
stvles, Two step amplifier, Non-regenerative sets, Amplifier
Panels, Detector Panels.

Variable Condensers, Fixed Condensers, Contact Points, Stop
Pins, Switch Levers, Dials, Single Sockets, Rheostats, Crystal
Detectors, etc.

THE MARSHALL-GERKEN COMPANY
Jackson & N. 12th St. Toledo, Ohio

(\). S. ‘\.
ANTENNA WIRE

e

evERFADY SR

PEODUCT
43V Balteries, tavna! T
CO%W V. At e Navy (e KR

“2%% V. Hattaties, Uy n-a
Jatier T ;e wesn o
Caprenghacs asd Ba o0 o

Postsge o L oAb e - LR

ETS-HOKIN & GAI.VAN

Wireless Fry ress
10 Miastan Street San Mo

1 « . . . 1
MANT I BAD O COMPANY
LT Woaendbond Avenun
Phaladetphinag 1.

HEL ISR 3 M 9 W £ Hadwe » ple

Tell them that you saw it in RADIO

RADIO for AucusT, 1922

Contsnued from page 64

climinate such distortion. The tube must
be in an oscillating state when receiving
C. W. telegraph signals.

Final adjustments of primary and sec-
ondary condensers, filament temperature
and regeneration should now be made
to secure maximum signal strength with
mimimum distortion.

One or more stages of amplification
inay be used in addition to get signal
strength sufficient to operate a loud
speaker, but if too much amplification is
used there will be distortion and when
receiving speech or music it is generally
preferable to sacrifice loudness for
quality.

It should be remembered that the
life of a tube depends to a great extent
on the temperature at which its filament
1s burned and hence no more current
should be passed through the filament of
a tube than is necessary to give satisfac-
tory results. ,

When through operating the set the
rheostat should be turned back to zero
or “off” position, and this will automat-
ically open the “‘B” battery or plate cir-
cuit, as no current can flow between
platlc and filament when the latter is
cool. :

DI

=
=
=

.
.

No Magnetic
Material Used

SMOOTH QUIET CONTACT

Perfect step-by-step action—no
stubbing. These are distinctive fea-
tures of C R L. No. 100 Filament
Rheostats.  The contact shoe 1is
broad and flat with edges turned
up. Each turn of the resistor wire
is anchored securely. Noisy or
scratchy operation is impossible.

Price at your Dealer’s (East
of Rocky Mountains)
$1.00; by mail, $1.10

Dealers and Manufacturers of

Radio Equipment are invited to
write for guantity discounts.

Immediate Shipments
Central Radio Laboratories

303 16th Street
MILWAUKEE, WISCONSIN




Rapio for AucgusT,

1922

67

CHELSEA

VARIABLE CONDENSERS  (Die-Cast Type)

0. 1—.0011 m.f. mounted ............ .0 inenns
No. 29— 0008 md. mounted. . ... ... ..ttt 4.50
No. 3—.0011 m.f, unmounted. ........ocvvvnnrasssannsen 4.75
No. 3—.0011 m.f. unmounted, without dial................ 4.8¢
No. 4—.0006 m.f, unmounted. . ......coivuevurrneresnane 4.28
No. 4—.0006 m.f unmounted, without dial................ 3.8¢

Top, bottom and knob are genuine bakelite, shaft of steel run
ning in bronze bearings, adjustable tension on movable plates,
large bakelite dial reading in hundredths. high capacity, amply
separated and accurately spaced plates.

Unmounted types will it any panel and are equipped with coun

terweight.
Guaranteed for circuits up to 1,000 volts.

o

No. 8, Price $4.75

Amplifying
Transformer No. 50

The Chelsea Amplifying Transformer
gives the highest amplification possible
and at the same time will not squeal,
howl], or in any way cause noisy circuits.
It is beautiful in design and embodies
electrical characteristics unequalled by
sny, Guaranteed for all circunits ap to
500 volts with a high safety factor.

It wiil not fail in service.

Purchase Chelsea Radio FEquipment
from your dealer. If he does not carry it,
send to us. ;

Price $4.50

CHELSEA RADIO COMPANY

160 FIFTH STRERET, CHELSEA, MASS.

1 L)
(s

Price $1.00

Bakelite Socket No. 60

This socket includes a bakelite base supporting
four external readily accessible binding posts.
The tube receptacle is highly polished nickel and
will take any standard Jetector or amplifying
tube as well as the amaller size power fubes. Al-
though primarily intended for receiving circuits
it will operate satisfactorily on any cirecuit up
to 1,000 volts. It may be mounted either on table
or panel. Positive contact springs.

An added beauty to any radio station.

Write for our new No. 6 catalog.

Mapufacturers of RADIO APPARATUS AND MOULDBRS OF BAKELITE AND CONDENSITB

Quality
Radio
™y s ot gy Apparatlls

Standing for the best in all manufactured lines of
Radio Apparatus the name “Meyberg” has be-
come synonymous with Quality Radio Apparatus.
The stores of the Leo J. Meyberg Company are
rendering a service to Radio Purchasers that
maintains the acknowledged leadership in supply-
ing the best the market affords in Radio Equip-
ment.

Circulars on request.

LEO J. MEYBERG CO.

Operating the Pairmont Hotel Badio 8tation KDN, 8an Francisco
Opersting Hamburger's Radio Station KYJ, Los Angeles

428 Market Street 950 South Flower Street
San Francisco, Cal. Los Angeles, Cal.

—14 YEARS

OF
KNOWING HOW

T IS gratifying that Murdock

Apparatus has attained an even

higher prestige in rad:o than
we dared expect.

Fourteen years of good design-
ing and good manufacture has
convinced most users of radio ap-
paratus that solid integrity on the
part of the manufacturer is better
than an oversupply of questionable
apparatus.

Prices: No. 552000 Ohm....$5.00
No. 56--3000 Ohm.... 6.00
No. 57—3000 Ohm.... 7.50

WM. J. MURDOCK COMPANY
342 Carter Street, Chelsea, Mass.

Tell them that you

saw it in RADIO
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MOTORADIO

MOTORADIO is a compad,

portable radio receiving set of
the utmost simplicity but of the
highest quality. Itemploys the Arm-
strong regeneratlve circuit havmg
fixed antenna condenser of two
different values and variometer for
tuning Two stage audio frequency
amplifier, having jack for detector
and for second stage of amplification.
e Range 150 to 600 meters.

Ideal for automobile or home use. We believe this to be the best
mechanically construéied and finished set on the markes.

Attractive discounts to dealers. Immediate delivery.
RADIO DIVISION

Horte ©.Cithimy, Ine.

820 West Seventh Street Los Angeles, California

— o — e e e e~ e e e e o e e e e e e e

P ¥4

$oh O.G-Thomy Ira.

__ HANDY ANDY
4 BLOW TORCH ATTACHMENT

Compact, efficient and made to last a life-
time, it is a real pal to Handy Andy Solder-
ing Set. Composed of fuel tank, separate
standard, combination blow nozzle and
soldering iron support. By blowing through
attached tube pressure flame can be directed
to any spot or solder joint. Burns dena-
tured alcohol. Price, postpaid, $2.

CAPITAL

RADIO SUPPLY COMPANY
INDIANAPOLIS, U. S. A.

DEALERS!

We have the largest supply
of Radio sets and parts in
the Middle West and can
give you immediate ship-
ment. Our central location
affords you quick service at
low shipping rates. Tell us
what you need—we'll get it

—RADIO INSTITUTE—

to you promptly!
6,5
png OF AMERICA
Conducted by the greatest and most experienced radio telegraph organi-

zation in the world.

Thorough training given in radio operating, traffic, and in damped and
undamped systems.

Tuition ten dollars a month for either the day or evening sessions or

both combined.
Prospecius mailed on request
RADIO CORPORATION OF AMERICA
Phone Douglas 3030 331 New Call Bldg., San Francisco

Tell them that you saw it in RADIO

200 WATT A. C. RADIOPHONE
Continued from page 17

system and really the most important is
the condensers shunted across the coils.
This was discovered by the writer and is
very effective. This is a tuned circuit,
apparently to a harmonic of sixty cycles.
In the case of the filter coils used, a
1 m. f. d. shunt was found to be the
proper value. Higher or lower values
had the effect of throwing the a. c. out
of phase. While experimenting with this,
having set radiating and listening to a. c.
in wavemeter, one side of line was built
up in steps by multiple condensers. As
condensers were added the peak voltage
of the loaded side, as applied to the radio
tubes, was apparently shifted from a di-
rect right angle until a peculiar off-phase
hum or “beat” was observed. When this
circuit is tuned properly the filtering will
be very effective. It is found that this
method cuts down the necessity of hav-
ing high condenser capacity across the
line as ordinarily used. The voltage
across the coils is much lower than that
across the line, thereby reducing the
number of condensers used by ‘‘series-
paralleling.” (c) It is important when
two iron core filters are used and
clamped together as a unit, that they
must be poled properly. (d) The a. c.
is given further filtration in the modula-
tor tubes by inserting individual resist-

-ance -rods, 1000 ehms, in each grid cir-

cuit. By reference to the schematic it
will be seen that these are in series with
grids. (e) The plate and grid reactors
and also resistances of modulator and
amplifier tubes also aid in the filtering.
(f) It was noted that when the proper
filtering was accomplished the complete
transformer circuit became very quiet.
This condition was chiefly brought
about by the tuned filter system men-
tioned in “b” and proper capacities
Iﬂ Ha ”

It is hoped that this article will help
those using a. c. radiophones. An a. c.
phone if properly filtered is highly de-
sirable, because of its flexibility and ease
of control and also by the fact that it
has just as sharp a wave as generator
sets and is not a “O, R. M. hound.” It
is admitted that there are many a. c.
sets not accomplishing good results that
are creating enemies every time they open
up. Instead of enemies our set has made
many friends, while operating on test at
2BB. After further tests are completed
the set will be used regularly by Station
2BQH, located at Mamaroneck, N. Y.

PUTS PEP IN YOUR DETECTOR

EKRYSTAL-KLEER
Wonderful discovery-—intensifies the crystal
—gives your Radio the super-tone.
S8end 60 cents P, M. O,
for sample package.
Dealers: Write for discounts

THE KRYSTAL-KLEER COMPANY

147 W. 42nd St - New York City
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Giblin-Remler

I NDUCTANCE

of the country.

s e | o 23 IBL | Biw! :
x| 3 | §§ i 13.‘§§ i o Meters uaimg” |
£ E =BG E | Condeneer of . High Freguoncy Rosis-
2 2 EE g “=X g s max. and 00004 tance in Ohms at Wave
;E E 3> ];, 535 2f | 3 g{ méd. min. Length Shown
s ' g ] vggsiézg' 3E !
. 8B 1 | . B | :

& | o j § B :3-‘-*‘ 2= iMlnlmumlimxlmnm: 200 | 500 100012000
RG 20M | 150 [RG 20U' .70 | .00 30 | 143 | 63 } 3 1A oo
RG 25M | 150 'RG 250 70 | M1 47 | 152 | 75 389 .. 1s |
RG M ' 150 (RG 35U .70 | (088 &7 | 254 | 128 | ss0. .01 38.00N
RG 5M ' 160 'RG 50U’ 80 . 169 14 2156 | 18 | 78 ... 88 44l
RG 75M | 165 'RG 75U, 8 7163 ' 198 266 | 170 283|121 62
RG100M . 1.70 ‘RG 100U 90 | 666217 | 19'9 | 358 | 1550 ...... 8031268126

R ! " 1000 ' 2000 | 5000 10000
RG150M , 1.75 'RG 150U .95 '1503 281 | 14.8 512 2320 :69.8'23.8' 7.1].....
RG 200M | 1.80 [RG 200U 100 2,68 374  14.7 ' 6% | 3110 ...... 5006 | 1251100
RG250M | 190 ‘RG250U 110 '4.20 424 121 = 860 | 3880 ...... 87519090000
RG 300M 200 RG 300U 1.20 6.11 494 11.2 | 1030 = 4680 ...... M1 (2913 i3
RG 400M 210 RG 400U 130 11.04 618 9.7 | 1380 . 6300 ............ '54.6 22.3
RG SWM 230 'RGS00U150 1750 747 | 90 170 700 .l ESEX

‘ ‘ | ‘ |

! f ‘ : 2000 5000 10000 20000
RG 600M 2.40 RG 600U 1.60 | 29.21024 10.1 2260 10250 ...... 11 438 ...
RG 750M 265 RG 750U 1.85 39.01249 . 11.3 2660 11850 ...... o6
RGIONOM . 3.40 RGIONOU 2.50  71.61620 10.3 3570 16000 ............ 123
RGIZS0M 380 RGIZS0U 2.90 108.01930 9.7 4380 ;19700 ............ e,
RGISWM 440 RGISO0U 350 (159.82300 9.3 5300 23800 ... L

These tasts have beens made by Robert F. Field of Cruft High Tension Electrical Laberatory,Harvard Uniunily,Clmluidge:M:.;;

INTERCHANGEABLE WITH ALL COIL MOUNTINGS

The new Giblin-Remler Coil has achieved a remarkable .
success. Placed on the market thirty days ago, it has
already achieved enthusiastic response from all sections

Thomas P. Giblin, in designing the Giblin-Remler Coil
has built an indu'ctance coil that is infinitely superior in
every respect to both the Honeycomb and Duo-
Lateral Coils of which he is also the originator.

The Giblin-Remler Coilis equally effective on all wave lengths—

the self capacity is far less than any previous compact induc-
tance-—this gives selectivity and sharp tuning for a given coil

which is of special advantage to
the amateur who usually has an
antenna of low capacity. The
high frequency resistance is also
lower than any previous type.

Giblin-Remler Inductanoce Coils are
patentable—they are manufactured by
patented machinery. This protects
you and insures your receiving the
genuine Giblin-Remler Coils.

If you cannot secure Giblin-Remler
Inductance Coils from your dealer send
to us direct. Order now as these coils
will help you get truly wonderful results
from your set.

REMLER
RADIO MFG. CO.

E. T. CUNNINGHAM
General Manager

248 First Street
San Francisco, Calif.

154 W. Lake Street
Chicago, I11.

Tell them that you saw it in RADIO
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PROUDFOOT

AUTOMATIC FILAMENT
CONTROL

DETECTOR 2 STAGE
AMPLIFIER

$55%

FRONT VIEW CAN BE USED
I WITH ANY TUNER

EXACT DUPLICATE
WITHOUT
FILAMENT CONTROL CIRCUITS

$45.00

CRUVER MFG. CO.
2456 W. JACKSON BLVD.
CHICAGO, ILL.

BOTTOM VIEW SHOWING AUTOMATIC
CONTROL CIRCUITS

You Will Not Need a New “B” Battery
Every Few Months When

SNELL CELLS
Storage “B’’ Battery

IS ON YOUR SET

If you can’t get them from your radio
dealer, write

MANN & SNELL »i0semm s

. 44 v., 23 cel
4733 Geary St., San Francico, Cal. Che:ucul Eic’?.a,,

6BQL

m'o wh.‘ do o4 ““t m km'
nbout io? Hook-upe,din-

Tested
Galena Crystals || f2SiFndEssenress

. ﬁ‘ll e uw:;umim for: Opontor l!ccnuou otc.
Direct from Mine

nstituts, Dept. ﬂQ{ .wmn C.
Two sizes. Twelve and Twenty-five cents.
Dealers’ discounts in quantities.

Our Radio Department

is_ conducted by elec- n
trical engineers, which
assures you dependable SgEio
and highly efficient Ra-
dlo equipment, either in
complete sets or separ
ate units, such as Head
Receivers, Variocouplers,
Vanometeru Cabinets,
Detectors, Antennu Rotary Spark Gapu Sliderl,
Parels, Dials, Knobu. Condensers, Grid Leaks,
Contacts. Galena Crystals, etc,

We especially recommend our populsr Receiving
Set, RESODON, which is one of the most desir-
able outfita for the home, club, etc. This set
comes in & beautiful mahogany finished cabinet.
Write for literature.

PAUL G. NIEHOFF & CO., Inc.

Electrical Laboratories and Manufacturers
238 E. Ohio Street, Chicago, 1llinois

Tell them that you saw it in RADIN

Empire Electric Machinery
Company

401 Penn. Ave.
JOPLIN, MI3SSOURI

'LCGV.IC llnwcx

You Can Do It

Make Money in your spare
time by securing subscrip-

tions to “RADIO”
Write for Particalars

HELPS FOR THE RADIO
BUILDER

Continued from page 3

from the secondary that connects with
the filament of the detector tube. On
360 meter work this condenser will
strengthen the signals and make the re-
generation more sensitive and efficient.
If a small variable condenser can be
used instead of a fixed condenser,
greater efficiency in tuning for loudness
(especially with a loud speaker) will
result.

Very often the fixed condenser across

the phones will have to be removed if
one or more loud-speakers or a Magna-
vox is attached in addition to the phones.
It is well, therefore, to have the phone
condenser connected with a switch.

Flexible wire connections, even though
unsnghtly at times, are far better, hang-
mg loose or running in various direc-
tions, than bus-bar wiring, which is so
often in parallel. Flexible wiring, loose
and uneven, prevents induction, hissing
and howling. That is why so many sets
on experimental tables work so well. The
bus-bar wiring is only a fad and does
not make for short connections in many
cases.

Don’t think that bccausc your tubes
are lighted that you have perfect contact
with the four prongs of each tube. It
takes only two of the prongs to light the
lamps. I have seen cranky sets where
neither the plate or grid prong were
make poor contact, touching at times and
then not touching. Bend the lips of each
socket up to be sure of four perfect
contacts.

Unless the outside lead from the sec-
ondary of an amplifying transformer is
connected with the grid, there will be no
efficient operation of the tube—of any
tube.

If perfect regeneration is not secure
with the tickler, reverse the connections
from the tickler, that is change the con-
nections from the tickler where they
unite with plate and transformer or at
the coil. .

A larger condenser will often increase
the sound volume and broaden the tun-
ing, especially on the 360 meter waves.
More small sets are hampered in effi-
ciency by a small primary condenser (in
either the ground or aerial) than by any
other factor.

When you are planning to arrange
your primary condenser so that it can be
in the ground circuit or in parallel with
the primary coil, also arrange to have it
in the aerial circuit. There are some
signals and especially some broadcasting
stations which, come in better with the
primary condenser in the antenna circuit,
some with it in the ground circuit. It
seems strange that such is the case, but

try it.
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NEW BIDS ON NAVY TUBES

Jacob Loving of 610 Broadway, New York,
was high bidder for the 30,000 surplus
vacuum transmitting tubes offered for sale by
the Navy Department. He bid $4.0069 each
for all or none. The lowest bid was ten
cents each, made by L. M. Alexander of Cin-
cinnati.

STANDARD TESTS FOR RE-
CEIVING SETS 0. K’D

The Bureau of Standards and the Electric
Testing Laboratories of New York have ap-
proved in outline a standard method of test-
ing complete radio telephone receiving sets.
The method is said to be for immediate use
in testing sets manufactured for receiving
Radio Telephone Broadcasting, but details
have not yet been made public.

Improvements on the method or new meth-
ods used in testing the equipment submitted
by the National Retail Drygoods Association
will be subject to the approval of the Bureau
of Standards, the Bureau co-operating with
the Electric Testing Laboratories in establish-
ing these methods as standard procedure.

VARIABLE CONDENSERS

PLATES 1/32" thick ALUMINUM
If in your oginion this condenser is not
equal to the best on the market in work-
manship, appearances and efiiciency we will
refund your money. Strongly built—Bean-
tiful design—High eficienay.
Type ass illustrated
48 plate .001, $8.76
23 plate .0005, $38.28
11 plate .00025, 83
8 plate Vernier,
$1.25

L.

MONTROSE
IMfg. Co.

Dept. P, Brookiyn, M. Y.

Bedford.

A Portable Vacuum
Tube Receiver

MOUNTED IN HANDY
CARRYING CASE

Smallest, most compact
portable receiver

HIGHLY EFFICIENT
We also manufacture various types of
RECEIVING SETS
Write today for prices and particulars

Superior Radio Co.
120-122 West Ann St, Los Angeles, Cal.

B ice

Better Reception Sy
With Micadons 601 35¢c -

each

Dubilier Micadon Type 601, here shown full size, has the
same perfect mica insulation, the permanent capacity
that has always characterized the famous larger, Dubilier
mica condenser, which is the standard equipment of 95%,
of the governments and radio companies of the world.

Dubilier Micadon Type 601 isa little larger than a
postage stamp. Use Micadons Type 601 to build up any
capacity by connecting them in series or parallel. Buy
Micadons by the dozen and keep them on hand.

Dubilier Micadon 601 insures perfect broadcasting
reception. Because the condenser layers are pressed to-
gether they cannot dilate and contract with the oscilla-
tions of current in the antenna. Hence the capacity can-
not , and there can be no tube ‘‘howls’’ and noises
due to fluctuations of capacity.

Price 35 cents each for capacities .0001 to .0005 mfd.; by the dozen
$4.80. Price 40 cents each for capacities .001, .002, &nd .0025 mfd.;
by the dozen $4.50.

Make Your Own Grid-Leak With a Lead Pencil

Seand the surface of Dubilier Micadon [
tween pt::'r:mmh. Next rub the point of a black lead
pencil over the roughened surface as here shown. To adjust
the ig’ld-luk thus made rub lmgan much of the graphite
that has been deposited as may ‘necessary. Every tube
should have an grid-leak, and this is the way 0
make one simply and cheaply.

Order from your dealer

DUBILIER CONDFNSER AND RADIO CORP.

Department 217-219 Centre St., New York
BRANCH OFFICE: Munsey Bullding, Washington, D, C.

AR Croten Gonee Herin . Foor

GERMANY and SOUTH AMERICA Telefuniken Cov; Berlin

FRANCE: C, Capart, Paris. -

LICENSEES: {

A

PRMCO GRID CONDENSER

Bakelite Stip . . . . . . 40c.
All Kinds of Apparatus in Stock

Get Price List—Postage-Paid

RADIO gHOP

Q 3305 BELMONT AVE. FRESNO, CALIF.

FRESNO’S PIONEER RADIO STORE

Tell them that you saw it in RADIO
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Approved and Recommended by.
INC

Here are two instruments that have
passed the severe tests required by
the Sorsinc Organization—and
merited the Sorsinc guarantee.

“SORSINC TUNIT” ........ $15.00
The “Tunit” is a balanced primary at-
tachment for use with the standard
triple coil mounting allowing ultra
efficient reception on wave lengths from
160 to 600 meters.

“FRAMINGHAM” RHEOSTAT $1.00
The only rheostat incorporating a panel
bushing to give rigidity. The detail of
construction and design makes this a
highly desirable instrument. For table
or panel mounting.

Ask your dealer to show you the Tunit and the Framingham Rheostat—
if he doesn’t carry the Sorsinc line, send us his name.

HIP OWNER
RADIO SERVICE

80 Washington St., New York City

RADIO DISTRIBUTORS

-

Have You Seen These Latest EBY Additions?

THEY SURE HAVE MADE A HIT Write for Bulletin No. 10

: 7

Oommandor “H' Ensign “‘H"’ Ace SQrgmt 88"
We have a substitute for the post you are now using—Delivery from stock

THE H. H. EBY MFG. CO.

605 ARCH ST. PHILADELPHIA, PA.

3
a

Buddy

Tell them that you saw it in RADIO

A NEW RADIO BILL
Continued from page 36

“Sec 3. A. That the actual operation of
apparatus in any radio station for which a
station license is required by this Act shall
be carried on only by a person holding an
operator’s license issued thereunder. No per-
son shall operate any apparatus in such sta-
tion except under and in accordance with
an operator’s license issued to him by the
Secretary of Commerce. _

“B. That the Secretary of Commerce, in
his discretion, may grant special temporary
operators’ licenses to operators of radio ap-
paratus under such regulations, in such form,
and upon such conditions as he may prescribe
whenever an emergency arises requiring
prompt employment of such an operator.

“C, That an operator’s license shall be
issued by the Secretary of Commerce in re-
sponse to a written application therefor, ad-
dressed to him, which shall set forth (a) the
name, age, and address of the applicant; (b)
the date and place of birth; (c) the country
of which he is a citizen; and if a naturalized
citizen of the United States, the date and
place of naturalization; (d) the previous ex-
perience of the applicant in operating radio
apparatus; and (e) such other facts or infor-
mation as may be required by the Secretary
of Commerce. Every application shall be
signed by the applicant under oath or af-
firmation.

“D. That an operator’s license shall be
issued only to a person who, in the judgment
of the Secretary of Commerce, is proficient in
the use and operation of radio apparatus and
in the transmission and reception of radio-
grams by telegraphy and telephony. Except
in an emergency found by the Secretary of
Commerce to exist, an operator’s license shall
not be granted to any alien, nor shall such a
license be granted to a representative of a
foreign government.

“E. That an operator’s license shall be in
such form as the Secretary of Commerce shall
prescribe, and may be suspended by him for
a period not exceeding two years upon proof
sufficient to satisfy him that the licensee: (a)
has violated any provision of any act or
treaty which the Secretary of Commerce is
authorized by this Act to administer, or of
any regulation made by the Secretary under
any such Act or treaty; or (b) has failed to
compel compliance therewith by any une
licensed person under his supervision; or
(c) has failed to carry out the lawful orders
of the master of the vessel on which he is
employed; or (d) has wilfully damaged or
permitted apparatus to be damaged; or (e)
has transmitted superfluous signals, or signals
containing profane or obscene words or
language.

“F. That a license may be revoked by the
Secretary of Commerce upon proof sufficient
to satisfy him that the licensee was at the
date his license was granted to him, or is at
the time of revocation, ineligible for a license.

“Sec. 4. A. That after the approval of this
Act the construction of a station for which a
license is required by this Act shall not be
begun, nor shall the construction of a station
already begun be continued, until after a
permit for its construction has been granted
by the Secretary of Commerce upon written
application therefor. This application shall
set forth such facts as the Secretary of Com-
merce by regulation may prescribe as to the
citizenship, character, and the financial,
technical, and other ability of the applicant
to construct and operate the station, the
ownership and location of the proposed sta-
tion and of the station or stations with which
it is proposed to communicate, the wave or
wave lengths desired to be used, the hours of
the day or other periods of time during which
it is proposed to operate the station, the pur-
pose for which the station is to be used, the
type of transmitting apparatus to be used, the
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power to be used, the date upon which the
station is expected to be completed and in
operation and such other information as the
Secretary of Commerce may require. Such
application shall be signed by the applicant
under oath or affirmation.

“B. That such permit for construction
shall show specifically the earliest and latest
dates between which the actual operation of
such station is expected to begin and shall
provide that said permit will be automatically
forfeited if the station is not ready for opera-
tion within. the time specified. The rights
granted under any such permit shall not be
assigned or -otherwise transferred to any
other person, persors, company, or corpora-
tion, without the approval of the Secretary
of Commerce: Provided, That a permit for
construction shall not be required for Gov-
ernment stations to be used exclusively for
communication of official business or for
private stations as provided for in Section 4,
fifteenth regulation, of the Act of August 13,
1912. The granting of this permit to con-
struct a station as herein required shall not
be construed to impose any duty or obligation
upon the Secretary to issue a license for the
operation of such station.

“Sec. 5. That an advisory committee is
hereby established to whom the Secretary of
Commerce shall refer for examination and
report such matters as he may deem proper
rclatmg to: {a) the administration or changes
in- the laws, regulatxons, and treaties of the
United States relating to radio communi-
cation; (b) the study of the scientific prob-
lems involved in radio communication with
the view of furthering its development; (c)
the scientific progress in radio communication
and use of radio communication.

“The advisory committee shall consxst of
twelve members, of whom one shall be desig-
nated by the Secretary of State, one by the
Secretary of War, one by the Secretary of
the Navy, one by the Secretary of Agriculture,
one by the Postmaster General, and one by
the Secretary of Commerce, to represent these
departments, respectively, and six members
of recognized attainment in radio communi-
cation not otherwise employed in the Gov-
ernment service to be designated by the Sec-
retary of Commerce.

““The necessary expenses of the members of
the committee in going to, returning from,
and while attending meetings of the commit-
tee, including clerical expenses and sup-
plies, together with a per diem of $25 to
each of the six members not otherwise em-
ployed in the Government service for attend-
ance at the meetings, shall be paid from
the appropriation made to the Department of
Commerce for this purpose.

“Sec. 6. That radio telephone stations, the
signals of which can interfere with ship
communication, are required to keep a
licensed radio operator, of a class to be
determmed by the Secretary of Commerce,
listening in on the wave length designated
for distress signals during the entire period
the transmitter of such station is in operation.

“Sec. 7. That regulation first of Section 4
of said Act of Congress approved August
13, 1912, is amended by striking out the
words ‘this wave length shall not exceed
six hundred meters.

“Regulations third and fourth of Section 4
Act of Congress approved August 13, 1912,
is amended by striking out the words ‘pro-
vided that they do not exceed six hundred
meters or that they do exceed one thousand
six hundred meters.’

“Regulations third and fourth of Section 4
of said Act of Congress approved August 13,
1912, are amended by striking out the words
‘exceeding two hundred meters’ and substi-
tuting in lieu thereof the words ‘of not less
than one hundred and fifty meters nor more
than two hundred and seventy-five meters.’

“Sec. 8. That any person, company, or
corporation who shall erect, use, or operate

Sure Your Radio Head Set is a

DICTOGRAPHY;

2 world’s Standard of Qualm for Sensnl ve Sound Transmission

The Dictograph Products Corporation
Executive Otficea Y
220 Weat 424 Streat Naw York City J

By the time this adverhsemenm apprars The New
Dictograph Radio Loudspraker will be ready.

,@ﬂmﬁn
W | I ot
’q}/ /QA D I\..

Immediate Delivery
on Quality Condensers!

THE NORTHRAD VARIABLE

Plates of polished half-hard aluminum; end pieces of milled Bakelite sheet.
Soldered pig-tail connection to movable plates—no wiping contacts. Navy

type knob with polished nickeled pointer. Curved entering edges minimize
hand capacity effects. Dielectric losses negligible.

23-Plate, .0005 Microfarads $3.60 43-Plate, .001 Microfarads $5.25
‘ Add postage one pound

NORTHERN RADIO & ELECTRIC CO.

gg::altr‘;?eglligencer Pine St t Ell‘lti):ti
Radio Broadcast Seattle, Wash. 2512

ATTENTION AMATEURS!
7 strand No. 22 Antenna Wire, 75¢ per 100 feet.
Enamel Wire No. 22 to No. 30 B. S,, 85¢ per pound on 1 pound spools.
THE QUAKER LIGHT SUPPLY CO.
728 Arch St., Philadelphia, Pa.

INTERNATIONAL RADIO CO.

Complete Radio Equirment
Detector Receiving Sets
Our Vacuum Tube Detector Set is just what you
have been waiting for.

Amplifiers
Loud Speakers

Reference: Anglo-London Paris National Bank
Phone Douglas 422 Address:

Annie and Jessie Sts.
8AN FRANCISCO, CALIF.

Tell them that you saw it in RADIO
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Protect
your VTS

Patrnta
Pending

KLOSNE

VERNIER

RHEOSTAT

EVZRY TUBE you hsave
deserves a Klosner Ver-
nier Rheostat. The Kloaner
wire wound feature produces
a low starting current, pre-
venting sudden atrain and
thereby prolonging the life
of the tube.

The Klosner provudes maenn-
me-te-r adjustment for your erits-
cal detevntor tubws.  One sitgle
knob cenntrols bLnth the roush
and versier adjustmenta. Itas
unsurpresd for lnudest recop-
tion of telephone ard CW, and
v esaritial Sor detevtor tubes ot
redio {requeney aniplihation.
Awardrd the New York Fvin-
ing Mail's Cortificate of Fasel.

lnce.  [rsint un the gennin-—

maile orly by the eriniters,

Look for the pawe "RNioaner!
. T i

fontur s }
msad toranterestiog abrsture,

Kilosner
lnmrovedD.App;nms Co.
pt.

2024 Boston Read, Now York City
Dealers: This is the fastest
moving rheostat on the market.
It is stocked by all leading job-
lgu. QGet your supply from

em,

ONE SINGLE KNOB
NO SUDDEN STRAIN

$1.50

Pacific Radio Exchange
439 Call Building
SAN FRANCISCO

Manufacturers and Jobbers

Write for
trade proposition

“PARADEX”
Vacuum Tube
Receiving Set

“PARADIO”
Crystal
Receiving Set

any apparatus for radio communication in
violation of this Act, or knowingly aid or
abet another person, company, or corporation,
in so doing, or knowingly make false oath or
affirmation for the purpose of securing a
permit or a license, shall incur a penalty not
to exceed $1,000, which may be mitigated or
remitted by the Secretary of Commerce, and
the permit or license of any person, company,
or corporation, who shall violate any of the
provisions of this Act, or of any of the regu-
lations of the Secretary of Commerce issued
hereunder, or knowingly make any false
oath or affirmation for the purpose of secur-
ing a permit or license, may be suspended or
revoked by the Secretary of Commerce.

“Spc. 9. That the Secretary of Commerce
is hereby authorized and directed to charge,
and through the imposition of stamp taxes
on applications, licenses, or other documents,
or in other appropriate manner, to collect,
the fees specified in the schedule following.
The Secretary shall collect said fees through
the collectors of customs or other officers
designated by him, and he may make such
regulations as may be necessary to carry out
the provisions of this section.”

“SCBEDULE OF FEES TO BE
COLLECTED”

“For trans-oceanic radio station license,
$300 per annum; for commercial land station
license, other than trans-oceanic, one kilo-
watt transmitter input or less, $50 per annum;
and for each additional kilowatt or fraction
thereof, $5 per annum; for ship station
license, 25 per annum; for experiment sta-
tion license, $25 per annum; for technical and
training school station license, $15 per an-
num; for special amateur station license, $10
per annum; for general and restricted ama-
teur station license, $2.50 per annum; for
commercial extra first-class operator's li-
cense, $2.50 per annum; for commercial first-
class operator’s license, $1.50 per annum; for
commercial second-class operator’s license, $1
per annum; for commercial cargo grade op-
erator’s license, 50 cents per annum; for ex-
periment and instruction grade operator’s li-
cense, $1 per annum; for amateur first-grade
operator’s license, 50 cents per annum; for
amateur second-grade operator's license, 50
cents per annum; for commercial extra first-
class radio operator’s examination for license,
$2.50 for each examination; for commercial
first-class radio operator’s examination for li-
cense, $2 for each examination; for commer-
cial second-class radio operator's examination
for license, $1.50 for each examination; for
commercial cargo grade radio operator's ex-
amination for license, $1 for each examina-
tion; for experiment and instruction grade
radio operator's examination for license, $1
for each examination; for amateur first-grade
radio operator'’s examination for license, $1
for each examination; for amateur second-
grade operator’s examination for license, 50
cents for each examination.

“In the event that other classes of station
and operator’s licenses or other examinations
shall hereafter be prescribed in any lawful
manner, the Secretary of Commerce is hereby
authorized and directed to charge and collect
in the same manner as herein provided fees
for such new classes of licenses and of ex-
aminations, which fees shall be substantially
of the amount herein specified for the license
and examination nearest in character and
purpose to the new license or examination so
prescribed.

“For failure to pay at the time and in the
manner specified by the Secretary of Com-
merce any of the above fees the Secretary of
Commerce is authorized to refuse to issue
such licenses; or if issued, to suspend or re-
voke the same, as he may deem proper.

“Sec. 10. That wherever the words ‘naval
and military’ stations appear in the Act to

Tell them that you saw it in RADIO

regulate radio communication, approved
August 13, 1912, said words ‘naval and
military’ shall be stricken out and the word
‘Government’ substituted in place thereof.
“Sec. 11. That all Aets or parts of Acts
in conflict with this Act are hereby repealed.”

RADIO

SUPPLIES |,

Mail Orders Promptly Filled

WE PAY THE CHARGES
If It Is

RADIO

We Can Supply It.
U. C. BATTERY

and ELECTRIC CO.
2158 Univ. Ave. Berkeley, Calif.

FHEE THIS MONTH———

VACUUM TUBR

WIRELESS RADIOPHONE & CODE SET

Also the Wonderful OMNIGRAPH Set for
learning the Code, best Theory and Text
Books given FREB with our Himplified

Spare Time Professional Home Course

LEARN WIRELESS

The demand for experts exceeds sup-
ply. Pays $125 to $250 monthly up to
$10,000 a year or more
COURSE FOR AMATEURS

SHORT—LOW QOST
Non-technical, ualifies
you for Amateur License.

FREE

LEARN-0-GRAPH

Code Sender and Text Books with Amateur Course
Fros Booklet—* How to Becoms o Wireless Operaior.”

New York Wireless institute
154 E-Nassau St., New York City.

“

I d

SUNBEAM

RADIO ‘‘B'’ BATTERIBS

Long life—strength—freshness and in
any quantity

Western Electric Novelty Co.

1260 B. Sixth 8t.

Los Angeles

"RED-HEADS' |

THE LAST WORD IN
RADIO RECEIVERS

dealers
3eRd direcf 1o O
= - Q J
Always insist upon getting

NA A *riinersn

RADIO CRYSTALS

ATV Las onr

~The—
Original Tested Minerals
Galena, 8ilicon or
Goldite ............ 235¢
Mounted in Brass Cup, 40¢

The Newman-Stern Co., Cleveland, O.

gt

- — w3

Whel yon ees tno name
deoan i adse instry-
coor knoew that it is
TTER prece of ap-
< 3+ nd for catalog. ¢

Veadls Radio Divigion of n_l

TEVELAND, ORIO
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‘Broadcasting
Better Radio Equipment

First—A Short Talk on Kellogg Head Set Superiority

Kellogg head sets are the lightest on the market which is a prime requisite
for comfort in any Radio receiving. They are built of highest quality
material and their design is based on 25 years’ engineering experience in
telephone receiver construction. Kellogg head sets are supplied uncar the
following codes and resistances: No. 69A, 2400 ohms, including head band
and 6 foot cord; No. 69C, 2000 ohms, including head band and 5 foot cord;
No. 74A, 1000 ohms single receiver with head band and § foot cord.
Kellogg head sets are adapted for use by campers with portable receivers.

Second—A Brief Description of Kellogg Jacks and Plugs

Kellogg Radio jacks likewise are a standard product, once installed in your
set, will give service and last indefinitely. Hundreds of thousands of
Kellogg jacks and plugs in telephone work are in service the world over.
They are designed for all standard Radio practice with the following
codes: No. 501 is a four-conductor, two break type; No. 502 is a two-
conductor open circuit type; No. 503 is a three-conductor, single break
type; No. 504 is a four conductor, single make contact type; No. 505 is
a six-conductor, one make, two break type.

Third—Why You Should Use Kellogg Grid Leaks and Condensers
Because first of all, they are accurate—no variation, regardless of atmoe-
pheric conditions, insuring uniform receiving.

Fourth—The Reliability of Kellogg Transmitters
Kellogg Company transmitter or microphone is proving exceptionally

reliable in Radio work. Today there are over three million Kellogg tele-
phone transmitters in service, and their record is unsurpassed.

Fifth—Kellogg tube sockets are built of Kellogg Bakelite, and a standard
product easily installed. '
9.2 RN Write us today for our Kellogg Radio bulletin, completely listing our {1
bl oy supplies, which include insulators, batteries, arresters, etc.;and investigate [
N N the latest Kellogg Radio products, every one of which is designed and
3 /\h\ 1\ built on the basis that—Ulse, is the Test.
s oLl Kellogg Switchboard & Supply Co., Chlcago 5
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For 25 Years Manufacturers of High Grade Standard Telephone Equipment
Tell them that you saw it in RADIO
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YOUR

and save 259, on high-
grade assembled sets

HERE are two parts in the building of radio
tus; first the actual panel drilling and
asse;g ing, and second, the wiring,

The first is essentially machine work which
you could not duplicate. At the same time, be-
cause it is machine work, it is really the less
expensive part of the entire assembly.

The wiring, which is hand work, is the ex-
pensive part and also the part which you can do
just as well yourself. The Standard Plan gives
you an opportunity to secure commercial grade
correctly assembled apparatus at prices only
slightly more than you would pay for the indi-
vidual instruments.

TheSTANDARD Plan
¢“assembled but not wired’’

The Standard Assembling Company makes a
complete line of apparatus—fully ASSEMBLED
but not WIRED. The actual machine work is
done in a splendidly eqtélined factory. The
workmanship is not excelled anywhere. The
individual instruments and parts are of the high-
est 3ua.lity obtainable and are bought in tre-
mendous quantities at big discounts.

The wiring, which is expensive hand work, is
left for you to finish.

Take advantage of the Standard Plan and save
the expensive wiring costs. Only in this way can
you get fully assembled high quality apparatus
at such low prices.

STANDARD
ASSEMBLING COMPANY
Dept. A, 19 Bridge St., N. Y. C.

R - 4
OUR new 2-page booklet, explain- P
ing the Standard Plan in detail 4
and (llastrating Standard in. »
struments in actual colors, is R
Just coming off the press, S
Send Sc_for your TS
al once. TJMa coupo::r” ," .
{:/r your co;l;:nlencc. e
- We suggest that you
Al it in now in A
time fo save o <

IS RADIO HERE TO STAY?
By E. P. EpwaARrDs

For years, and until 1920, the typical drum-
mer’s story held sway in the smoking com-
partments of our trains. Then, with the en-
actment of the 18th Amendment, it was “how
to make it” and “‘where to get it.” Now, the
talk is all radio.

Has the country gone mad over a fad?

To many it would seem so and, in many
respects, the present furore is unfortunate,
creating an unprecedented demand which
nobody was prepared to meet.

In consequence the population of the coun-
try is divided into two classes, those who are
clamoring for radio equipment and those
who are trying to manutacture it—the latter
class being aimost as strong numerically as
the former. o

As a result, the market will shortly be
flooded with good, bad and indifferent de-
vices and the public, together with the legiti-
mate manutacturers, will sufter trom the
activities of the radio “bootleggers’ whose
number is legion.

Radio will not supplant the wire telephone
on land; it will not take the place of the
phonograph or the daily newspaper; it will
occupy a field of its own creation, and sup-
ptement rather than supersede. Radio is de-
stined to play one of the most important roles
in the world's history.

It will do more than any other one thing
to stimulate the “back to the land” movement,
by bringing news, crop, market and weather
reports to the farmer and his family, thus
giving him that element of human contact,
the lack of which has driven so many of our
people from the farm to the cities.

Has radio come to stay, or is it a passing
craze?

‘That is a question which many of us are
asking,

A little psychological reasoning seems to
satisfactorily answer the question.

‘Lhe favorite indoor and outdoor sport of
the American people is centered around the
pleasure they denve from “kicking.” This
national trait of being dissatisfied with things
as they are, coupled with the ability to criti~
cize constructively, is what has put us in
the forefront of progress and invention.

Do you ever get tired of your phonograph?
If so, isn’t it because you get what you want
when you want it with a minimum of trouble,
and with unvarying results?

Do you get tired of golf? You would if,
you could steadily improve your game to a
point where you could play every hole in
par with certainty. True, you burn, break,
sell or give away your clubs at irregular
intervals, but you do not stop playing. Why
not? Isn’t it because of the element of un-
certainty in the game? -

This same element of uncertainty attaches
to billiards, fishing, matrimony and many
other well known snorts.

In radio we have a deadly parallel intro-
ducing all kinds of uncertainties, such as
static, interference, fading and “birdies.”

Do you not think that from the very
“nature of the beast” that our people will find
the keenest enjoyment in that competition for
better results, which will lead to the perfec-
tion of an art that is now only in its infancy?

“SHAMCO
PRODUCTS”

Amateurs: Send 5cin
stamps today for our
new Catalog L show-
ing complete line of
parts, raw materials
and high grade
apparatus. ‘

Dealers: Write for our
attractive proposition.

THE SHOTTON RADIO
MFG. COMPANY, INC.
8 Market St. Albany, N. Y.

P —
Hook Up With a
WIZARD BATTERY

A special made “moisture proof”
“B” battery of guaranteed long
life—a veritable power house. As
high in quality as it is low in price.

.. w

No. Bise Volts Priee
1633 Plain. . .... 23/ ﬂﬁ 1 293¢ $1.00
1633 Variable. ... 23 1.20
1625 Plain. ..... x3 8 1.8
1825 Varisble.... x3 ] 2 2.25
1628 Plain. ..... 10 [ 3.3
1636 Variable.... 8x63413 10 45 4.16
1630 Variable.... 318 ﬂ;& 2§ 27 1.8
1638 Vi .. 528 x3 3 45 2.80

At your dealer or write direct

WIZARD BATTERY CO.
173 Lafayette Street, New York City

FircoRadioApparatus |

For sale by all prominent dealers

JOHN FIRTH & CO., Inc.

Fionters since 1901

709 Sixth Ave.

| (Rriseigadie to,”

b el N, rakAEe ¢,
i 2 o i

e T LT TS el L, Sl

CARTER TU.WAY PLUG takes TWO head
sets at same time: takes ALL types of cord
tip terminals. Price $1.50 each.

If sour jobher is umable to supply, write us

Don'’t forget to read
the classified Ads
on page 94

Tell them that you saw it in RADIO



RaAbp10 for AucusT, 1922 77
BIG SUPPLY READY FOR
LATEST APPARATUS ON HAN D PROMPT DELIVERY

4 HOUR MAIL ORDER SERVICE

WE ASSURE YOU OF THE MOST PROMPT SERVICE

Our Radio Mail Order Service is gaining much popularity on account of the FAST SERVICE. We ship your order within four
hours of its receipt. After you tire of waiting days—or maybe weeks—for your supplies, try Warner Brothers Radio Mail
Order Service and you will use no other. Following are a few items that we have in stock:

" KLOBNER ....uvivenvvsecnnnscsnnses 1.50
VARIABLE CONDENSERS AMPLIFYING %gg’?.&: ,,,,,,,,,,,,,,,,,,,,,,,,,,, 200
ates THDO. e eernnns .00 FRAMINGHAM ..o ...l 1 0000 :
‘0008 33 Plates B & 0 Tybe.. llllll 80 TRANSFORMERS HOWABD «ee Lol 1325
001 43 Plates K & O Type.......... 5.00 UV-712 Radio Ootponﬂon ............. $7.00 OUTLEBR HAMMER......ccvo0nnaecene 1.00
0015 €3 Plates .......oooeo il 720 231A GENBRAL BRADIO .....oonvvevos 5.00
001 43 & mmu“ :&mor ................ g:gg ﬁﬂ:mmnmm“. adr e Z.gg RADIO
o AENGT. ... it v ic e semi-monnted .......... ... R
THOPARTRON . vovvvernnansnsonnnnsnss ¢00  FREQUENCY TRANSFORMERS,
LOUD SPEAKERS BRYANT .........illlllliiiiiiin 5.00 yupap 'r-n, 160 to 500 meters. . ..... ,: gg
B2 MSgvor o TS S VARIOMETERS MUBAD TR L.oollloiininiiiin 5oe
36 inches iong gglnlhgn 506 Moulded Bakelite......... ;:.:: BADIO BNGE, 00, LIl 8.00
EVEREADY “B” BATTERIES ATWATER EBNT..... ... 000000000 8o nuuo s&rvm.g: Gorttirsereeeeee 600
Mo, 766, 3311 Voie wpped ool 800 JACKS AND PLUGS STORAGE BATTERIES
Wo. 776, 43 %m. tapped ......lllll00n 500 FEDEBAL 1421 Open Oircult .mk 8 T0 8 Volt 70 A, Hou.ouovenosnesnnesanns $16.00

REMLER APPARATUS %ﬁﬁ 1433 Dotble ot Jack---- |88 ”“““"“}‘Kﬁfb‘f&b‘ﬁﬁiﬁﬁs‘“ 16.00

810 Jr. Rheostats 7435 Automatic Filament

b Control JacK......cocoeernunvooncns 1.20 R 508 Vmo-con ler .......... $5.40

S B ecatate I :; {75 TEPHEAL 1438 Automatic Filament L350 BEMLEE £08 Cowpler on Unit Fanel. | .. 1378

330 Audion Detactor Panel. - 8 WESTERN ELEOTBIO Plugs........... 150 STWATBE EENT.. ..l .00
331 Amp. Panel .. 8 FEDERAL Plugs . ..........oo0vuvrnns 2.00

Amp, Panel PACENT BESAL .00l 1.25 PHONES
‘03 3 Ooll luou ; NEW FEDERAL Universal Plug......... 178 poderal, 2200 OBIE «..noovennnennnes $8.00
97 Grid Oondenser . FEDERAL PLEIPHONES ............ - 14.00 Federal, 3200 Olums [1IlIIl1llITIIIL 10.80
it AR L T T T T !

SOCKETS RHEOSTATS - Wegtern Hocicis, 700 Ohma 5 011 1300

\ 2 BEMLER JF. .. oooeinennanennan.s i... $1.80  Dictograph, S000 Obms ....... v eeell. 1200

158' GENERAL RADIO 1.50 FADA—with mew Knob.........oneoe.. 1.06  Manhattan, 2000 OKMs ............... 6.00

00K 1.00 umwmmxo 214 7 ohm or 234 Manhattan, 3000 Ohms :.............. 7.00

110 Amp. 20BM . .....ii.naiiiannenea., 2.50 Brandes, Superior ................c... 8.00

.60 DB?OEBST NOW tYDO. .o coiervneerenns 128 Xincoln, 3000 Ohms .............c0..0 $.00

1.00 PABAGON ......c..oonovmvmenevnin <.+ 150 Frost, 2000 OhmSs..........00o.0v... ... 8.0

150 MURDOCK 560 ..................... $1.00 ‘Prost 3000 ORI, .. ... .e.oreronnneerse 6.00

Now that you have read the hst, get that order into the mails without delay. If there is something that you want and don’t
sce it listed here, write us anyway and we will get it for you. Our two stores save still more time in- gett:ng your apparatus in k]
hurty Enjoy the pleasure of real service for a change Send us your orders.

wrie: WARNER BROTHERS  cwoncs |

. 350 Murket Street 29nd & Telegraph A
»: Phone Don;lu 673‘39 TWO STORES ’ Phone I.sku‘i?o’ 022?

ING Rheo-Socket

Another RADIO SURPRISE

Price $3,f. o. b. New York City

A high grade article in
Red Bakelite with
Phosphor-Bronze Con-
tacts and Alloy Resis-
tance Wire.

Compact, increased
efficiency, shorter con-
nections, less wiring—
brings in stations you
never heard before.
Make this a part of
your up-to-date set.

For Base or
Table Mounting

KING AM PLI TONE

82 CHURCH STREET NEW YORK
Mfrs. of the Famous KING AM-PLI-TONE
Jobbers, wtrerr write for proposition

Tell them that you saw it in RADIO
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Condenur
An assembly of mica washers
and thin copper plates. Can
be used for grid, phone, fiter,

Ben
- Unlver.al

antenna, tap or variable
cﬂ:demeg. u:.ng;rd set of six
plateg and ten washers,cap-

acity .0008 mid., per set. 75C
Extxa set of !en phteu and ten

hers, giving 1 ca~
pacity of npptonmtely oool
mid., perset. . ..§ .40

polish extra
large, tapered knob which fits
g:t&:‘iet;ar%"f“uy. '1;1;;

s .

Graduated 0° to 100°
all cloarly defined in
white and stamped into the

Rib stops on reverse side pre-

Dependable Radio Products

- —

Ask for
“Benwood” Parts

T pays to be careful in the

selection of every part
that goes to make up your
set—a few cents saved on
mediocre parts may com-
pletely ruin the ogperation of
the best set made. You
can depend on “Benwood’’
products-—a few are shown
on this pege—ask your
dealer to show them to yon,
or if he cannot supply you,
y  order direct by mail.

Benwood
V. T. Socket

Solid, h shly oliehed,
molded Bakelite. For
eithetbueor nel mount-
oAl e Ao

our- vum
tube, Elingri::‘ ground
hum and noises in opem-
tion of amplifiers. Terminal

_| s plaisly mack- g1 ()

» Benwood
Audio Transformer

Completely sheathed in metal—
gives full ¢ to 1 amplification
without howling or squealing.
Base is 234 "x835 ", height only
2 inches—ideal for either base
or panel mounting. Core is
best laminated steel giving
highest transference of

energy. Bach........ 34-50

comiaes st mArENLL .

Benwoed
Variable Condenser
Note the improved stationary
plate design——this condenszer
has the greatest capacity for
overall size of any variable con-
denser made. Single bearing,
wiping contact essures positive
connections. Heavy aluminum
plates will not bend or buckle.

Formica ends. 48
plate, .0011 Mfd. Bach 34-50

WILL TRY OUT AUTOMATIC
RELAY

The Radio Section of the Signal Corps
plans very soon to try out the operation of
an automatic relay at Chicago, controlled
from Washington, thus enabling the Capital
station to control traffic through Chicagoe west,
probably at least as far as Omaha. If the
circuit works well, it is also planned to in-
stall a similar relay at Omaha and to operate
to the far west from Washington by means
of the 20 K. W. set at Arlington. Omaha
will be advised when the messages are to be
relayed through their station and will stand
by letting Washington work through the relay
to Salt Lake City or even farther west.

Last month the Radio Section of the Signal
Corps handled 5,232 official messages number-

ing 175,672 words, and equalling a saving of
approxxmately $2,718 over what the cost
would have been via commercial lines. Ex-
cept for the interference of static in the west,
thg;e figures would have been doubled, it is
said.

JENKINS YLRNIER RHEOSTAT
Indispensable for adjust-
went on KRadie Frequency
aud Detector Tuhes, Pac-
ent inatant cut-off mwitch.
Write for folder.

Literul discounts lo des!-
ers and joblbers.

Jde'_‘klns Inc.

oK V.a.-n-

TRACO

Loud Speaker

Price $40

DEALERS Write or wire for nnwd!(June 16th)  CATALOG: gea? lui%lw;y:i :t:rﬁl‘a: l:oe;wm
radio a m?:ln::‘n Mdy forimmedi-  catalog and price u.: g!‘l’)le orestRadio Eq‘ﬂm‘:’om.
ate shipment. C Complete F. O. B. San Francisco
cjh? 30 O INC. Vernier Controls $1.15
— 7 : Radio Appliance Co.
. _"_V_VQBLD Wl_[)F MAIL ORDER SE RVICE" . INC.
1113 OLIVE STREET ST. LOUIS, MO. 158 Fifth Street

San Francisco

Ttis joud speaker has waay une
omsal features, first and foremust ba
tie mwivel adjuating vevice which
3-. the hora b be swing into sny
desirni-ie prwition.  Becondly. 1t 1y
oomstructs in sich » manner that a
e tors of ap adust:ng screw wiil
allcw wiziost aay kind of » head
phainie baing used for the loud

apeaier.

RICHMOND
Loud Speaker

Price without phone

$7.00

F. O. B. Richmend

- e -

The ‘QSA’ Line of Radio Equipment
Larger business has made necessary larger
space and larger stock. So we have moved
into new quarters whers we will be better
able than ever to supply your wants, Items
listed below aroe im stock for dmmediate
delivery.

Radiotron UV 202 8 Watt Power Tube. .$8.00
Feders]l No. 336-W Amplitying Trans-

lomorv.'i'.......k...ié........... '{38
Socket No. R

Pwrhadlou Rhoostat....... 1.00

Eveready No, 118 V nblo “B" Bat! 3.00

Oatalog of ** Mnenc unt r 10

bo re

Patent Applied For cents which tial paur-

HEAVY PAPER HORN
Will Fit Any Phone

11 wil: be & valuable addition to yaur station as h werkmanship is sxoelient.

RYAN RADIO COMPANY

Tell them that you saw it in RADIO

chase or FREE with order from m- adver-
tisement. Gt on our mailing list. We have
lom:&lng interesting to say to you esoh
mon!
INDEPENDENT RADIO
SUPPLY CO.

3239 Ogden Ave,

[t ae, a0

Chicago, Ilis.

428 BARREYT AVENUE
RICHMOND, CALIFORNIA
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T
Reasons

2 Why

Edison
Radio Batteries

are used for tube filament
and plate circuits.
1—Dependable
2—Constant
3—Permanent
4—Silent

There are other reasons,
Bulletin 833 will tell you.

Department O

Edioon

STORAGE BATTERY COMPANY
ORANGE, N. J.

$5.00viriocotrins $5.00

OF PROVEN MERIT;

STANRAD Variometers and Variocouplers have
stood the test of time. Two years of conscien-
tious endeavor have brought Stanrad apparatus
to a point where they are unsurpassed as real
short wave instruments.

SPECIFY STANRAD AND BE ASSURED OF SATISFACTION
Ses your dealer or direct

Standard Radio Company

KJC 1048 South Olive Street KJC
Los Angeles, Calif.

Menufacturers of STANRAD INSIDE AERIALS

RADIO MANUFACTURERS
Attention! For Efficiency—

SHAW

Moulded Insulation

PRODUCTS

Moulded insulation to fit your every
need Exactly. For we manufacture
it according to your own specifications
and moulds. That'sthe SHAW
way. Iry it—"“for efficiency.” We
neither retail nor wholesale. We
manufactureonly. Submit your
“specifications for a SHAW estimate.

SHAW INSULATOR COMPANY

Frank H. Shaw, Vice President and Gen'l. Manager.

Henry M. Shaw, President

638 MISSION STREET, SAN FRANCISCO

5 KIRK PLACE, NEWARK, NEW JERSEY

Tell them that you saw it in RADIO
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,It,, Took 14 Years

patent No. 1.113,149)

WE have specialized exclusively in radio for more than fourteen years.
Every one of those years has contributed something important to our
latest Type H. R. Regenerative Receiving Set. We sincerely believe it to be

This Set

SPECIFICATIONS
CABINET: 8Solid mahogany, dull

finish.
PANEL: Oondensites, dull finish,
machine engraved, white letter-

ing.

DIALS: Indestructible metal, black
with white lettering.

CQONDENSER: Balanced type, built
as & Vernier; 2 rotary, 3 sta-
to: plates.

ANTENNA INDUOTANCE: Wound
on formics tube.

PLATE INDUCTANCE: Wound on
molded ball,

BINDING PARTS: Black rubber
covered.

SWITOH: Yan blade.

RHEOSTAT: OClapp-Bastham type

H 400.
omémn': Single circnit regeners-
ve.
“‘B'' BATTERY: Contained in in-
side compartment or external,

a8 desired.
PRICE: $40.

the best set of this type on the market today-regardless of price.

. Novices and experienced radio men alike praise its simplicity of operation,
its sharp, cle.ar tones, its wide range, its careful workmanship, its neat appear-
ance. And invariably they express surprise at its unexpected performance.

Regenerates perfectly wave lengths of 189 to 825 meters.

N.B. If, owing to the phenomenal demand, your dealer is out of
Clapp-Eastham sets, write us. 6c stamps will bring you ou
Catalog—containing full information regarding this set and

equipment.

Oldest and Largest Exclusive makers of Radio Equipment

Clapp-Eastham

. Type H R

Regenerative Receiving Set

to Perfect

new Radio
ther. radio

“Sign of

Thaot

Long Life”

MaQwn

THEY LIFT YOUR RADIO SET
ABOVE THE ORDINARY

W

Ace Batteries are constructed to give
the utmost “B” battery service. By

reason

of special manufacturing

process they solve the “B” battery
problem.

Get them at your dealer

and write for catalog

ACE BATTERY MANUFACTURING CORP.

Gen. Offices 495 Broome St. New York City Factory 359 W. Bdway

NAVY ASKS APPROPRIATION
Continued from page 33

every year,” he stated. Going further into de-
tails, the head of the Navy's radio research
and maintenance department explained that .
the shore stations did not interfere with other
government or commercial services, and that
they were necessary to the safety of merchant
and war ships, both in times of peace and
war.

Today the Navy has 214 shore communi-
cation stations, including 90 on the coasts, 46
on light vessels, 54 radio compass stations,

" three radio laboratories, 10 carrier pigeon

stations, and 11 super power trans-Atlantic
stations, all of which practically pay for
themselves besides being essential in the in-
terests of the country.

Earns $23,000 Per Month

For the first six months of the current fiscal
year, Naval radio stations earned the sum
of $144,659, an average of $23,000 per month.
In 1921 the number of words carried de-
creased by 24,946,657, due to the discon-
tinuing of many war-time activities, the re-
duction of Shipping Board operations, and the
elimination of much telegraph and radio
traffic in the interests of economy. Therefore,
the earnings or “savings” decreased in 1921
some two million dollars over what they
were the year previous, being only $3,509,386,
a sizable saving, nevertheless, it was pointed
out.

“It is worthy of note,” the Admiral inter-
jected, “that the interests of the U. 8. Navy
in radio communication has resulted in the
United States commercial interests becoming
predominant in world radio communication.”

The Navy’s net is almost world wide, and
connects all the Government’s outlying pos-
sessions with the United States, furnishing as
well a medium of rapid communication with
our fleets of war and merchant marine.

Some Radio Developments

Replying to a question as to what the
Navy had done specifically to develop the art

. of radio telegraphy and telephony, Admiral

Robison stated that a few of them included
improvements in facilities for secret com-
munication; increased the range of aircraft
radio sets from 50 to 500 miles, and reduced
the weight materially, making long-range
spotting possible; developed a pilot cable for

“harbers and aircraft landing fields, increasing

the safety of both water and aerial naviga-
tion; made possible the sending and .receipt
of five simultaneous messages; increased
long-distance speed from 10 to 60 words per
minute, and made possible automatic trans-
mission and reception. Other work includes
the development of the kite aerial for trans-
mitting from a seaplane on the water; radio
compass improvements making radio ap-
plicable as a direction indicator and position
finder; the climination of static and “mush;”
an advance in the radio controlled torpedo
and vessels, and the introduction of the arc
transmitter and uniwave system of signalling.

IMMEDIATE DELIVERY

No. 1002-C Western Electric Phones. .$15.00
No. A-2 Acme Amplifying Trans...... 5.0
No. 231-A Gen. Radio Amplifying

TIBNB. s vreevravocoosoornansnnsne .00
No. UV-200 Radiotron Detector...... 5.00
No. UV-2023 Radiotron 5 watt....... 8.00
No. C-301 Cunningham Amplifier..... 8.50
No. 503 Remler Vario-Coupler....... 5.40

No. 100 Remler Dial & Knob, 8/16”.. 1.00
Klosner Vernier Rheostat........... 1.50

Pramingham Rheostat ............. 1.00
No. 78 Parkin Socket.............. 1.50
No. H.R. Clapp-Eastham Recelver.... 40.00

Postage Prepaid to all Parts of U, 8.
Write For Our Latest Price List

DAVID RADIO SUPPLY CO.

P. 0. Box 596, Reedley, Calif.

————————————

Tell them that you saw it in RADIO
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A new

EVEREADY
“B”
BATTERY

Made up of thirty large cells ar-
ranged in five rows of six cells
each, gives 45 volts and is equipped
with Fahnestock Spring Clips al-
lowing the following voltages:
1614, 18, 1914, 21, 2214 and 45 volis.
This is a remarkably high quality,
long life battery. Dimensions:
Length, 8%4”; width, 634””; height,
314” over all. Weight 9 lbs. Price
$5.50.

Two important character-
istics are necessary for a sat-
isfactory “B” battery; first,
the battery must be designed
for long life; second, the
operation must be noiseless.
The Eveready “B’” battery
meets these exacting re-
quirements.

‘eVEREADY

Eveready “A” radio batter-
ies are carried in stock by
the best radio dealers in
three different types — 60,
80, and 100 ampere hour ca-
pacity. These Eveready “A”
batteries have a larger capa-
city and give longer service
and require less frequent re-
charge than most other bat-
teries of this type.

Made on the Pacific Coast by the world’s
largest battery manufacturers.

NATIONAL CARBON
CO., INC.

599 Bighth St., 419 East 2nd St.,
San Francisco, Cal. Los Angeles, Cal.

MARCONI VISITS BIG RADIO
PLANTS

‘ ‘ 7 ELCOMED by scientists and engincers
of international note who joined in
high praise of his great accomplish-
ments in the field of radio, Senator Guglielmo
Marconi spent a busy day at the plant of the
General Electric Company, Schenectady, N.
Y. on June 26, inspecting the big electric
works and conferring with the wireless ex-
perts of the G-E Company and the Radio
Corporation of America.

Senator Marconi made a special trip as
far as Albany in his yacht Electra and was
brought over to Schenectady by automobile,
accompanied by a large parfy of officials of
the Radio Corporation, officers of the Italian
Navy, the United States Army and Navy and
others.

During his visit he delivered a speech on
wireless from the General Electric Broad-
casting Station WGY, held an informal re-
ception for several thousand Italian residents
of the city, attended an informal dinner ten-
dered to him by E. W. Rice, Jr., honorary
chairman of the board of directors of the
General Electric Company, and a large
luncheon in his honor given by the company.
He returned to New York the following day.

The greater part of the distinguished in-
ventor’s visit was filled with inspection of the
radio manufacturing division of the General
Electric Company, its broadcasting station
and an examination of the famous Research
Laboratory.

At the luncheon held at the Mohawk Golf
Club, the toastmaster was Mr. Rice and the
speakers included Owen D. Young, chairman
of the board of directors of the General Elec-
tric Company and of the Radio Corporation,
Dr. W. R. Whitney, director of the Research
Laboratory, Dr. Irving Langmuir, assistant
director, Mayor George R. Lunn of Schenec-
tady and G. P. Baccelli, Italian Consul in
New York, a member of Senator Marconi’s
party. Among other officials present were
Edward J. Nally, president of the Radio Cor-
poration, J. W. Elwood, secretary, and David
Sarnoff, general manager. About 125 per-
sons, including officials of the G-E Company,
attended the luncheon.

The spontaneity of the greeting accorded
Marconi pervaded the whole city and came
not only from the scientific workers who are
engaged in engineering problems, but from
the lowliest citizen, all turning out to do him
honor.

O. D. Young, in a keynote address at the
luncheon, classed Marconi with Edison as
“the leading inventor of the world.” Dr.
Whitney and Dr. Langmuir pointed out some
of the high spots of his epoch-making investi-
gations and predicted new and greater fields
for the extension of radio communication.
The freedom of the city was tendered by
Mayor Lunn and a brief address of welcome
was given by Consul Baccelli.

In responding to the toast Marconi spoke
of the influence which radio is having and
is destined to have on world human relations
by facilitating communication between nations
and between peoples of the world, and the in-
finite future possibilities of the art of wireless
as new knowledge of this strange and little
understood phenomenon begins to be known.

Marconi’s experiments in short and long
wave radio transmission were touched on with
the prediction that the feat of encircling the
globe by wireless was a possibility in the not
distant future.

ak
If Youzsamasre

write us for full particulars

“RADIO,” SAN FRANCISCO

Tell them that you saw it in RADIO

listen toradio

through your

phonograph

Ekko connects
your head phones
with the tone arm
of your phono-
graph, and trans-
mits Concerts and
Programs through
the sound box.

Thebest Loud Speaker
you can use—utilizes
the scientific design of
the phonograph sound
box, produces a mel-
low, pure tone. If your
dealer does not yet
carry Ekko, use the
coupon—send $3 and
we will mail one im-
mediately, post paid.
Money back if not sat-
isfied. Mention the
make of your phono-
graph.

THE EKKO COMPANY
911 Harris Trust Bldg., Chicago

Enclosed $3.00. Please send me one Ekko
Radio phonograph adapter. My money back
if not satisfactory. My phonograph is a
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“Fifteen Years in Radio”

J. H. HALLOCK

formerly

U. 8. Navy anp Fepenaw Tev. Co.

“HALOWAT”

Hallock & Watson

“Radio Service”
Radio, Telephone and Telegraph Equipment

Disiributors for
NorTEWESTERN RAD10 MANUFACTURING COMPANY
Rapio ConstrucTioN ENGINEER  IN CrARGE U. 8. Navar Rabio LaBoraToRY

Operating Stations KGG and 7X1
192 Park Street, Portland, Oregon - Main 5677

C. H. WATSON
Jormerly

MARE IsLanp, CaL.

‘“Experience Tells”

RADIO THIEVES MAKE BIG
HAUL

People are bound to have radio sets, even
if they have to steal their instruments.

What is believed by detectives to be the
work of boys was the robbery of between
$900 and $1,200 worth of apparatus from the
Radio Concert Equipment Company’s store at
734 West Sixth Street, on the evening of July
4, the biggest haul of radio equipment ever
made by robbers in Los Angeles.

Among the apparatus taken were five
audion sets, twelve Thordarson transformers,
twenty-five Kilbourne & Clarke telephones,
six pairs of Manhattan telephones, three
home chargers, fifteen crystal detector sets,
soldering irons and many odds and ends, such
as switch points and switches.

The thieves entered by the rear door,
breaking the glass with a piece of gas pipe
and unlocking the door from the inside, ac-
cording to Will Brenniman, manager of the
concern.

m'o u.k. Mlo ot m{mwn
imtend ofa pluyt mg You

ean ugn big h‘l’uoneydu 1] wn‘:t i l In

lpm me. how to uifu construct. n:tal mlir

Write for fm az-pm eatalog describi tmx!"d mlo ;”tm'
en i

titied, *How £ Learn Radio at Home.” ~ o -

um

Instituts, Dept. IIOS, Washington, D. G

Magnet Wire

AT SPECIAL PRICES
Send For Our Prices
IZENSTARK RADIO CO.
'509 S. State St., Chicago

BUILD YOUR OWN

Build your own the way you want it
Buy your panels from me already drilled,
ready to mount your instruments. I also
have rheostats, sockets, jacks, plugs, bind-
ing posts, switches and switch points in
stock at all times,

8/16" Formica, persq.in......... 3%e
1/4” Yormios, per sq. in..... coesee 8%e

GEO. F. MARTIN
RADIO PANEL SHOP

1103 8, Srd S8t.
Bvansville. Indiana

RADliO _PANELS

RADIO INSTRUVH‘VI & PANEL ((‘
26 Vorth Delplmnrn \l Ch|cago lllinoln

RADIO LIGHTNING ARRESTER
Short-gap groved by underwriters.

Safe — dependable — waterproof — ab-
solute protection. No vacuum to lose.
No ssmples. Guaranteed. At your deal-
ers or by mail, pootpnid

The Brighton Rad:o Company
BEAVER FALLS, PA,

Radio Supplies
All Standard Goods

Immediate Deliveries

Kellogg, Manhattan, Teleradio Head-sets,
Dials, Rheostats, Aundio & Radio Frequency
Transformers, Variable Condensers, ario-
couplers, Bakelite Rotors and Sntoru. Jacks,
Plugs.

A COMPLETE line. Largest stock in the

middle west.
Write for Catalogue

DEALERS, ATTRACTIVE DISCOUNTS

American Radm Mfg. Co.

Admiral at Mc(he Kmm Oity, Mo.

LONG DISTANCE RADIO
RECEIVER

Completely assembled but not wired.

An opportunity to get this set at one-third
of its value., A new departure from or-
dinary receiver design, Wavelength range
from 200 to 600 meters.

Highly efficient for phone reception.

ITEMIZED LIST OF PARTS

1 hard rubber panel, 8”x14”xB/16" thick;

2 28.plate condensers, 1 Vernier 8-plate con-

denser, 1 Klosner rheostat, 1 vacuum tube

socket, 1 switch, 6 contacts and 2 stops, 1
rid condensar and grid leak, 2 hard rubber

gi&ll. 2 knobs and pointers, 1 hard rubber

tube, 8 inductance coils, 8 binding posts, suf-

ficient No. 14 tinned copper wire to wire

up set,

Vacuum tube phones A and B batteries not
included.

Above mounted in a hardwood oak finished
cabinet, Price $24.00.

Information service for customers.

S. W. MILLS

2510 Grand Concourse
New York City

NOVO

BATTERIES
FOR RADIO

?3/2-45 & |O"‘ VOLTS
N [ /1,/

N
N O ISFLESS

DEPENDABLE
GUARANTEED

ASK YOUR DEALER
\0\0 MANUFACTURING CO.

A T SRRV VI ST AL NS
NEW YORK

531 SO DEARBORN ST.CHICAGO.

ENGINEERING

UNIVERSAL RADIO AND RESEARCH COMPANY
199 South Fair Oaks Avenue—Pasadena, California
COMPLETE LINE HIGH GRADE

RADIO APPARATUS
MYERS TUBES

MANUFACTURING

Tell them that you saw it in RADIO



TYPE R2 $4.25
TYPE R-3 ¥4.50

HE Audio Frequency Transformer is made in

two ratios—R-3, 10 to 1; R-2, 3 to 1. The R-3
for use on one stage and the R-2 for subsequent
stages. The coils of these transformers are carefully
insulated and the iron core has been designed from
practical tests made by our engineers.
The whole is mounted with a bakelite-delecto panel
in a polished aluminum stand, easy to install. Itis
provided with four binding posts, nickel plated.

The All-American Radio Frequency Transformer,

Ask Your
Dealer

If he cannot

supply,
write us

Is Your
Receiving Set
Complete?

You are not getting the most out of
your Receiving Set unless you are
using Radio and Audio Frequency

RAuLAND Mrg (o

- 35 So. _Dear orn

Type R-10 (150-550 meters), has given a new im-
petus to this latest discovery of radio receiving.
Heretofore, Radio frequency was hard to control—
but this transformer has now made Radio frequency
accessible to all.

Weak signals are amplified before detected. Simple
totune, yet sharp enough for the most discriminating.
Fits into tube socket, making connections simple,
and permits of short connections which are so de-
sirable. Efficient on 150 to 550 meter wave lengths.

Send for folder of
All-American com-
plete Iine of radio
supplies, including
ariable con-
densers, fixed con-
densers, 50-watt
tube sockets, etc.

<

St. Chicago, 111,

" TYPER-10
$4.50

Start your set right.

Radio Panels and Parts

Get a
good panel and dependable parts. To make sure that you do get them

Pay particular attention to “insulation.”

look for the dealer displaying this sign:

dielectric strength.

a beautiful natural finish—polished or dull.
panels, tube bases, mountings, variable condenser endplates, tubes, dials, knobs,
We can machine all of these parts to your specifications.

handles, bushings, etc.

their specifications.

Are you an enthusiast?
they are made and what they cost.
Celoron Radio Panel Service and how easily and profitably it enables you to
supply your customers with panels and parts fully machined and engraved to
Write for our Special Dealer’s Proposition today.

CONDENSITE

CELORO!

Radio Panel Service

Condensite Celoron panels and parts are right,
strong, handsome, waterproof material (approved by the Navy Department, De-
partment of Engineering) is extremely high in surface and volume resistivity and
It machines readily, engraves without '‘feathering,”” and takes
That is why it is so widely used for

Send today for our Radio Panel Guide

This Guide describes our panels in detail—tells how
Learn about

Are you a radio dealer?

Diamond State Fibre Company
Bridgeport (near Philadelphia), Pa.

Branch Factory and W arehouse, Chicago
In Canada—Diamond State Fibre Co., of Canada, Ltd., Toronto

You can bank on them, for this

Offices in principal cities

Tell them that you saw it in RADIO
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SAY, FELLOWS:

Why pay several big radio profits! QGet our
blue prints and build long distance vacuum
tube equipment at little cost. Don’t waste
time with an obsolete crystal set—amateurs
of any accomplishment quit using them years
ago.

OUR BLUE PRINTS:

Full details on 24 blue prints with separate
printed instructions for making everg part of
a modern VT receiver, $3.00 postpaid.

12 proven VT hook-ups for receiving, each
on separate print. 50 cents.
(Continental Code on a 6”x29” blue print
for 25 cents.
12 proven VT hook-ups for transmitting,
50 cents.

No stamps for more than 25 cents

GET BEADY FOR THE BIG RADIO
BROADOCASTS IN THE FALL

THE PLAN BUREAU

1929 McOausland Ave. 8t. Louis, Mo.

THE AJAX
BUZZER
Ideal for Crystal Test
75 cents Postage 4 cents

AJAX ELECTRIC CO.
28 Palmer St. Cambridge, Mass.

RADIO “A” BATTERY

Regular Price $10.50
Special $7.50
18 Months' Unlimited Guarantee

This niew Cat
ey as et 20

wisrs lias heave

ourunh

ronthe guaan

tee. 6-Volt, 80-Hour Type

Other Sizes at Special Discount

All fresh, new, specially built, with heavy
plates and connections and covered by our
*‘Unlimited 18 Months’ Guarantee.'’ eady
for use when unpacked.

8-volt 25-hour—Reg. $10.50, Special $7.50
6-volt 60-hour—Reg. 20.00, Specisl 15.00
6-volt 80-hour—Reg. 22.50, Special 17.50
6-volt 100-hour—Reg. 25.00, Special 20.00

Prompt Shipment
Prices ¥. 0. B. Toledo, Ohio

THE B-B BATTERY CO.

68 B-B Bldg. Toledo, Ohio

Kearney 2778

Pacific Radio School

ARC AND SPARK SYSTEMS

Hours—10 to 12 noon Send for 433 Call Bldg.
ito 4P. M. descriptive .o
7to 9P. M. circular San Francisco, Cal.

This school is equipped with KLEINSCHMIDT Automatic Telegraph System

Complete directions with
each instrument for using i
in several ways including
radio-frequency (ransformer
work and regenerative cir-
cuits.

THE UNIVERSAL TUNING

TRANSFORMER

EFFICIENT TUNING without variable condenserg—

LOOSE COUPLING to avoid interference—

A COMPLETE HIGH-CLASS TUNING OUTFIT
for the price of a simple tuning coil—

DESIGNED forboth Vacuum Tube and Crystal detectors.

$4.25

At your dealer or write to

RADIO DEVICES COMPANY

693 MISSION STREET, SAN FRANCISCO

NATIONAL RADIO CLUB
ORGANIZING

ITTSBURGH, Pa.,, is the scene of the or-

ganization of a club that seems destined

to play a big part in the future of radio.
The work of enrolling members is already
well under way and articles of incorporation
have been filed along with application for a
charter.

While one of this club’s fundamental pur-
poses is to nromote and finance the installa-
tion of radio equipment in hospitals, it will
also use its influence to keep the broadcasting
art on its present high plane; enlarge musical
and educational radio programs; keep all
members informed regarding developments,
improvements and news of interest regarding
radio; answer, without charge, all technical
questions asked by members; receive and file
articles written by members for reference;
lend the moral support and influence of the
club to those agencies endeavoring to elim-
inate the confusion of signals; promote fra-
ternity and good fellowship among members
with the aid of a distinctive official button
and card of membership.

The organization committee includes
Harold B. Coe of New York City, Charles
W. Payne of Philadelphia, F. R. McCray of
Los Angeles, Otto J. Palm of Cincinnati, R.
Gordon Craig, Ray Mansmann and Francis
G. Albertson of Pittsburgh, all radio enthu-
siasts who are sparing no effort to promote
the interests of radio transmission.

Although the National Radio Club has been
assured the hearty co-operation of the large
manufacturers it will maintain a strictly neu-
tral attitude in all matters of equipment and
its officers and directors will be selected from
radio enthusiasts not engaged in making or
selling radio apparatus.

A nominal membership fee of two dollars
will be paid by applicants who will have is-
sued to them a membership card and club
button.

Interested persons can get in touch with
the club by writing to Francis G. Albertson,
Secretary, 419 Fulton Building, Pittsburgh,
Pa.

[ J
Special

Empire Variometers
Empire Variocouplers. ..
Chelsea Variable conden-

sers, 23 plate
Variable condensers, 23

plate
Variable condensers, 43

plate
Vernier condensers,

plate
Moulded sockets
Fada rheostats .
Klosner vernier rheostats 1.25
Small 2214V “B” Battery .90
Large 2214V “B” Battery 1.75
Large 45V “B” Battery.. 3.25
Federal amplifying trans-

formers
Audiotrons
Audiotron adapters
Dictograph headsets
Turney headsets
Federal Jr. crystal sets...20

EMPIRE RADIO CORPORATION
271 West 125 Street
New York City

Tell them that you saw it in RADIO
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‘““Radio Through Your Phonograph'’

The ADAPTOLA may b attabeed ta the tine arm of :.l:)
phorograpli. 1L amplics the sound between the
pheane and the tone chamber of yonr phonograph and l in-
ure s the fincet perathle romlition of music or spoken voies,
The ADAPTOLA «ficis thon vrl.n awn phonopraphs the
westperfect lusd speaker oltainable  Fita any standard
phon i all mnia s of pharographs,

O sale by dealera. If voue dealer has
sone 1 mrtoek, send s 8350 and nanes gwf
vour plorugraph. We pay postagi: in
U o~

Price

$3.50

‘Discounts to Jobbers and Dealers)

NEW DEMONSTRATION
STUDIO SHOWS PROG-
RESS OF RADIO DE-
VELOPMENT

A new studio with over 3,600 square
feet of space devoted to demonstratxon and
experimental research work has been
opened at 1215 Leland Avenue, Chicago,
by the Ray-D:-Co. organization. Every
evening in this auditorium as many as
300 people can congregate and be enter-
tained free of charge with the best of con-
certs, operas, bedtime stones, etc,, from the -
local broadcasting station. In connection
with this demonstration room is a special
studio, size 15x16 feet, with special sound-

proof walls. This studio is equipped with
a’ pick-up microphone. A particular fea-
ture in the Ray-Di-Co. demonstration
rooms are the special booths built around
the room where radio apparatus can be
tested out before being purchased by a
radio enthusiast.

The Radio Supply Co.

111 New Montgomery St. San Francisco

————COPPERWELY ———

TRADY AR RES. W 3 MAL. 860

Made by the Molten Welding Process
No. 14 Copperwald Wire ia 50% STRONGER than Ne. 14 Copper or 7-No. 22 Stranded Copper

_.__THE HUBB

' (Extract from New Fire Under- s D
. writers’ Rules. Par. 86.)
' Load-in wires shell be. . . ....... .
approved copper clad steel: The most Perfect elec-
, \ _not s thun No. 17 B &S popular el o
i K!BO mey .. tact, willnot
The ground wire may bo ........ SLlDER cut the wire,
approved copper clad steel: - on the
........... not smaller than Highly
Us;ddu;d recom- No. 17 B'& S gage. .. market nickeled
| mended by largest| The ground conductor may bu . :
rop el B~ RE gy Price 25 cts. e —
‘ the world. 17 B & S gage. . |§lmlr‘yu

Buy Copperweld Wire in Cartons ,

. ot any
quantity.

ANTENNA WIRE, No. 14 Bare (100 ft., 150 ft. and 200 ft. cartons) . .
lé E Ao % - r} g an ‘}z c "1 No. 17 Rubber-Insulated (25 ft., 50 ft. and 100 Write for wholesale prices to the trade.
t. cartons) LAMEDA RAD
GROUND RODS, Pointed, Non-Rusting (6 ft. long, 14 inch diameter) A M_“FA s of f!?d:osgiilg co.
2269 San Antonia Ave.
CoppeR CLA TEEL COMPANY Phone Ale 1597 Alamads, Cal.
QFFICE AND WORKS AN 24 WESTERN SALES REPRESENTATIVES:

NEW YORK CITY OFFICE 30 CHURCH ST STEEL SALES CORPORATION, CHICAGO, ILL

Radio Dept.— Braddoqk_?. 0., Rankin, Pa. | —GALENA""
ORE

Exceptionally fine
Specimens of Galena
Ore carefully selected
and prepared, direct
from the mines

When in Los Angeles Visit

The Radio Concert Equipment Co.

The finest and best assortment of Radio Supplies on the coast.

Mail Orders Promptly Filled 734 West Sixth Street

Fully guaranteed
Money refunded if not satisfactory

Send $ 1.00 for

Generous Supply

CROSLEY

HARKO SENIOR RADIO
(Audion) RECEIVING SETS

ND
TWO STEPAAMPLIFIERS
AT “FACTORY" PRICES

SPECIAL DEAL TO DEALERS

RADIO

Sets Complete and Parts

No matter what you want
We can save you money.

Also CROSLEY Rheostats, Switches, Dials .
and Knobs, factory prices. Write for Catalog R-$ M N l S l C
IMMEDIATE DELIVERIES . mera u

.Baldwin and other phones, Rheostats, Loud Amerlcan EICCtI'O Tech- P P y 0.

Speakers, Radio Frequency BSets.

RADIO SHACK

809 S0, Western Ave.
Los Angeles

1227 47th Avenue

nical Appliance Co.
SAN FRANCISCO, CALIFORNIA

227-229-235 Fulton St, New York

Tell them that you saw it in RADIO
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It Is Time to Think of Service

It is time to look further than the mere equipment when you buy radio supplies,
whether you’re in Radio for profit or pleasure.

When you see this name
“SIGNAL"” on wireless
and radio equipment, you
may confidently expect
real radio service on your
problems.

SIGNAL Radio Apparatus is built entirely in
SIGNAL factories, from improved designs, by
our own radio engineers, working in our own lab-
oratories.

Bear in mind that SIGNAL Equipment is not,
nor will it ever be “side-line” material.

Back of every SIGNAL Product is a reputable
company, with a record of years of successful de-
velopment in Radio.

As a part of the Service offered beginners, ad- .

vanced amateurs and serious experimenters on
Radio, we maintain a complete engineering serv-
ice department, upon which our friends are at
liberty to call, at any time, regarding their Radio
problems, and to aid them in getting the best re-
sults at all times from their apparatus.

When you specify “SIGNAL” you specify “SERVICE”

SIGNAL ELECTRIC
MANUFACTURING COMPANY

Menominee, Michigan

.-

SIGNAL BACK MOUNTED
VARIABLE CONDENSER

One of the SIGNAL line, produced to meet
the demand for a condenser for panel
mounting. Comes in three models, so built
as to permit mounting on panels from 1§ to
3£” in thickness. Machine screws are fur-
nished for fastening the instrument to the
panel; it is only necessary to drill three
holes. Each instrument furnished with metal
scale calibrated to 180 deg. Knob and
pointer are removable. Construction is very
rigid, the material in the aluminum plates
being .026". The bearing plates are 3/16”
black Formica.

|

This request—coupon makes it easy to secure all “SIGNAL” | th°°“"°’;i wut Wiretess |

latest Wireless Bulletins, without any obligation. Simply | piie &° ¢ % =8

fill out and mail now. l l
. Name c.vvieriieiriorieeereocanseserccns l
! Company «.eecerireesessssnscssscsconcs I

CUT OUT AND MAIL COUPON NOW | City I

b Gy e

PRSPPSO NGB EIRNGRIEII,  State .....................coiiininnnn.. J
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HIGH VOLTAGE MOTOR-GENERATORS
STAND PRE-EMINENT IN WIRELESS FIELD

EDUCATIONAL INSTITUTIONS, U. S.
GOV'T. RESEARCH LAB’S., NEWSPAPERS,
DEP'T. STORES, ETC.

ESCO

Manufactures over 200 different combinations of windings for wireless, and
develops special apparatus for special requirements. Send us your problems.
Write for Bulletin No. 237—Complete Information
MOTORS — DYNAMOTORS — GENERATORS

MOTOR-GENERATORS

SOLD BY PRINCIPAL DEALERS
EVERYWHERE

- ELECTRIC SPECIALTY CO.

215 South Street
STAMFORD, CONN., U. S. A.

TELMACOPHONE

---The Greatest Value---
on the Market

The BEST evidence of the
ment of the Telmacophone is
the enormous demand for this

loud speaker  Inverted horn,
- reflected tone. Equal to any
- other horn twice its length.

Designed and perfected by ex-
pert acousticians,

No
Nothing to get

Complete in every detail.
extras to buy.
out of order.

Do not be satisfied with an in-
ferior substitute.  Insist on the
best for your money—the Tel-
macophone,

DEALERS: Wo are distributors for
nearly all stundard linea.  Full diacounts
on the Telmacophone. Write for proposi-
tion ¢n our complets line.

RADIO DIVISION

TELEPHONE MAINTENANCE CO.

20 S. Wells Street, Dept. A, Chicago, Ill.
o S E——

Tell them that you saw it in RADJO
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Continued from page 3r

the operating engineer,” I began to explain.

“Oh, that's all right then,” answered Mr.
H. E. Coyle, the chief of the big station.
“Come right in and blaze away.”

Our next picture was of the twenty kilo-
watt arc in the transmitter room.

“This arc set is tuned to 2,400 meters and
is operated on the highest aerial,” said the
chief. “The ten-kilowatt spark set over there,
which is tuned, of course, to 600 meters, has
its own separate aerial suspended about sixty
feet below the arc-transmitter aerial. The
360-foot masts carry both aerials.”

“Whoof!” fiared the magnesium powder as
Bill shot the picture of the arc transmitter,

“I see th’ fog’s not rolled in yet,” remarked
Bill eagerly, as he looked out of the window.

“While we're waitin’ for the smoke to clear

out, I might get up on th’ windmill »”

“We're not taking anything more here in
the transmitter room,” I replied. “There’s a
fine set of generators and a splendid spark
set over there, but nearly everybody knows
what dynamos and spark transmitters look
like. We're going into the receiving room
now.”

Muttering something under his breath, Bill
followed us into the receiving room.

“We have two complete receiving sets
here,” said the chief. “One built especially
for 600-meter spark signals, and the other
for 2,000 to 3,000-meter CW. Each receiving
set has its own loop-aerial. The loops are
exactly eight feet square, and the 600-meter
loop has five turns of wire and the longer-
wave loop, fifteen turns. This is a Kolster
hook-up.”

“How are the loops connected to the re-
ceiving sets?” I inquired.

“The two ends of the loop coil are simply
connected to the two ends of the receiving
transformer primary, and a variahle con-
denser is shunted across for tuning,” an-
swered the chief. “There is no ground con-
nection whatever. The two loops are mount-
ed on rotating shafts and are connected by
means of bevel gears and other shafts to these
two hand-wheels here at the operating
desk—-"

“I can just get half of one of them wheels
in the picture,” said Bill from under his
focussing cloth. “I’'ve got all the arc-control
panel on the other side.”

“We rotate the loops according to the direc-
tion we wish to receive from,” resumed the
chief. “If we want to work a ship out on the
Jaban coast, we have to set the loop in a
different nosition from that with which we
work southeast toward Panama, for instance.
Of course, we can hear signals from either
direction, no matter how the loons are set;
but for the best signals, we have to adjust
them.”

“You must have some remarkable receiv-
ing apparatus behind those panels” I hinted.

“Yes, it's pretty good,” admitted the chief,
with evident pride. “I’d like to tell you about
it and give you the hookup, but the chief
engineer says that the circuits must be kept
secret for a while yet. I'll tell you what I'll
do, though. If you'll promise not to describe
what you see, I'll let you look inside one of
the receiving sets.”

“That’s understood,” 1 replied.

The chief turned a few thumb-nuts and
swung down the hinged panels.

For a few moments, I stood petrified.

“Whew!” I gasped. “I hope I'll be able to
write about that some time. A description
and hookup of that on paper would be worth
five thousand dollars.”

“We may be able to make it public later
on,” said the chief.

“It looks as if some of the designers of
amateur apparatus could get some pointers

Continued on page 90
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RHAMSTINE*

MODEL B
AMPLIFYING TRANSFORMER

Postage and
Packing 10c

Ever since its introduction sixteen months ago, the Rhamstine* Amplifying Transformer
has steadily gained in favor until today it holds an enviable position with manufacturers
and builders of radio sets.

Now comes a new model—the same good quality in the Transformer but with a shielded
coil—a metal casing plated and highly polished; a distinctive improvement which will
satisfy the most exacting demands.

The Model B is a guaranteed product. The list price i1s $4.00. You may pay more,
but it is difficult to get a Transformer that is better. Immediate deliveries.

THE RHAMSTINE® MODEL A TRANSFORMER

The original Rhamstine* Transformer, now called the Model A, is of course still pro-
duced. Substantiating our belief that it is the equal of any Transformer on the market,
many letters have been received paying tribute to its excellent amplifying powers. The
price is $3.50, postage and packing, 10c.

" Complete circulars upon request

Manufactured by

| J. THOS. RHAMSTINE"*

i 2152 E. Larned Street Detroit, Michigan
% Maker of Radio Products

Tell them that you saw it in RADIO



90

RAD1O for AucusT, 1922

Vacuum Tube Detector $5 50

Inoluding plete cabi “fwith all instr
OF use

Dm and Two Stage Ampmlu ................ $22.50
Withu:ndormmudsl]othu

instruments in_tabinet, resdy

e T

ofuh u3000
onse.

a.mmuu Tubn xtra
2000 Ohm Receivers $5.00

supuiuctyml Recelving Set

Atmctwoden.len proposition

STEINMETZ WIRELESS MFG. CO.

5706 Penn Avenue, Pittsburgh, Pa.

A New
VARIOMETER

Is our type ‘0"’ with heads made of Buko-
lite forming s t. frame tion

No wood is used.

Gives remarkable selectivity and low
dielectric losses.

Price $5.00
S8end for sample for examination.

Made by
Butte Electric & Mfg. Co.

534 Folsom 8t. San Prancisco, Oalif.
Phone Douglas 148

HANCOCK RADIO

Real quality—-Lowest price.
APPARATUS — PARTS — DIAGRAMS
Orders filled same day received.
EVERY ARTICLE GUARANTEED

Catalog and Bulletins for stamp.
Hancock Radio Galena, 20c Silver.

HANCOCK RADIO

906 Congress Austin, Texas

Introducing the

“LEM CO”

No. 450
“Hundred Miler’’ Telephone Recewer

The
conductive-coupled circuit used in this set ehmmnuI
able radio telephone carrier waves and brings in the 1

An efficient non-regencrative receiving set.

without distortion. Designed for those who delm

concerts and receive radio messages without great exps -

technical experience. This receiver will tune to wav.

up to 900 meters. Sold on & money back guarantee ‘

set thoroughly tested before leaving the factory.

As illustrated (without tube)............. $35.00

No. 451—Consisting of No. 450 Receiverand
Couch 3000 ohm head set 34

No. 452—Conmstmz of No. 451 Receiver and
Couch head set with good antenns
outfit. . ... 38

No. 453—Complete Qutfit i No, 452
Outfit with Hartford 60 Amp.
Hour, 8-Volt Storage Battery and
good “B” Battery........... ... 868,

Manufactured by Les Electric & Mtg. Co.
Distributed by

Sierra Electric Company

515 MARKET STREET, SAN m&«mo

Ind,

l‘K F s’!

Continued from page 88

on simplicity from your engineers. You have
hardly more than half-a-dozen control knobs
on each receiving set.”

“Yes. You see, we simplify the tuning by
having separate complete recciving sets for
the two waves we do our work on. One of
the receivers of the head telephone set is
connected to the 600-meter spark receiving
set and the other telephone receiver is hooked
to the 2,400-meter CW receiver. There is no

electrical connection of any kind between the |

two receivers, While we are working on
2,100 or 2,400 meters CW, we can at the
same time hear everything on 600 meters
spark, or wice versa. Then we have a master-
switch, whereby we can put both receivers on
either the 600-meter or the 2,400-meter set.
We stand by, however, with one receiver on
each sct, as we are after all the ship business
we can get hold of, arc or spark

“One mterestmg thmg we've discovered is
that the receiving sets work better when the
large transmitter aerial is open. That's why
we have that big switch up above the arc
set, in the transmitter room.”

“The ship operators report working you
four or five thousand miles right along,” 1
said. “Do you receive those small shipboard
sets over such distances with these loop
aerials?”

“We certainly do,” replied the chief. “We
have cleared ships 5,200 miles from San
Francisco; and during the winter months we
handle business with the Pacific Mail pas-
senger steamers all the way down to Panama,
in the Gulf of Mexico, and up the Atlantic
until they berth at Baltimore. They have
two-kilowatt arc sets.”

“Five thousand two hundred miles with a
shipboard set,” 1 cogltated “Just think how
few years it is since we were satisfied to
cover two hundred miles on our old straight-
gap spark outfits.”

As 1 shook hands with the chief, I sud-
denly discovered that Bill. had disa) peared.
Outside, where the sun blazed in ]ug' glory,
I overtook him plowing through the sand on
the way to the windmill.

“Th’ sun’s still shinin' and there’s another
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ROBERTS BLDG., LOS ANGELES

EATTLE, WASHINGTON
Splendid proposition for dealsrs and jobbers
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ship out there,” he pleaded. “It'd be a pretty
picture—-0>"

“Nothing doing,” I said firmly, turning him
around. “We're making a dash back to our
dark-roomn and typewriter to get this ready
for August RADIO.”

BATTERY CHARGING RECTIFIER

( harge your
luttery at home
vver night for
s few ccots.
~imply connect
1 any 110 volt
1) cycle lLight
«ncket, turn on
~urrent and rec-
tider does the
Wil work for years
pls connections.
which batteries

Fost astornanealls .

:.‘[‘ n“'lr\. N

Plnu S are 1mn,portuuon Paud
ERUC TR I vt bt S0 T
P e [T

DIAL ARD KN

A fipe lookm%lmob and dxsl moulded in
one piece. clean cut design.
Polished black finish. Clear plain en-
gmved scale with numbers and lines in

white enamel. Ribbed knob
that fits the hand. ‘The,

two sises used
on theumemneleunbenmnzedw
%roduce B very sttractive

effect
hree inch dmmet.e‘rs for 8/16 inch

E

shaft. Ethl)o Dosan

E907 Four inch diameter for ¥ inch
shaft. Each 80¢; Dosen $9.00.

L
E240 100 ft. coil... per . mnm 3
E242500ft. coil.................

Solid Bare Copper Wire sise 12
E244 100 ft. coxl ................. $ .72
E248 500 ft. cof

&D

ANTENNA
INSULATORS
E260 Size 1x3X4.

o

om0

E260, E283,
E264-8

E266 Siu 1 %xlox
Twofor.......

Detector Crystals Cmfully Teated
E736 Gslens. Arlington tested, per

%ns' Silicon, Arlington tested, per
120
Pi€06. .o 120
T R o
Highest efficiency. Low tnbuted
oe—high

”Eacxty effect, low reuistan
inductance. Very firm epamel

impregnation. Range given is in
meters when varied with .001 variable
condenser. Mounted coils have stan-
dard plug mountings.
Art. Not Art. Price
Turns Range No. Mntd No. Mntd
120~ 250 E301 350 E320 $0.85
35 175~ 450 E302 40c E322 0.9
50 240- 720 E303 45 E323 0.95
756 300- 810 E304 48c E324 0.08
100 800- 1450 E305 53¢ E328 1.08
150 600~ E306 60c E326 1.10
200 9000~ 2500 E307 640 E327 1.14
250 1200~ E308 68 E328 1.18
300 1500~ 4500 E309 72c E320 1.22
400 2000~ E310 76c E330 1.26
500 2800- 6100 E311 80c E331 1.30
600  4000-1 E312 ™o E332 1.4
750 500012000 E313 $1.08 E333 1.58
1000 7900-1 E314 1.32 E34 1.82
975010600 E315 1.60 E335 2.10
1500 1450026500 E316 1.05 E33¢6 2.45

THE BARAWIK CO.
- 102 South Canal Strest
CHICAGO
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BUILD YOUR RADIO SET Now‘

WITH OURHIGH QUALITY GOODS | _""#i®

NOTICE OUR ATTRACTIVE PRICES

We Pav Transportation Charges in the U. S. East of the Rockies | "

CCFDEREMEITF

PLATE CIRCUIT B FIERON PANELS

THE PRILES QUOIED DELIVER THE GUODS
FAST SERVICE
THIS GUARANTEL

They must suit veu m every respect.
teturn Lhe goods at onte and we will reiund the price you paid.

1O YOUR DOOR | . SN D
TRY US AND BE CONVINCED y

PROTECTS YOU  Exrmswie the goods we ship vou.
I you arr oot matnfied with you: purchase

oo hin

Ttk

RADIO FREQUENCY AMPLIFYING
TRANSFORMER
1%

PANEL MOUNTING VARIABLE
CONDENSER

RINDING POSTS
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SPECIAL for*11°”
July and August

J-Ray Grid Variometer (lists at $4.00)
J-Ray Plate Variometer (lists at $4.00)
J-Ray Variocoupler (lists at $3.50)

3 J-Ray Dials to fit (list at $1.00 each)

During July and August, and ending August 31, 1922, we offer the
above $14.50 combination for $11.50. The above listed instruments

are the essential parts for a Regenerative Receiver. Build that long-
planned set now and be prepared for the coming season. Varios are
fully wound and ready for assembling with directions.

Large supply of parts for build-your-own include Cabinet, pol-
ished oak, $5.50; Formica panel to fit, $2.25; Rheostats, Trans-
formers, Sockets, V. T.’s, etc., of all the leading makes. Immediate
shipments. Bulletins on request.

J-Ray Manufacturing Co.

1618 Chestnut St. Louis, Mo.

At Last, a Crystal Receiver
Equal to any high-priced sets

: S T e

Radio Fans ||| ‘i o
Buy Direct

Save Money

This Little Wonder receiver, which tests
have proved is equal to the best crystal re-
ceivers, has rec eived concerts clearly and
audibly from to 30 miles, code messages
severa hundred miles. It’s finished in Black
Leatherette, ornamental in design and sells
postpsid for the small sum of $5.00.

We also manufacture the same instrument in
the unassembled form with detailed cut
showing the simple means of assembling,
which also affords the purchaser the pleas-
ure and educational view of radio construc-
tion, for $3.50 postpsid.

This is something unheard of in the annals
of radio, and we advise all purchasers to
place thenr orders now to assure immediate

delivery.
Please remit by money order only, favor
23 plate .ovvrenennnennnn. s2.25 | || ClarkIRadio Company
1034 South FPlower Strest
43 plate ...l $2.85 LOS ANGELES, CALIP.
h tage. M .
We pay the postage Universal Radio Co.
Each condenser is guaranteed. 121 Prince St, New York, N. Y.
Send stamps, cash or money order Manufacturers of
V. T. SOCKETS
Single, Double, Triple
Electrical Equipment Co. VARIABLE CONDENSERS
113 N. Broad Street JACKS

Double, Singls
Trenton, New Jersey CRYSTAL SETS, Etc.
Radio Equipment of the Better Kind

Tell them that you saw it in RADIO

PITTSBURGH CONCERN EX.-
HIBITS IN SAN FRANCISCO

HE Radio Electric Company of Pitts-

burgh, pioneers in the manufacture and

distribution of radio apparatus, shipped
a wonderful radio display to The Emporium,
one of San Francisco’s largest department
stores, for exhibition in the Shriners’ Radio
Show. Coming over a distance of 3,500 miles,
this concern displayed enough apparatus to
start a small store, in addition to distributing
thousands of pamphlets and circulars of dif-
ferent representative lines of radio equip-
ment. They were represented by Mr. Higby,
Purchasing Agent and Credit Manager, and
Mr. Curley, Assistant Sales Manager, who
were in charge of the company’s booth at the
show.

The general direction of this show, held in
honor of the Shriners’ convention, was in the
hands of Mr. Charles S. Mauzy, of The Em-
porium. A very entertaining program was
given daily, which consisted of motion pic-
tures on the action of various radio phenom-
ena, radiophone concerts, orchestra music, and
fancy dancing.

Messrs, Higby and Curley will stop at
various cities on the return journey, to meet
their dealer patrons. It is estimated that they
will be gone about ten weeks.

ARMY RADIO NET GROWS TO
51 STATIONS, INCLUDING
PART OF ARLINGTON
STATION

‘The Signal Corps radio message center in
the Munitions Building at Washington now
controls 51 separate radio stations throughout
the country, connecting every corps area and
numbers of small stations with the Army
headquarters in this city, During the past few
days, stations at Camp Custer, Michigan;
Miller Field, Staten Island; Scott Field, Illi-
nois; Rockwell Field, Cahforma, Camp
Lewis, Washington: and Arlington, Virginia,
have been added to the net of the Signal
Corps.

CAN “CANNED MUSIC” WHEN
BROADCASTING!

If broadcasting is to continue in its present
state of popularity, the entertainment sent out
by some stations must improve, an official of
the Department of Commerce said. “Why is
it,” he asked, “that some ‘broadcasters send
out ‘canned music,’ particularly when the rec-
ords are not very good and the transmission
is poor ?”’

Today nearly every houscholder has a
pronograph and a set of favorite records, but
if he hasn't, he can hear “jazz” at almost
any shoe-shining parlor. He doesn’t want to
listen to inferior records.

Except in communities where good talent
for vocal or instrumental music is unavail-
able, there is no excuse for putting on phono-
graph records and cluttering up the ether, it
is pointed out by radio officials.

The H. H. Eby Manufacturing Com-
pany, Philadelphia, have designed a new
binding post similar to their Ensign and
Junior posts which are already familiar
to the trade.

This post, which they have named
#“Ace,” has a nickel-plated brass base with
solid 8-32 thread stem extending approxi-
mately ¥z inch below the base. The base
of the post is heavily knurled to prevent
turning when mounted, and a hole is
drilled through the neck sufficiently large
to take a No. 15 bar wire.

This post is supplied with a black in-
sulated knob ¥4 inch in diameter by ap-
proximately 7-16 inch high, and makes a
very attractive post for use on certain
apparatus,
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An Open Letter to the Radio Jobber,
Dealer, Expert and Amateur

Radio is fast outgrowing stirring articles on fanciful
inventions. It has become a stable business institution which will

total fully $50,000,000 this year.

The future of this industry, its welfare and growth

must be safeguarded. Pirating and cut-price tactics, flooding the
market with cheap, unsatisfactory apparatus is certainly bringing the gavel of dis-
content down on the heads of a growing throng of enthusiastic fans.

We in this industry must protect the cause we have
labored to build up. To this end the Ray-Di-Co Organization pledges

its support and stands ‘“‘pat™ as a pioneer radio institution.

We have held a sympathetic hopeful attitute during the early
days of radio experimentation. We now appeal to the fair-minded judgment of
practical business and professional men to aid us in rescuing this industry from
exploiters of radio junk; rank fly-by-night up-starts, bootleggers and vulgar intrud-
ers who menace rather than promote a naturally promising industry.

This business has a perfectly just right to be here; a better right to
grow, and in this field is legitimate room for new experiments and developments.

But there is no room for hold-up shysters who en-
deavor to pocket gilt-edge profits through misrepresentations,
false claims and defective apparatus.

To the gromotion of the cause through personal service, tested
apparatus, stabilized list prices and fair profits, we as a corporate body pledge our
united support. We are strongly organized to do our part to promote the cause we
have labored to aid through its years of infancy.

Let the good words go forth—pull together—sit tight! Radio is
now passing through a period of casual interest and enthusiasm. It will take its

place as a dignified institution founded on conservative business principles because it is meet-
ing a universal need. It is the cause to which | have personally pledged my support because

I know its possibilities are unlimited
E % President !

MEMBER A.LE.E. & LR.E.

RAY-DI-CO ORGANIZATION, inc.

; General ces and Salesrooms:
Demonstration Rooms. Studio and Laboratory: n Offices

. 1215-17 Leland Ave., Chicago, TIl. 1545 C North Wells St., Chicago, Ill.

e
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* * RADIOADS x» x

A CLASSIFIED ADVERTISING SECTION READ BY 60,000 BUYERS
1

' The rate per word is five cents, net. Remitt:

Jezed

must

y all adver

and add when

ADS FOR THE SEPTEMBER ISSUE MUST REACH US BY AUGUST FIRST ) ;
CENED SRR SR GRS SN G SN 45 GRS SRR GED SRS QI GRS SN S

RECEIVING APPARATUS

FOBR RELIABLE BROADCAST RECEPTION
buy a ‘‘Master Radio Broadcast Receiver.’’
Write at once for complete circular. Master
Engineering Company, Omahs, Nebr,

FOR SALE: Variable condensers: plates dc,
rotary washers 10c dozen, stationur{ 5¢, shafts
25¢, supporting rods 5S¢, tops and bottoms 25¢

air, knobs 15¢. Parts 23 plate $1.85; 43

2.85. Assembled $1.00 extra. Tool and die
work. _ Gravenstede, 84 Hancock Ave., Jersey
City, N. J.

MURDOOK PHONES. With each ipt.n' of No.
58 type Murdock Phones we will give as pre-
minm one Dubilier mica by pass condenser, suit-
sble for either regenerative or crystal circuits.
No. 58 Phones 2000 ohms $5.00 each. 3,000
ohms $6.00 each. TPwelve hour service or your
remittance returned. Postpaid snd insured. The
Eehler Radio Laboratories, Dept. R, Obilene,
ansas.

VARIABLE CONDENSERS. Buy them direct
~-53V8 money. 23 plate, $2.25; 43 plate, $2.85.
We pay the postage. Electrical Equipment Co.,
113 N. Broad Street, Trenton, N. J.

FOR SALE-—All now, New York Variable
Condensers, 11 plates $2.40; 23 plates $2.90; 43
plates $3.65; Variometer $4.90; Variocoupler,
$4.90; Amplitying Transformer $4.90; Switch
Points per dozen 25c¢c; Switch Stops per dozen
40c: large Rubber Binding Posts gc¢: Metal
Binding Posts 4c¢; Crystal Cups 9¢; Mounted
Radiocite s5¢.  add postage. W. E. Roehl,
6143 Fannin, Houston, Texas.

. FOBR SALE-—High grade regenerative receiv-
ing set, $80. Satisfaction guaranteed. Also have

two-step amplifier. Harry Cook, Fairfield, Iowa.

MUST SELL—High grade regenerative re-
ceiver, $85. Also at a bargain a regenerative
receiver with two-stage amplifier. Grebe C.R.9
type. Jay Tapp, 126 E. Ansheim 8t., Long
Beach, Calif.

SPECIAL INTRODUCTORY OFFER—A Rap-
co ‘Device with your Victrola or Sonora and a
Baldwin Type C phone gives you a highly effi-
cient loud speaker that duplicates the perform-
ante of the most expensive types. Invented by
& prominent engineer, to sell at $2.50, the first
150 orders received will be filled at the special
introductory price of $1.25. Money back if dis-
satisfied. V. 8. McEnteo, 2004 Times Bldg.,
New York.

FOR SALE—Vacuum tube recelving sets, $20.
High grade material and workmanship. Re-
ceiving range equal to any. Prompt delivery.
Central Mfg. Co., Fairfield, Jowa.

FOR SALE—Honeycomb recsiver with 2-stage
smplifier including bulbs and batteries and loud
speaker, $180. A. E. Hall, 1628 Francisco 8t.,
Berkeley, Calif.

RADIO SPECIAL: Switch lever, knod, 12
contacts, 2 stops, 2 binding posts, $1.00; those
excellent Eveready B Batteries all sizes, post-
paid; & neat sturdy 28 g{late variable, .0005,
$3.75; moulded and nickel plated sockets, 80c
snd $1.00. Immediate delivery. Also a receiv-
er-detector with 2 step $125.00 and a single
circuit receiver-detector 1 step in same cabinet,
$50. Pacific Radio Equipment Co., Box 27,
Station ‘*A’’, Berkeley, Calif.

KENNEDY EQUIPMENT—‘‘The Universal
Standard.’”’ Regular prices F. O. B. Reno. West-
inghouse Regenerative Receivers; phones, Mag-
navox, V.TS., B batteries, etc. Also, Exide
Storage Batteries—the one A battery that will
outlive your set. Immediate deliveries or your
money refunded. Satisfaction guaranteed. end
your order to B. W. Casselberry, 620 Plumas
Street, Reno, Nevada.

SITUATIONS WANTED

MANUFACTURERS AND DEALERS-—Radio
man with ten years experience as operator, man-
ager of retail radio store and manufacturer, hold-
ing Comm']l 1st license, desires to connect with
reliable concern. Will go anywhere. Address
‘‘H,’' 575 Gower 8t., Los Angeles, Calif. .

FOR SALE—$40 takes regenerative receiver,
complete with bulb, ‘B’ battery and fones. This
set has received principal broadcasting stations.
Range 1,500 miles. Boex-Brazek, 514 Northern
Ave., Green Bay, Wisconsin.

FOR SALE OR TRADE-—$60 receiver, $40.
Two variometers. R. W. Haynes, 1286 American,
Long Beach, Calif.

A Few
Cents Will
Do It!

If you have any used
or excess Radio Equip-
ment on hand advertise
it in these columns.
If you want to buy

used apparatus use

these “RADIOADS.”
A small investment may
bring big  satisfaction.

FIVE CENTS PER WORD

Get your “RADIOAD”
for the mnext issue
in the mail right now
and turn that spare
equipment into cash.

USETHESE LITTLE
ADS—THEY BRING
BIG RESULTS!

ABMSTRONG SUPER-REGENERATIVE CIR-
cuits—Wonderful results in R. F. amplification
from only two tubes, instead of six or eight.
These circuits will not work unless you know
constants and all apparatus used. Complete test-
ed diagrams, containing all hitherto unpublished
constants and full instructions, for fifty cents.
R. I. Co.. Red Bank, New Jersey.

TRANSMITTING APPARATUS

C. W. MEN-—Double choke filter coils. Pully
mounted on brass standard. Guaranteed A-No. 1.
Closed core construction. Twin coils, $4 post-
paid. Radio, 141 So. Commonwealth Ave., Los
Angeles, Calif.

FOR SALE—1; K.W. spark set, worked 1,250
gi}g::, $30. Lloyd West, 342 Main 8t., Riversides,
alif.

FOR SALE—!; KW. e ‘‘R’'’ Thordarson
transformer, $§15; Benwood gap 10 point alumi-
num case, $15; 1 H.P. 3450 R.P.M. Westing-
house induction motor, $15. All these almost
new in first class shape. C. Schneider, 78 Ca-
selli Ave., S8an Francisco.

MISCELLANEOUS
CABINETS.

We manufacture all sizes, from
any variety of wood desired. No lock-box
corners. nly high grade tongue and groove
or double tongue joints emplogd. Prices low.
Prompt delivery guaranteed. oxtoy Company,
2000 E. Vernon Ave., Los Angeles, Calif.—
(2T-J&A)

AUDION RENEWALS-—.Tungsten filament De
tectors renewed $8.00. Tungsten filament Am-
plifiers renewed $35.25. Tungsten fillament §
watt Transmitters renewed $5.00. We do not
accept tubular Audiotrons, RAC-3 or other multi~
base tubes for renewsal. W.E., V.T.1 with Oxide
coated fillaments renewed for $4.00. If in doubt
write us, enclosing 2c stamp. Ten years ex-
perience, results guaranteed, safe delivery as-
sured. TERMS, CASH WITH ORDER OR C. O.
D., PLUS COLLECTION CHARGES. Trimoung
Laboratory, Milford, Mass. (Superseding all
Price lists prior to Aug. 1st, 1922.§)

LIGHTNING—Wonderful new doctrol{ta
charges discharged batteries instantly. Elim-
inates old Sulphuric Acid method entirely. World
has waited half a century for this invention. One
gsllon retsils $10.00, free to agents. Lightning
Co., 8t. Paul, Minn.

RADIO BOOKS

“‘Arc Badio Manual.’' published by the engi-
neers of the Federsl Telegraph Company of Sam
Francisco, and written in simple, inumtinx
manner. Well illustrated with diagrams an
photographs of the various types of arc radio ap-
Bsﬂntnu used on shipboard and in shore stations.

ce $2.50 per eopg postpaid in the U. 8. For
sale by Pacifie Rs lo Pub. Co., Pacific Bldg.,
San Francisco.

Build your own Badiophone. Instruction book
ten cents. Radio Bervice Institute, No. 2000
14th Street, Washington, D. C. -8t

Send 10 cents for our new large 32 *ng. cate-
log describing our course entitled '‘How to
TL.earn Radio at Home.'' National Radio In-
stitute, Dept. 1881, 1845 Penn. Ave. N. W,
Washington, D. C.

‘Wanted!

three months.

Copies of the March, 1922, issue of “RADIO.”
“RADIO” for Three Months in return for copies of the March issue.
If you are already a subscriber we will extend your subscription for

We will send you

Tell them that you saw it in RADIO
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MU-RAD
BROADCASTING RECEIVERS

(Patents Pending)

TYPE MA-12

SPECIFICATIONS

CABINET: mhuu?w?mhhod piano finish,
PANEL: Ilrror polished b
mn.g Mon-warping, metal—prevent body capacity

ects.
CONDENSER: 31 plate, permanent capacity.
MODIFIER: Acirgu(tun.lt dldownmommn‘
!ol: c&x:womnz signal strength and stab

RHEOSTATS: 8pecial gector wound, smooth opers-
tion, positive contact.
WITOH Special positive toggle knife-

blade constru
nnmmg.goa'u Polhhodnickel allin rear, plainly

NAME PLATES: Exirs dup rouﬂad etched, black .
with satin silver high-lig!
WIRING: Tinned m‘m’i?" bu:—wire. sll interior metal
white nickel
CUTT: Three stages radio frequency amplifica-
tion md detector,
TYPE MA-13 . PRICE: With 3 telephone plugs, $128.00.

TYPE MA-13
SPECIFICATIONS
CABINET: Bolid mahogany, varnished pilano

PAMEL: Mirror polished black Radion.
DIALS: Ron-!nrplne. metal—prevent body ca-

lﬁ)lﬁn a1 Pplate, Wmmont. capacity.
uon A circuit unit, dial oponud from
ol, !or contromnz strength and sta-

RHEOSTA L) sector wound, smooth op-

eration pooi 've contact.
FILAMENT SWITCH: Special positive toggl
knife-blade construction. see
BINDING POS‘!“’d Polished’ nickel, all in rear, |

mem white nicke
IRCUTT: Three stages radio frequency am u-
ﬂuﬁon. dmctor md two stages audio

Pma!mgi l’ toluphono plugs, $160.00.

THESE receivers have been produced with the deliberate idea of providing greater sensitiveness than has ever

before been obtained in a commercially marketed radio receiver. Coupled with this is a beautiful sharp-
ness, clarity and crispness of signal that is unfamiliar to users of the average highly sensitive receiver. Both
sets are complete receivers, the only additional equipment required being vacuum tubes, batteries, telephone
receivers and a small coil or loop to pick up the wave energy, or they may be used with an antenna if desired.
A pick-up coil as small as 3 inches in diameter may be used for distances up to 200 miles from the average
broadcasting station.

IN appearance these sets exemplify the art of the finest ﬁroodworkers, machinists and laboratorians. Their

details of design and construction conform to the highest engineering standards. Complete instruction
book is furnished with each set and each is tagged with our guarantee against defects. Bulletin No. 13 on
request.

DEALERS : WRITE

MU-RAD LABORATORIES, Inc.

800 Fifth Avenue, Asbury Park, N. J.

Tell them that you saw it in RADIO
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RICHMOND
LOUD SPEAKER
R500— Swivel adjusti
device on this lou

er allows horn to be
swung into any gmtﬂon
—any phone can
by smmple adjustment of
only one screw.
» Price withoutphone................ $7.00
KING “AM-PLI-TONE" oE
R501—Has polished cast alumi- wo T
num body with nickel plated KE
bese and horn.  No sheet metal

used. Double volume as two =
head phones are blended into -
one powerful tone.

Price

1w UHARGES STORAGE BATTERY AT
HOME with F-F BATTERV BOO\TER

Pm B

GENERAL RADIO COMPANY
AMPLIFYING TRANSFORMERS
RBO4--These highly sensitive translormers
Government, Army Nuvy

mmdmlyuaem
college and commercial labors
wellutbomn&dhomu.

SKINDERVIKEN TRANSMITTER
BEUTTON

R3:y A " !
roean k.

tiothey ey
e ey

& Lo KHTR

krirg $1u

PEARLAND VARIABLE CONDENSER
WITH VERNIER ATTACHMENT

Smple-—eMment. Vermer attachment allows 20 times as fine

nim—« phte amnty spproximately .001 Micro Fm

Order Your Radio Apparatus
By Radio Mail

Keep this issue of Radlo—Order direct from this
name and address plainly giving article number
currgn‘;y by registered letter only.
our

Francisco office. We guarantee safe delivery.

—l

" RS10 Plug only, $1.00

RS11, Jack only, $ 65

"M512. Jock only, § .75

"RS13, Jack only, § .90

" R15,  Jock only, $125

FROST—RADIO Improved JACKS and PLUGS
The smallest, neatest, most ec:.lbs; ﬁnnx&hed jacks ;gd pegm

that have evu been oﬁ adic o
sble. Nu:kcl phlocL hl;hly bnﬂod finish throughout.

DAYTON
VARIABLE
CONDENSER

A& Sturdxly construeted.
.. Plates of hard alumi-
num. No sliding con-

::ge inclose money order or bank draft.
Postage is covered in prices listed.

Service

you need new apparatus. Write your
Send
Send your order direct to
48 hour service or your money ba

CUNNINGHAM TYPE C-300 DETECTOR TUBE,.
(SRS T I G RUTRY

5.0

Price

RADIOTRON VACUUM TUBE DETECTOR

R521~Produces excellent resulu in regenerstive
circuits. Specially suited for detector use and is

an unusually fine sudion smplifier. Has
“familiar lusmz point and low B ﬁnttcy potential
e et $5.00
TYPE C HEADSET
Loud Speakers

R522—Radioists everywhere are obtain-

wonderful results with these phonee
ulxd spukzm Tests prove them best
for the

I ate Delivery Units Ounly

Prios. ...oooveneininininineiines T8
BRANDES “MATCHED TONE”
RECEIVERS
Rmo give magum eﬁcu'::y Teceivers
m matched perfectly in tone. Figure

t loss of strength with ordinary

g‘ﬁonm. Ord:?flene Brandes receivees.
Prive........... terrenseenernaeen ...$8.00

FROST FONES

Combine expert radio engineering skill and

fineat of materials. t results one or

two steps of amplification,

R Ohma.............. Price

R Ohma.............. Price $8.00

npw?ty of .000031.

18 piate  condenser

c-pwny of .00002
oo setting,

R818—18 piate condenser type 18 P. C Pnee ........ $3.95

Same capacity as lveng: 21- 8hte condenser.
RB17—34 phu condenser

ity as average late condensef
Rsls-B:kelm oguxd Disl o $1.00

STERLING INDUCTANCE
COIL MOUNTING

R&18—Manufactured from
genuine Bakelite—not
moulded. Plugs mounted on
bearings allow for chn
coupler between coils.

metal parts nickel plsted

CROSSLEY V T SOCKET

RE27—Bj selling socket on market [~
today. m‘“ﬁ&ny unbreakable. Madc
of one piece of porcelain.

Price, each.................... .80c

EXTRA QUALITY SLIDERS
R628—These fine quality, neatly made, ¥ °
et a0 moade T B materl aad bove
mﬁd themselves to beh:;hlyutmcwr}

ELECTROSE INSULATORS

WRGZQ—Dmml " beight . Mechanical
strength 1000

aght

noiseless in operstion.
Price $1.00

681 MARKET STREET

KLOSNER VERNIER Prios, mh ........ 25
gm_uzos‘&:'_ le knob Ball type. Diam.
for both rough and fine v \ 4 34", length 3¢, Mech-
ustmenta. cal strength 250 Ibs.
............. $1.50 a O a'l Helght 34 b
T I yoach. ...
ST, e i yps Do
eche
1
R0 Al metalpurtaare 48 hour Service oryour Money Back wﬁﬁ}}l h m:‘l:

SAN FRANCISCO, CALIF. "

Tell them that you saw it in RADIO



REMLE

LU LIATUS THAT RADIATES QUALITY

3 inch
Bakelite

DIAL

with knob
and bushing

Type No. 100
In ordering

please specify
7" or 1V shaft.

The dial and
knob are both of

Buy REMLER Quality il ot war o

Here is a Remler Dial molded from genuine bakelite that will meet
your most exacting requirements for accuracy and good looks.

This Remler 3-inch bevel-edged dial will not warp or discolor—it has a
highly polished surface--the engraving is filled with white enamel
which will not wear off —the 100 division seale is arranged for elock-
wise rotation.

The knob made from molded bakelite is 124 inches in diameter--the bushing is drilled for
1% or 17 inch shaft, the set screw passing through both knob and bushing. The remarkable
quality built in this Remler item --the extreme care used in manufacturing insures a dial
that is abselutely true running at all times.

REMLER RADIO MFG. COMPANY

248 FIRST STREET E. T. CUNNINGHAM 154 W. LAKE STREET
San Francisco, Cal. General Manager Chicago, Ill.




“Your final choice—why not your first?”

A-

A-P is one of the oldest trade terms ig radio, universally
recognized as symbolizing excellence, performance and
quality. The A-P apparatus illustrated and described below
is carefully constructed and tested to measure up to these
standards fully. Designed particularly for receiving radio
concerts and other broadcasted features, it enables any
home to be radio equipped with dependable and attractive
apparatus at moderate cost. It is simple to operate, so
that splendid results should be secured from the start, even
by a beginner. For further information write for A-P cat-
alog, mentioning the name of your radio dealer if possible.

Type AR-2 Receiver Detector and 2-stage
Amplifier

Licensed under Armstrong U, S. Patent No. 1,113,149, October 6, 1914,
for amateur and experimental use only.

TYPE AR-2 sct combines in a single beautiful cabinet
a Receiver, Detector, and two-stage Audio Frequency
Amplitier. The famous Armstrong Regenerative Cir-
cuit is incorporated in the set in such way as to enable
broadcasted features to be received loud and clear over
long distances. The Audio Frequency Amplifier is de-
signed to give maximum amplification without distor-
tion, and enables the set to he used with a Magnavox
or other loud speaker to secure large volume. In every
detail this set is of typical A. P. quality. Particularly
noteworthy are the solid mahogany cabinet with a beau-
tiful light walnut finish, and the genuine Bakelite
Dilecto panel. Wavelength range 175 to 1600 meters. A
neat, compact and efficient home set, quickly installed
and easily operated. Blue print of circuit and instruc-
tion card with each set. Price $135, f. 0. I». San Francisco.

line of “CHOICE”

APPARATUS

Type DR-5 Radio Receiver and

Detector

Licensed under Armstrong U. S, Patent No,
1,113,149, October 6, 1914, for amateur and
experimoental use only.

Tyvpe DR-5 is the same receiver incorpor-
ated in Type AR-2 combination set de-
scribed at the left, but built in a beautiful ma-
hogany cabinet by itself without the Audio
Frequency Amplifier. Specifications pro-
vide highest grade parts throughout, insur-
ing quality and performance. The Arm-
strong Regenerative Circuit is co-ordinated
with the action of the set so efficiently that
it oscillates and regenerates {reely and easily
over its entire range of 175 to 1600 meters.
All inductances of special Pyramid wind-
ings. Circuit diagram and instruction card
with each set. Price, $85, f. o. b. San

Francisco.

Manufactured by
Oard Laboratories, Stockton,

Sole Agents

Atlantic-Pacific Radio Supplies Co.

Operating KZY 646-50 MISSION STREET Radio
Broadcasting Station SAN FRANCISCO, CALIFORNIA Supplies

California

Dealers and Jobbers invited to stock this apparatus—uwrite for particulars

~

ARBOTT«BRADY PRINTING CONPORATION B. F.




