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Jack Dempsey at the radiophone. The American heavyweight champion found wireless an attractive means of recreation for evenings during his training period

July 2nd Fight Described by Radiophone

How Amateur Operators Planned for Reception Over an Area of 125,000 Square Miles
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“ELECTROSE" Insulators are standard with UNITED STATES NAVY and ARMY and Wireless Telegraph and Telephone
Companies. ‘‘Electrose” is made in a number of grades for various requirements, each grade possessing special characteristics.
«Electrose”’ Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits.

ELECTROSE STANDARD PRODUCTS

“Arcover” disk strain and suspension line insulators, ‘‘Safe y Strain” Insulators, Disk, Hood, Thimble and Rod type strain
insulators, Spool and Bracket-Arm strain insulators, Pin-type line insulators, Insulator pins, Roof, Barrier and Wall Bushings
and Insulated Connectors, single and multi-part, plain and locking, water and gas tight, Bus-bar insulators, Insulating Sup-
ports and Pedestal, Arc Lamp Insulators, Insulating Knobs and Handles, Insulating Sheets, Tubes and Rods, etc., etc.

Electrose Railway Line Material:—*‘Safety Strain’’ Insulators, Brooklyn Strain Insulators, Insulated Turn-Buckles, Caps
and Cones, ““Ideal” Locking Caps and Cones, Insulated Bolts, Feed Wire Insulators, Third Rail Insulators, also special forms
of Trolley Wire Suspension Insulators, etc., etc. Complete line always carried in stock.

Ignition Insulating Parts:__Distributor Blocks, Disks, Switch Bases, Spools, Brush Holders, Knobs, Handles, etc., etc.

“Electrose’’ insulation (certain grades) is recognized as the best obtainable for use in connection with insulating parts for
ignition service for Automobiles, Aeroplanes, Motor Boats, etc.

Insulators and Insulating parts and devices of special sizes and forms, designed and made to order.
SOLE MANUFACTURERS 60-82 Washington Street 27-37 York Street
66-76 Front Street 1-23 Flint Street

BROOKLYN, N. Y, AMERICA
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Vocaloud

(
QComplete with 6 ft.
cord, .00.
Bound chamber alone,
£.00,

$18.00.
Sound chamber, with
base, $15.00.
Vocaloud reproducer
wltola 8 ft. cord,

Btation Type, $25.00.
(Complete as shown in
large photo.)

>

THE WIRELESS AGE

An ideal loud-speaker for $25.00

Hook a Firco Vocaloud right on to your receiving apparatus, in place
of your phones, and get your signals QSA—all over your house/ No
bat:eries,—no adjustments, no extra equipment needed whatever! Just
hook your Vocaloud in and listen!

Vocaloud reproduces wireless telephone perfectly, as well as code. Mr.
P. E. Fansler of Stamford, Conn., received wireless telephone from the
S.S. “Gloucester” (125 miles distant) with just one tube! He writes,
“The conversation was entirely intelligible and perfectly modulated.
The reproduction of the human voice was fully equal to that in a
phonograph reproducer.”

Vocaloud reproduces voice and music just like a high priced phono-
graph, because the reproducing elements are the same.

The repx;oducer.itself employs the famous Baldwin amplifying mechan-

i stk macuica wnica Alanheaces The ennind chamhar ie Aacionad

» » »
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kintered as gecond class matter Oct. 9.1913. Post Office at New York. N. Y., under the Act of March 3,1879. Copyright, 1921, Wireless Press, Inc.
Edward J. Nally, Pres. J. Andrew White, Vice-Pres. L. MacConnach, Sec’y.  George S. De Sousa, Treas. J. D. Conmee, Business Mgr.
Owing to the fact that certain statements and expressions of opinion from correspondents and others appearing in these columns
time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in the future, and
to sometimes involve questions of priority of invention and the comymﬂve merits of apparatus e yed in wireless ,
owners and publishers of this magazine positively and emphatically disclaim any privity or responsibility for any statemnents of opinion
or partisan expressions if such should at amy time appear herein.

ACME C.W. APPARATUS

Fllament Heating Transfermer

C. W. POWER TRANSFORMERS FILAMENT HEATING TRANSFORMERS

For use with rectifying devices or for A. C. directy on the allow the use of A. C. for power tube fillament heating.
plates of power tubes. SPECIFICATTONS 110 volts, 60 cycles
SPECIFICATIONS 110 volts, 60 cycles Output Secondary voltage Secondary current
Out- Filament Filament Pate Plate 7':'; 8-10 .
Put voltage curren voltage current 150 10-12 13
200 19 25 0ss0 300 Two Mlamen: windings 300 1012 12
. - 0 fllament windings
500 0 0.  1000-1500 400 No filament winding MODULATION TRANSFORMERS
600 12 13. 1 1500 450 One filament winding rive maximumr modulation without distortion.
1 1/2 HENRY CHOKE COILS
For use in iroming out pulsatione and for modulating single and
double 150 MA and 500 MA capacity.© =~ © The Apparatus with a Guarantee
Your Dealer Will Be Glad to Show These. Ask for Bulletins

ACME APPARATUS COMPANY ™ giWkivce s mass. -

Transformer and Radio Engineers and Manufacturers

When writing to advertisers please mention THE WIRELESS AGE
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THE WIRELESS AGE

“JUST LISTEN” THE OMNIGRAPH WILL DO THE TEACHING

Learn The Code With The OMNIGRAPH

AT HOME—in half usual time—Wireless or Morse

The Omnigraph Automatic Transmitter will teach you either Wireless or Morse Telegraphy—at home—in the

shortest possible time and at the least possible expense.

Connected with Buzzer or Buzzer and Phone, or with Sound-
er, the Omnigraph will send you unlimited messages, by the hour, at any speed you desire.

It will bring an Expert

Operator—right into your home—and will quickly qualify you to pass the examination for a first grade license.
If you should undertake to record on paper tape, all the new messages the OMNIGRAPH will send, you would

need a strip long enough to reach around the globe.

Radio
Convention,
March 16-19,
1921.

Hotel
Pennsylvania
Roof,

New York
City.

Exhibit of
Dept. of
Commerce
Bureau of
Navigation.

Examina-
tions for
licenses
were given
by the
Dept., every
afternoon
and evening
with the
OMNI-
GRAPH.

THE OMNIGRAPH is always used to test all applicants applying for a Radio License.

The OMNIGRAPH is used by several departments of the U. 8. Government and by a large number of the leading Universities,
Celleges, Technical and Telegraph Schools throughout the U. 8. and Canada.
Practically every leading and reliable Home-Study Radio School furnishes their students with an Omnigraph. The Radio Insti-

tute of America, 326 Broad

way, New York; The United Y. M. C. A. Schools; Extension Division, 378 Lexington Ave.,, New York, and

the New York Wireless Institute, 258 Broadway, New York, all endorse and use it.

Thousands have learned both the Morse and Wireless Codes with the OMNIGRAPH,
models—$14 to $30, or order direct through any of the following dealers.

Send for free Catalog describing three
DO IT TODAY. The OMNIGRAPH is sold under the

strengest of guarantees—if not as represented, yeur money back for the asking.

4341 Richardson Ave.,
N Si fas:
an. 21, 1920.

THE OMNIGRAPH MFG. CO.,

Cortlandt Street. New York.

Gentlemen:—I1 wish briefly to commend your very excellent
Automatic Transmitter. Recently I was successful in obtaining a
first-class Commercial Radio license and I believe that the Omni-
graph was my principal aid.

I took a four weeks course at a resident Radio School in
Theory only. I relled on the Omnlﬁrn?h to get my Code to the
proper speed, and the Omnigraph did it.

I was one of two in a class of eighteen to obtain a first-class
License. The stumbling block for the others was CODE . . . And
I know that a short time, receiving Omnigraph messages daily,
}w()ﬁ:!d have enabled them to pass the examination as easily as

I believe the Omnigraph to be the easiest, quickest and cheap-
est method to learn the International Morse Code.
Cordially yours,
(signed) GPO. E. SELLERS.

5 97 Tl;g{ne gt.J
ersey , N. J.
May 6.’1921.

OMNIGRAPH MFG. CO.,
26_Cortlandt St.,
g:wun" cux" lad to inf

ntlemen:—I am glad to orm you that I secured my First
Grade Commercial License on April 25th and as far as passing the
code test, I owe most all my success to the Omnigraph. I see no
reason for any one to go to a resident school to learn the code,
when they can have such a wonderful teacher as the Omni raph
right in their own home. Refer any one to me if you so desire.

Yours "“E'
CHESTER RACKEY.

(Signed)
Port Aransas, Texas.

THE OMNIGRAPH MFG. CO. May 1, 1921
Gentlemen:—A few months ago I bought one of your Omni-

Bunnell & Co.,, J. H. ..............
Bamberger & Co., L.

....... New York City
................... +..Newark, N. J.

Continental Radio & Elec. Corp. ............ New York City
Catton, Neill & Co.,, Ltd. ................. . Honolulu, T. H
California Electric Supply Co. .............. San Francisco, Calif.
Duck Co.,, Wm. B. ......... . . Toledo, Ohio
Doubleday-Hill Electric Co. . .. Pittsburgh, Pa.
Killoch Co., David ......... .. New York City
Electrical Supply Co. ..New York City
Manhattan Electrical Supply Co. ............ Chicago, Ills.
Manhattan Electrical Supply Co. ............ San Francisco, Calif.
Manhattan Electrical Supply Co. ............ St. Louls, Mo.

Meyberg Co., Leo
Newman-8tern Co.
Pitts Co.,, F. D, ...........
Radio Institute of America
Rose Radio Supply Co....
Stewart Elec. Co., Frank H.
Schmidt & Co., Rudolph .
Southern Elec. Supply Co.

Fe e e . .San Francisco, Calif.

........................ Cleveland, Ohle

I ....Boston, Mass.

.. New York OCity
..New Orleans, La.
. . Philadelphia, Pa.
. .Rochester, N. Y.
................ San Diego, Oalif.

Southern Calif, Elec. Co. .................. Los Angeles, Calif.
Willlamson Elee. Co.,, H. E. ................ Seattle, Wash.
Wolfe Eleotric 00. ........cccvevvnnnennnn. Omaha, Nebr.
Zamolski Co., Jos. M. ........c.c0vvuuunnn. Baltimore, Md.

The Omnigraph Mfg. Co.

26C Cortlandt Street New York City

THE OMNIGRAPH MFG. CO.
26 C Cortlandt St.,
New York City

Gentlemen :—

As per your ad in WIRELESS AGE please mail me your
free catalog of Omnigraphs.

.

graphs and I have nothing but pralse for it. as It increased my NBME tnvviiniiiernnetiaraasenaeenennnannnnns PR
receiving from about five to six words
in two or three months’ time. per minute to twenty words, AQALOBE oo ettt e e e e e e
Always a booster for the Omnigraph,
(Signed) CHAS. F. O'DELL. L0 {2 PO State ...t

When writing to advertisers please mention THE WIRELESS AGE
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The New estinghouse
‘Radio Receiver

A single-circuit tuner; a supersensitive crystal detector; a
fixed condenser; and a set of head telephones, all in one case.

Just the outht to take on camping trips or automobile
tours to keep in touch with your home town.

Weighs only 5 lbs. --- Wave length range 190 to 500
meters. Send for Folder 4465.

Price $25.00

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

When writing to advertisers please mention THE WIRELESS AGE
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Increase the range of your station gradually

with .4 B’ sectional &/ /N/1S§

You caN start with the ABC receiv-
ing cabinet, add on a VT detector and
as many stages of amplification as you
want, af any time, yet never discard a
nickel’s worth of apparatus as you go
along!

HEN YOU start to build your receiving station,
keep in mind the gradual development of your
range. Avoid buying a lot of miscellaneous
apparatus, much of which may be useless when
you want to improve your set. Buy equipment that
will be just as efficient a year from now, when you
want to add to it, as it is today! You can do this by
concentrating on ABC sectional receiving UNITS.

The Sectional Principle

ABC sectional UNITS were purposely designed to work
together and to save you money when you want to
add to your set. The first cabinet is the Radio Re-
ceiver, a completely equipped crystal detector station.
And altho this Unit is highly efficient and complete in
itself, here is the important part of the ABC system:
Whenever you want to increase your range. you simply
hook the next cabinet (the ABC Combined VT De-
tector and One-Step Amplifier), directly on to the re-
ceiver and proceed. It takes about as long to do it as
to say, and you haven’t discarded a nickel’s worth of
equipment. There’s no tinkering, no adjusting to be
done. Your new set works perfectly from the start.
The Units are designed for each other, and the stan-
dardized methods of production makes it certain that
every new combination of Units, as you go along, will
make a smooth-working efficient outfit.

In place of the ABC Combined VT Detector and One-
Step Amplifier UNIT, you may add on these Units
separately. But we strongly recommend the Combina-
tion Unit because it gives you (with the proper coils)
sufficient range and sensitiveness to pick up any known
type of sending station, code or phone, on any known
wave length.

Other cabinets of the series are the ABC Two-Step
Amplifier UNIT and the ABC “Clarion,” a loud speaker
that hooks right on to any previous combination of
Units without any additional batteries or extra equip-

ment.
The ABC Receiving UNIT

The first cabinet, the receiver itself, comes to you
equipped with three ABC coils, an ABC 41 plate varia-
ble condenser, a tested crystal detector, a switch for
varying the wave length range, etc. The panel is a
special impregnated fibre, highly polished, and care-
fully fitted to the handsome Kodak-finish cabinet. The
price is $24.50.

The combination shown here is the ABC Receiving
UNIT and the ABC Combined VT Detector and One-
Step Amplfier UNIT. This set is Hhighly recom-
mended, for recciving all classes of a‘gnals on all
known wave lengths. A One or Two-Step Amplifier or
the ABC Clarion may be added at any time. Price
o‘ the Receiving Cabinet complete, $24.50. Price o
the Combined VT Detector and One-Step, $37.5
(10fthout tubes and batteries). This entire outfit,
including aerial, phones, tubes and batteres may be
seoured for about $84.00, a price never pm(oualy
approached for guaranteed, high quality radio
apparatus.

For those who want it, there is also provided the ABC
Completion Package to go with this Unit. The Com-
pletion Package contains phones, aerial, insulators,
ground clamp; in fact, all the equipment needed to
set a complete working station in two hours. This
package is an unusually good buy at $7.50.

“Professional Radio Equipment

at Amateur Prices’’

ABC apparatus is highly standardized and produced by
automatic, machine methods, down to, the smallest
switch point. We took three years to make the de-
sign right. Other Units, in the same standard design
will be ready for you, whenever you want them. And
the economies of quantity production in the best
equipped radio factory in the world make it possible
for us to offer “Professional Radio Equipment at Ama-
teur Prices,” and back up every ABC instrument with
our unequalled guarantee, “Your money’s worth or

your money back!”
Booklets

In order to explain the ABC sectional UNIT system
thoroly, we have prepared a 16-page booklet in two
colors, profusely illustrated. It is entitled, “How I
Put Up a Complete Radio Station sn Two Hours” a
true story written by a young man with no previous
radio experience whatever. You will be interested to
learn how amazingly simple it is to get results with
ABC UNITS. Send 10 cents for Booklet W7.

For amateurs who prefer to build their own sets, we
offer ABC Standardized Unassembled Parts, identical
with parts used in the UNIT system. The complete
ABC line including the UNITS is described and il-
lustrated in our new 2 color catalogue. Gladly mailed
;x':ovrV 710 cents in stamps or coin. Request Catalogue

WIRELESS EQUIPMENT CO., Inc., Newark, N. J.

Dealers: If you are not now stocking the ABC Line, it will
pay you to write for our ngﬂ:ﬂ;;w{i:me ABC Sales Plan i
a Nutshell.

WIRELESS BEQuUIPMENT Co., INC.
Newark, New Jersey.

your Booklet W7, “How I Put
Radio Station in 2 Hours.”

your new catalogue CW7, of *
Radio Ixuipment at Amateur Prices.”

I enclose one dime. Send me %y return mail
p a Complete

I encloee ome dime. Send me by‘ retorn mail

Name .....ccieiiiienienenenennnsecnnnses TS
Address ... .. it i i it i e

es e

When writing to advertisers please mention THE WIRELESS AGE
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HE RADIO DEALERS
listed below are pro-
gressive merchants. They
are equipped to give you
nelpful advice and real ser-
vice in selecting your radio
equipment. As an indica-
tion of their up-to-date
methods, they carry a com-
plete line of Radisco ap-
paratus, including the new
vario-coupler, Radisco Caoils,
Better “B” Batteries, Cor-
win Dials, etc. Buy from the
nearest Radisco agency, and
be sure of satisfaction.

ALBANY, Y.
Shotton Radlo Mfg. Co.
8 Market St.
ASHEVILLE, N. C.
Hi-Grade Wireless Instru-
ment 3
ATLANTIC CITY, N. J.
Paramount Radio Supply

BOSTON, MASS. .
Atlantic Radio Co.
88 Broad Street.

BROOKLYN, N. Y.

& Phillips,
312 Flatbush Avenue.

CHICAGO, ILL.
Chicago Radio Labs.
1316 Carmen Ave.
Branch, Peoria, Il

EUREKA, ILL.

Klaus Radio Co.

KANSAS CITY, MO.

' McCreary Radio Supply
4th and Delaware Sts.

McKEESPORT, PA.
K. & L. Electric Co.
427 Olive Street.

NEWARK, N. J.

A. H. Corwin & Co.
4 West Park St.

NEW ORLEANS, LA.
Rose Radio Supply
604 Gravier' St.

NEW BRUNSWICK. N.J.

Geo. DeLaplaine

306 George St. and 8th

and Magnolia Sts.

OMAHA, EBRASKA.

0. B. Radio Supply Co.

406 Brown Buildin
PHILADELPHIA, PENN

Philadelphia School of

Wireless Telegraphy

Broad and Cherry Sts.
PITTSBURGH, PENN.

Radio Electric Co.

3807 Fifth Ave.
PLAINFIELD, N. J.

Paul R. Collier

154 E. Front St.
PORTLAND, ME.

Atlantic Kadio Co.

15 Temple Street.
PROVIDENCE, R. 1.

Rla:le Island Elec. Equip.

45 Washington St.

SCRANTON, PENN.
Shotton Rddio Mfg. Co.
P. O. Box 3
Branch, 8 ngsbury St.
Jamestown, N. Y

SEATTLE., WASH
Northwest Radio Service
609 Fourth Ave.

WASHINGTON, D. C.
Eastern Radio and Elec-
tIx&xc %o 1405 Florida Ave.,

WICHITA, KAN.
The Cosradio Co.
1725 Fairmont Ave.

Oanadian

BEINVILLE, QUEBEC,

Canadian Radio Mfg. Co.
MONTREAL, QUEBEC

J. B. Miller

136 Vendome Ave., N.D.G.
TORONTO, ONTARIO.

The Vimy Supply Co.,

Arkansas & Pacific Aves. RADIO DISTRIBUTING CO., Newark, N.J. 567 College Strest.

To Responsible Dealers: If you are ina town where there is no Radisco Agency, you will benefit by writing for the Radisco plan

Your Assurance of Satisfactory Performance”

When writing to advertisers please mention THE WIRELESS AGE
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International Communications Committee
at Paris

BECHNICAL problems involved in the world’s use of

wireless communication which were left unsolved by
the International Communications Conference upon ad-
journment of the experts last October are expected to be
adjusted at a conference of the commission for that pur-
pose in Paris. .

Gen. George O. Squier, chief signal officer of the
United States army, and representatives of the navy, who
w'll include Rear Admiral William H. Bullard, will rep-
resent the United States. Al of the allied and associate
powers will be represented at the conference.

This committee, one of the many created by the con-
ference to investigate certain phases of the radio and
cable problem, has been investigating highly technical
matters pertaining to international radio communication.
The meeting in Paris is to allow the members to report
the results of their experiments. Paris was chosen be-
cause the chairman of the committee chanced to be a
Frenchman. The first session of the committee will be
held on June 2o0.

‘A meeting of the full Communications Conference, now
sitting in Washington, is unlikely to take place for sev-

eral months. Whhile all the committees except the Radio .

Committee about to meet in Paris have submitted reports
on the subjects assigned to them and these reports have
been forwarded to all concerned for examination and
study, it is not likely that the various powers will be
prepared to renew discussions for some time.

The whole matter of the disposition of the former
German cables is also held in abeyance pending a deci-
sion on the status of the Island of Yap.

Radio Service Not Affected by Aurora Borealis

WHI‘LE, telegraph and telephone systems generally

were put out of business by the strange electrical
disturbances occurring on May 14 and 15, wireless serv-
ice was not interrupted. Mr. E. J. Nally, president of
the Radio Corporation of America, states that it may be
interesting to know that these disturbances did not in any
way affect radio communication proper.

The engineers of the Radio Corporation of America
were well pleased with the behavior of radio during the
powerful magnetic disturbances which accompanied the
Aurora Borealis and which were followed by the breaking
out of a large cluster of spots on the sun. They reported
no noticeable change in the transmission and reception
of the powerful radio waves which are constantly being
exchanged between the United States and Europe and
Asia,

In this connection it is interesting to note that our ex-
perience of the last few days is parallel to that of the
French radio service, for we were informed that the

" WORLD WIDE WIRELESS

Bordeaux radio station seemed relatively immune from
the dangerous ground currents which have so seriously
affected wire communication.

It has been known for some time that disturbances
similar -to those produced by the aurora borealis would
not_ affect radio, and we were glad to have the oppor-
tunity to confirm this theory. Indeed, we have graphic
record of this fact, for our high-speed records of radio
signals taken throughout the presence of the disturbances
show not the slightest trace of the aurora borealis.

Rear Admiral W. H. G. Bullard, chief of the Com-
munications Division of the Navy, also stated that the

Openlng the new radio station to be used for broadcasting market
Wallace, Bostmaster Hags, Chicles B Maoionoheketasy
Stratton, W. A. Wheeler. ) o

Aurora Borealis did not interfere in any manner with

the operation of naval wireless communications ashore

or afloat.

Just why cables and land wires should have been in-
terfered with and radio communication not bothered Ad-
miral Bullard does not seek to explain. He frankly ad-
mits that he has not yet been able to solve the mystery,
but considers it important that on two notable occasions
now when there have been sun spots accompanied by
auroral displays radio communication instead of being
interrupted has been seemingly improved during the
period the sun spot aurora was active.

Veteran radio operators in Alaska have stated that on
nights when there is no auroral display whatever in
Alaska there has been difficulty experienced in radio op-
eration. There have been nights in Alaska when, try as
hard as they can, the radio operators have been abso-
lutely unable to jam through their radio messages. These
nights are known to these operators as “black nights.”
Those black nights have never occurred when there was
an auroral display.

www.americanradiohistorv.com
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Berlin Radio Press Rate Increased

AN increase in the rate charged for press matter sent by

wireless from Berlin to New York from 1 mark 8o
pfennings, or 2.88 cents a word, to 5 marks 20 pfennings,
or slightly more than 8 cents a word, has just been an-
nounced. American newspaper correspondents were in-
formed that operation costs had risen and that the Gov-
ernment could no longer afford to continue the old rate.
It was declared that the Government had been losing on
every wireless message sent to the American newspapers.
The new rate equals the rate charged for wireless mat-
ter from New York to Berlin,

There is little doubt that the increased rate will bring
about a reduction in the vast amount of press matter
which has been sent out by American correspondents
here. Hitherto the rate has been so low that much ma-
terial of a secondary news value, such as interviews with
prominent Germans setting forth the German point of
view, have been wirelessed to the United States.

Chicago high school students relaying dance music by radio. The

operators are Jack Callahan and Harold Bernstein

Market News by Radiophone

AG‘RICULTURA‘L market reports by radiophone is
the latest innovation announced by the Bureau of
Markets, United States Department of Agriculture. Daily
radio market reports are now being dispatched from
Omaha, St. Louis, Washington, and Bellefonte, Pa., and
received by wireless operators in 22 Central and Eastern
States, who immediately relay the news to farmers,
shipping associations, distributors of farm products, and
others. 'Although in existence but a short time the de-
partment is receiving many gratifying reports regarding
the usefulness of this service, and marketing organiza-
tions everywhere are not only watching the work with
keen interest, but are arranging as rapidly as possible
to utilize the service.
(&

Radio Station for Switzerland

THE Swiss Federal Government has authorized Mar-

coni’s Wireless Telegraph Company to construct a
wireless telegraph station to be located near Berne about
1,500 feet above sea level. The station will employ a
Marconi valve continuous wave transmitter of 25 kilo-
watt capacity. The aerial will be supported on two
towers each 300 feet high. Up-to-date apparatus for
high speed automatic working will be employed.

The new station which will afford special facilities for
press traffic, besides conducting a commercial telegraphic
service, will be ready for the use of journalists attending
the second session of the Assembly of the League of Na-
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tions in September next. It will be recalled that in Novem-
ber last the Marconi engineers erected at Geneva, in the
record time of nine days, a temporary station which ma-
terially assisted the international journalists attending the
first Assembly of the League.

- Radio Aids the Distressed

W B. MIDGETT, a coast guard at Maneto, S. C,,
* gives thanks for his life to the wireless, aided by

the airplane.

Midgett was overcome by gasolene fumes at Maneto.
The one physician in the vicinity was away and a wire-
less message for medical assistance was broadcasted. The
call was picked up by the Hampton Roads naval operat-
ing base, and Lieut. C. L. Haynes, naval surgeon, re-
sponded in an airplane.

Haynes covered the 150 miles in less than two hours.
Midgett will recover.

Quick work on the part of a wireless operator saved
the life of Carl Peterson, a seaman of the Steamer Sher-
man, anchored off the Statue of Liberty, N. Y. Harbor.
The operator picked up the Sherman’s call for a doctor
and relayed it to police headquarters, and Inspector Hal-
leck went out to the Sherman on the police boat John F.
Hylan after calling an ambulance from the Broad Street
Hospital.

Peterson, a mechanic on the Sherman, was hoisting a
heavy casting on board ship when it fell and crushed his
left leg, severing an artery.  Inspector Halleck and
others made a tourniquet, with which they stopped the
flow of blood and hastened to Pier A with the injured
man. There he was taken to Broad Street Hospital,
where it was stated it would not be necessary to ampu-
tate Peterson’s leg. The injured man’s home is at 327
Forty-third Street, Brooklyn.

Captain G. T. Pickford, of the British steamship Ken-
bane Head, died of peritonitis, at the Riverside Hospital,
recently.

Captain Pickford was a distinguished service man of
the British navy and was taken seriously ill while the
vessel was enroute to Newport News from New Orleans,
He remained in delirium and was kept alive until the
vessel docked through wireless communication with two
other vessels that had doctors on board them. Through
the doctors’ advice medical attention was rendered the
captain by the members of the crew.

(ks

Peru Clarifies Radio Situation

PERU has assured the United States Government that
American cable and radio interests in Peru will not
be endangered by the concession made to the British
Marconi company, to operate telegraphs, radio and posts,
in Peru. ’

The Peruvian assurances were made in response to an
inquiry from the State Department made through the
‘American Embassy at Lima. The Peruvian reply is yn-
derstood to close the question, although the State De-
partment is watching the communications situation in
Peru and all other South American countries to guard
against the United States being placed at a disadvantage
in this field.

State Department officials emphatically denied reports
that protest had been made against the Marconi conces-
sion. Despatches from South America when the Mar-
coni concession was granted, indicated that a monopoly
had been given, but the Peruvian Government, it is said,
dissipated this view.


www.americanradiohistory.com

Jury, 1921

French Inventors Adapt Baudot Apparatus
to Radio

b
BEFORE the French Academy of Science an invention

was described by Professor Lippmann by which in
recent trials over 7,000 words were sent and correctly
received by one set of wireless transmission and recep-
tion instruments.

The new invention is the work of two electrical ex-
perts, MM. Abrahams and Planiol, who have succeeded
in adapting for use by wireless the Baudot system, which
is used over wire. By this system several messages can
be sent at the same time over the same wire.

The instruments used in the wireless trials were prac-
tically the same as those used for ordinary telegraph pur-
poses. The dispatch was from a Baudot apparatus and
was received by a Baudot automatic printing apparatus,
the only difference being in the fact that Hertzian waves
were used instead of telegraph or cable. The messages
were typed out separately by the receiving instrument in
the ordinary way.

Instead of each message having to be sent separately,
a whole series can be sent at the same time by the new
method, with an immense saving in the time of transmis-
sion by operators.

The committee of experts who saw the trials declared
themselves completely satisfied, and orders have been
given to install the instruments to relieve the land wire

congestion.
—@—
Lafayette Station Has Restricted Range

THE Radio Review notes a report in Radioelectricite

that the preliminary tests and working of the Lafay-
ette Radio Station indicate that while its power is ample
for communication with the United States, it is still in-
sufficient for continuous traffic with South America or
with the East; i.e.,, over ranges of 6,250 miles or more.
The signals at these distances are seriously interfered
with by atmospherics. For example at Hanoi the signals
from Croix d’Hins can be heard strongly between 21:00
and 05:00 G.M.T., but at other times they fade. Similarly
at Shanghai the signals are unreadable between 17:00
and 19:00, although they are strong at 21:00 G.M.T,, and
throughout the morning. This is apparently one of the

reasons underlying the ]]‘)roject for the large Paris Radio

Center upon which work has now been commenced.

Radio Heroes Honored

ABOUT two score wireless operators from various
ships now in port stood reverently uncovered for
five minutes in Battery Park on Decoration Day while a
wreath was hung on the monument erected to wireless
operators who gave their lives by sticking to their posts
until their ships sank. Among the names inscribed on
the monument is that of Jack Phillips, who went down
on the Titanic.

The wreath was hung by E. E. Pillsbury and W. S.
Fitzpatrick, of the Radio Corporation of America.

)

] ———

Intercity Co. Withdraws Action for Injunction

APPLI'CATION of the Inter-City Radio Company of
New York for an injunction to restrain Herbert
Hoover, as Secretary of Commerce, and the Department
of Commerce from interfering with its business was
withdrawn when it came up for hearing before Judge L.
Hand in the Federal District Court.

Attorneys for the petitioner announced that a satis-
factory adjustment had been made with the Department
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of Commerce, permitting the radio company to operate its
wireless business in New York, Cleveland, Detroit and
Chicago.

‘Application for an injunction was made by the radio

- company when Secretary Hoover threatened to revoke

its license and directed discontinuance of its high-powered
plant on the ground that it interfered with Government
wireless stations and the operation of battleships at sea.

—G—
Patent on Armstrong Circuit Upheld

A FAR-REACHING decision affecting wireless appa-
ratus throughout the world has just been handed
down by Justice Mayer, in the U. S. Federal Court, in
favor of Edwin H. Armstrong and the Westinghouse
Electric and Manufacturing Company. The decision con-
firms the patent rights of the “Armstrong regenerative
circuit.” It is probably the first time that such a patent
has been confirmed in the courts. :
The action in which the decision was rendered was
contested by the DeForest Wireless Telegraph Company
and the American Telephone and Telegraph Company.
These concerns urged prior invention, and also that Arm-
strong’s invention was of a limited character. Judge
Mayer held that ‘Armstrong was the first inventor and
that the ipvention was of a broad character, covering any
regenerative arrangement,

Belgium to Build Radio Station

BELGIUM is to begin the building of a wireless sta-

tion, having eight steel antenna towers, each 850 feet
tgh. The station will cover 250 acres of ground and
will simultaneously maintain twenty-four-hour service
with North America, twelve-hour service with Argen-
tina, and eight-hour service with the Congo.

Radio Inventors Relief Bill

THE House Committee on military affairs has a re-

port on the bill introduced in the House for the relief
of inventors of improvements in radio communication.
The bill seeks to obtain from the Government more than
$13,000,000 for use of inventions commandeered during
the war period.

The claims are recognized as being valid but in the
adjustment the aggregate amount is reduced to about
$3,500,000. It is the purpose of the bill to settle these
claims without resort to the Court of Claims.
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July 2nd Fight Described by Radiophone

The Great International Sporting Event Will Be Voice-Broadcasted from
the Ringside By Radiophone Under the Direction of the National
Amateur Wireless Association on the Largest Scale Ever Attempted

ROADCASTING by wireless a voice description of

the Dempsey-Carpentier championship contest is

not only a novelty for the annals of sport, but a
new development in the field of applied science.  The
arrangements already made for the radiophone transmis-
sion on July 2nd called for new and unusual departures
in communication engineering. Never before has any-
one undertaken the colossal task of simultaneously mak-
ing available a voice description of each incident in a
fight to hundreds of thousands of people. Transmission
of the voice by wireless on a large scale is new to the
world, and the event has no little historical significance.
The plans for its introduction have been carefully made
s0 as to insure a complete success. Due to the fact that
French and American causes are to be aided through the
exhibitions in various cities, it has been possible to se-
cure apparatus and services that would otherwise be
available only at prohibitive cost.

The transmitter to be used in this unusual voice broad-
casting is the most powerful wireless telephone set of
commercial type ever built. It is being donated by the
Radio Corporation of America for the purpose. The
set has been assembled at the Schenectady laboratories
of the, General Electric Company, and when completed,
will be! brought down the Hudson River to the Lacka-
wanma Terminal at Hoboken, N. J., where it will be in-
stalled; The 4o00-foot tower at the Lackawanna Termi-
nal will be used. An antenna of six wires, on 30-foot
spreaders, will be swung between the 400-foot tower and
the clock tower of the terminal building. The antenna
will be 680 feet long, and the natural period 850 meters.

The voice transmission will be on 1600 meters. On
this wavelength the antenna current will be between 20
and 25 amperes, representing approximately 34 K.W,,
and the daylight range of the station will undoubtedly be
in excess of 200 miles overland, representing 125,000
square miles. :

The radio station at Hoboken will be connected by
direct wire to the ringside at Jersey City, and as the
fight progresses, each blow struck and each incident,
round by round, will be described by voice, and the
spoken words will go hurtling through the air to be in-
stantaneously received in the theatres, halls and audi-
toriums scattered over cities within an area of more than
125,000 square miles.

Through the courtesy of Tex Rickard, promoter of
the big fight, voice-broadcasting of the event is to be the
means of materially aiding the work of the American
Committee for Devastated France and also the Navy
Club of the United States. These organizations will
share equally in the contributions secured by large gath-
erings in theatres, halls and other places. The amateur
radio operators of the country are to be the connecting
link between the voice in the air and these audiences. The
entire broadcasting arrangements, both transmitting and
receiving, are under the direction of the National Ama-
teur Wireless Association, but there are no restrictions.
Any amateur who is skilled in reception is eligible,
whether or not he is a member of any organization.

Representatives of the American Committee for De-
vastated France and the Navy Club are engaging halls
and theatres for July 2. All financial arrangements are
entirely within the hands of these two organizations, and
all admission charges are fixed by them. All arrange-
ments of that kind are being rapidly completed.

As theatres, halls and auditoriums are secured in the

sixty-one cities, assignments of skilled amateur wireless
operators will be made.

The assignment of amateur radio operators who desire
to participate in this greatest of all sporting events and
this unprecedented undertaking of voice broadcasting,
and who are willing to voluntarily assist in this most
worthy cause, will be made in accordance with their quali-
fications, which, necessarily, must be of the highest type.

In participating in this great event, unparalleled in the
annals of sport or the history of radio communication,
the amateur will be identified with an undertaking which
has for its object the rehabilitation of the devastated re-
gions of France, and to provide for the comfort and
happiness of the men of our navy when off duty—objects
which most certainly should appeal to the patriotism of
every amateur,

At a joint meeting of executives of the American Com-
mittee for Devastated France and the Navy Club a reso-
lution was passed suggesting that recognition of the serv-
ices of the amateurs be issued in permanent form. This
tesolution has been embodied in a certificate which will be
presented to each amateur participating in the radiophone
broadcasting.

In effect, it officially testifies to the expert assistance
rendered voluntarily by its holder, and his essential par-
ticipation in the reception of broadcasted radiophone re-
ports employed in this manner for the first time in his-
tory, making possible the successful accomplishment of
the following objects:

Promotion of amity between the nations represented
in the greatest international sporting event on record.

The scientific triumph of simultaneous transmission
of the human voice without the aid of wires to audi-
ences in many cities.

The contribution of financial and material aid in the
task of rehabilitating the war-torn and devastated re-
gions of France.

Aiding establishment and maintenance of a home,
hotel and club for enlisted men of the United States
Navy and Marine Corps. -

It will bear the signatures of Tex Rickard, Georges
Carpentier, Jack Dempsey, Miss Anne Morgan and
Franklin D. Roosevelt,

In small cities, towns, villages, hamlets or private
homes amateur operators can actively participate in the
furtherance of this unprecedented undertaking in the
way of inviting small gatherings of their friends to lis-
ten to the voice description of the big fight. This only
applies, of course, in locations where halls are not se-
cured by the American Committee for Devastated
France and the Navy Club and the arrangements handled
by these organizations.

In the case of these small gatherings it is suggested
that amateurs can take up a voluntary contribution, and
any amount made up in this way will be acceptable, and
will be appreciated. Money collected in this way should
be sent to the office of the National Amateur Wireless
Association, 326 Broadway, New York. Full acknowl-
edgment of all such contributions, with the name and ad-
dress of the amateur in charge of such local arrange-
ments, will appear in the columns of THE WIRELESS AGE,

‘All money received in this way will be immediately
turned over to the Committee for Devastated France and
the Navy Club, who will acknowledge its receipt through
these columns.
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Some Operating Characteristics of
Electron Tubes

By W. C. White, E. E.

Research Laboratory, General Electric Company

HE three-element tube is becoming a fairly com-
I mon tool to the physicist, electrical engineer and ex-
perimenter, and the literature on the subject has
grown rapidly, so that at the present time it is really
voluminous. . .
Its theory of operation is quite widely known and is
found in most modern textbooks on physics and radio
communication. Radio literature is usually generously
sprinkled with vacuum-tube circuit diagrams.
3t is not the purpose of this paper to take up any of
the fundamental theories of operation of the tube or its
circuits, but to furnish information and give help to those
who professionally, or for pleasure, experiment with these
devices.
It is also not the intention to attempt to cover the field
of tube operation, but merely to call attention to certain
phases of the subject not widely known or appreciated.

O

D)

[}
L

F ATHIH

S -

Pl

frgure £

[#EEES

lTgure2

Although in the past it has usually been the custom to
operate the tungsten filaments of vacuum tubes at an ap-
proximately constant current by means of an ammeter,
operation at constant voltage is to be recommended as

giving a much longer life to the filament in about the

ratio of three to one.

In operating tungsten filaments in vacuum tubes, ob-
servance of the three following rules will greatly increase
the useful life of the tubes:

(1) The most favorable adjustment of the set, of
which the tube is a part, is the one which gives the
desired result with the lowest value of plate current.

(2) The filament current or temperature should
not be materially raised to give a slightly increased
output, or signal, which is not vitally necessary.
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Diagrams of circuits when filaments are heated by low-voltage direct current or alternating current

It is a rather usual occurrence to those working with
vacuum tubes in an experimental way to encounter
unlooked-for difficulties and obtain unexpected results.

A number of these more unusual effects will be dis-
cussed ; first those of a general nature, next those occur-
ring when the tube is used as an oscillator, and finally a
few when the tube is used for other purposes.

A tungsten filament type of tube is assumed in the para-
graphs to follow, and most of the discussion relates to
power tubes.

Certain properties of a tungsten filament as an elec-
tron emitting source will first be mentioned, for although
these are simple and probably well known, they will bear
repetition because of their importance in obtaining satis-
factory results with such a type of tube.

The electron emission and life of a filament are quite
sensitive to changes of filament current. A 1 per cent.
change in filament current causes about 25 per cent.
change in life and approximately a 10 per cent. change in
total electron emission. An increasing filament current
decreases the life and increases the emission.

Owing to the fact that, like most other metals, tungsten
has a positive temperature coefficient of resistance, a cer-
tain percentage change of current gives a correspondingly
greater change of voltage. Numerically, this amounts to
a 134 per cent. change of voltage for a 1 per cent. change
of current. Therefore life and electron emission from a
tungsten filament are more subject to filament current
change than voltage change of the filament.

(3) Do not, for any length of time, exceed the
maximum filament rating, and in all cases reduce the
filament temperature to as low a value as is consist-
ent with satisfactory operation of the apparatus.

Most tubes are designed for operation in one or two
designated positions; that is, vertically, or horizontally,
with a certain side, or end, up. It is advisable to observe
this feature, because a hot tungsten filament has a ten-
dency to very slowly sag, and if this is not prevented, or
compensated, by operation in a certain designated posi-
tion, there is liable to be changes in the electrical con-
stants of the tube, caused by changes in the distance
between the electrodes.

If for some reason the vacuum in a tube becomes
faulty, it is usually noted by the characteristic glow due
to ionization of the gases present. If gases evolved from
the metal parts or glass, due usually to the heat from an
overload, are the cause of this glow, it will be blue in
color; whereas, if it is due to leakage of air, it will
appear purple or pink.

Occasionally a tube will be met with which, when the
filament is energized, shows a sort of yellowish-white
smoke in the interior near the filament or it fails to come
up to normal brilliancy at rated amperes and a dark-blue
powder forms on the plate and grid. Both these effects
are due to comsiderable amounts of leakage of air, but
formed under different conditions.

The smoke or powder formed is an oxide of tungsten
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which exists in several forms and varied in color from a
very light yellow to a very dark blue, depending upon
the conditions at the time of its formation.

" One limit to the possible output of a tube an an oscilla-
tor is the amount of energy that can be dissipated safely
in the form of heat. If it is attempted to dissipate too
much energy, the glass and electrodes will be liable to
evolve gas which reduces the vacuum. If the tube is
enclosed in a small unventilated space, normal operation
may overheat the glass of the bulb and cause it to evolve
gas. This is most likely to occur where a number of
tubes are operated in parallel, thus causing a consider-
able energy dissipation in a small area.

When the filament of a power tube is operated from a
direct current source through a regulating resistance, the
plate current causes an inequality in the filament cur-
rent. This action is represented in figure 1.

The electron emission occurs along the length of the
filament and therefore one end of the filament will carry
more total current than the other end; this causes one
end of the filament to be the hotter, which for the same

figure 4 A
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shown in figure 2, the filaments being directly connected
to the armature leads, the adjustment of filament tem-
perature being made by a rheostat in the field circuit of
the generator. With such an arrangement difficulty may
be experienced with the generator not building up if the
filaments are left in circuit. This is owing to the fact
that the cold resistance of a tungsten filament is very
low, only one-thirteenth to one-sixteenth of its normal
operating resistance. Therefore, if a small low-voltage
direct-current generator is used at full load to supply
tungsten filaments, the cold resistance of the filaments
may be so low that it acts as practically a short circuit
on the armature and prevents the generator from building
up.

On power tubes it is preferable to use alternating cur-
rent for filament excitation. The chief reason for using
A.C. is that it obviates the unbalanced condition of a
D.C. filament current, as described in a previous para-
graph. It is also more practical to generate and dis-
tribute the low-voltage high-current energy for filament
operation by means of A.C.
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Diagrams of circuits for oscillating tubes

amount of emission will shorten the life. The relative
resistance values of the regulating rheostat and the fila-
ment, and also the location of the point of connection
between the filament and plate circuits, determines the
amount and direction of this effect. As shown in figure
1, the plate current causes the filament temperature to
decrease at the positive filament terminal. This is the
safest and best mode of connection.

If, however, the filament is operated from a few cells
of storage battery, or directly from a low-voltage direct-
current generator, so that the resistance in series with
the filament is small, it is immaterial whether the return
from the plate circuit is made to the positive or nega-
tive terminal of the filament; the heating current in the
negative side of the filament is increased by the same
amount. A considerable resistance in series with the
filament is essential to any alteration in the distribution
of the flow of plate current through the filament circuit
as a safety precaution. As the plate current is usually
in the neighborhood of 2 per cent. to 7 per cent. of the
filament current, and as a 3 per cent. increase of filament
current halves the life of a tungsten filament, the impor-
tance of this effect is evident.

If a low-voltage direct-current generator is used for
filament lighting, it is usually conmected in circuit as

In using A.C. for filament excitation the filament termi-
nals should be connected directly to the transformer low-
voltage terminals, the regulating resistance being placed
on the power side. Also the return of the grid and plate
circuit should be made to a center tap of the coil supply-
ing the filament. This mode of connection assures mini-
mum disturbance in the plate and grid circuits from the
frequency of the filament source. Both these points are
shown in figure 3.

Some points in connection with the use of tubes as
oscillators will next be taken up.

In the various diagrams of connections which are
shown in this paper, each one is simplified so as to more
clearly show the point under discussion. For this reason
many diagrams for clearness or simplicity omit features
which in another paragraph are shown to be advisable.

In all tube oscillator circuits there is an inductance in
the plate circuit across which the high-frequency voltage
is set up. (Care should be taken that this inductance is
not placed between the filament energy source and the
plate energy source, as shown in figure 4A. Both of
these sources have, usually, a large capacity or a certain
resistance to ground, so that a circulating current will
flow through the coil and through each source to ground.
For the type of circuit shown, the correct arrangement is
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shown in figure 4B. The importance of having the cir-
cuit correct in this respect becomes greater the larger the
power and the higher the voltage used.

In arranging an oscillating circuit to deliver high-
frequency energy, it is important to reduce to a minimum
the losses in the high-frequency circuits. Not only should
the wires used be of low resistance and the condensers
have low losses, but it is best to trace through the circuits
carrying high-frequency currents, to be sure that the
resistance is a minimum,

Three common errors in this respect are shown in figure

SA, which represents a capacity coupled oscillator cir- .

cuit. In this diagram the high-frequency current of the
oscillating circuit must pass through a resistance path
comprising the filament in parallel with its resistance and
battery source. Also it must pass through a fuse in the
plate circuit and through the plate voltage source. In
figure 5B the same circuit is shown with these three er-
rors corrected; the first, by changing the wiring so that
the return of the grid and plate circuits is brought back
to the same filament terminal; the second, by change of
the fuse position, and the third, by shunting the plate
circuit generator with a by-pass condenser.

For miscellaneous laboratory work the capacity coupled
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Improved circuits for oscillating tubes

type of circuit is a very convenient one to set up and op-
erate, usually giving little trouble. However, if the cir-
cuit happens to be set up in a certain peculiar way, very
puzzling results and failure to operate may sometimes
occur, particularly if a tube of low impedance is used, or
several tubes are in parallel.

This arrangement is shown in figure 6A. If, as shown
in this diagram, the leads from the coupling condenser C
are connected to the plate and grid coil terminals rather
than to the corresponding tube terminals, as shown in
figure 6B, very high-frequency oscillations may occur, a
second capacity coupled circuit being formed, the capacity
between the electrodes acting as the coupling condenser
and the leads between the grid and plate coils and the
corresponding tube terminals acting as the grid and plate
inductances.  This condition is accentuated by having
t}ﬁese leads long and the leads to the coupling capacity
short,

This unexpected production of ultra high-frequency
oscillations is often a very troublesome problem in high-
power tube apparatus when a considerable number of
tubes are operated in parallel. The low impedance of
the tubes in parallel accentuates the effect. One ex-
pedient which often aids in overcoming this difficulty is
the insertion of a very small inductance (a few microhen-
ries) in one or more of the grid leads close to a tube
grid terminal.

This coil is shown in figure 7. This figure also shows
fuses in the plate circuit of each individual tube, a very

ELECTRON TUBES 13

desirable feature on high-power high-voltage tubes. This
fuse should blow at two to four times the rated plate
current of the tube,

This figure 7 also shows another desirable feature for
high-voltage, power-tube circuits. In experimental work
with oscillating circuits unusual conditions may occur
which will cause transient voltages to be set up between
the grid and the filament, which will reach peak values
many times higher than that set up in normal operation.
It is impractical to design and construct a tube and its
base to stand up under this very abnormal voltage, which
only occasionally occurs, due to incorrect adjustment.

‘A safety spark gap should therefore be provided be-
tween the grid and filament terminals at or near the tube
socket or mounting. This gap should be adjusted to
between one-thirty-second and one-quarter inch, depend-
ing upon the plate voltage employed and the number and
type of tubes used. This precaution should be taken on
any tube or group of tubes delivering over 50 watts of
alternating current energy or operating at a plate poten-
tial above 2000 volts.

In one of the simplest and most frequently used forms
of capacity-coupled circuit there is a precaution that
should be observed.

Frgure 10
Circuit having. generator protective device

This is illustrated in figure 8. It will be noted that the
coupling capacity C has one of its terminals connected
through the grid coil to the negative terminal of the high-
voltage plate source, while the other side of this capacity
is connected through the plate coil to the positive terminal
of the high-voltage source. Very often this capacity C
is a variable air or oil dielectric condenser, and its break-
down, due to high-frequency and high voltage, will there-
fore short-circuit the generator. The resultant arcing
inside the condenser may also burn the plates badly.

This possibility may be prevented by the use of a sec-
ond capacity C,, which should be large in capacity in
comparison with C. The condenser C,, if it is at least one
hundred times the value of C, need not be a low loss con-
denser. It is necessary, of course, that the condenser C,
safely stand the voltage of the D.C. source.

In a typical form of oscillating circuit, as shown in
figure 9, the frequency of oscillations is principally de-
termined by the value of the capacity C and inductance L.

‘As far as the natural frequency of oscillation is con-
cerned, it will remain constant as long as the product of
L and C is constant. However, it will be found that the
type of circuit shown in figure 9 will only oscillate at a
given frequency in a satisfactory manner when the ca-
pacity C is under a certain limiting value. This is ex-
plained by the fact that certain values of high-frequency
voltage are necessary- on the grid and plate. If the
capacity C is very large, the tube will not supply sufficient
energy to pass enough current through C to set up across
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it the necessary grid and plate high-frequency voltage.
The lower the value of resistance and the lower the losses
in the oscillating circuit, the larger the value of C that
may be used and still maintain oscillations.

For the type of circuit shown in figure 9, the limiting
value of C, for the usual types of small tubes running at
reasonable values of plate voltage, is in the neighborhood
of a maximum of .00l microfarad for a frequency of
one million cycles (300 meter wave-length). This is
necessarily a very approximate figure because of the many
factors which are involved, but it at least gives the ex-
perimenter an idea of what not to use.

In the use of high-voltage direct-current generators op-
erated singly or in series, it has been found that when
they are employed for supplying energy for tube-plate
circuits, a considerable strain is imposed on the insula-
tion of the armatures. This is particularly accentuated
when the tubes are used for radio telegraphy and tele-
phony where the load fluctuates rapidly, or is switched
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Figure 18
Figure 11—Circuit for reducing frequency variation

off and on suddenly. For the usual type of circuits, one
of which is shown in figure 10, the negative side of the
generator is practically at ground potential.

The strain which is imposed on the machines is in the
form of a voltage surge which momentarily raises the
generator voltage several fold. One terminal being
grounded, the strain occurs on the insulation between the
frame or armature core and an armature conductor which
at the instant is near the positive terminal or brush.

A condenser shunted across the generator terminals,
described in a previous paragraph, also acts as a suffi-
cient protection against these voltage strains in the case
of very small machines. In the case of generators,
singly or in series, for voltages above 500 and power out-
puts above 50 watts, some sort of protective device to
safely limit and discharge this voltage should be used.
For this service aluminum cell lightning arresters are very
suitable. They should be connected across the generator
terminals. In figure 10 one protective cell is shown in
circuit.

These cells consist of a pair of oxidized aluminum
plates immersed in an electrolyte. Many different elec-
trolytes are used to meet special requirements, but for ex-
perimental purposes covering a short period of time a
saturated solution of borax is satisfactory. These cells
are connected in series, and when the oxide film is prop-
erly formed, one cell should be used for each 300 volts
of rated generator voltage. These cells involve the same
general principles as the familiar type of electrolytic
rectifier.

These cells, owing to the thin oxide film acting as a
dielectric, have considerable electrostatic capacity between
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electrodes, which is an added advantage in their use as
protective devices on generators supplying oscillating
vacuum tubes.

In certain experiments it is often desired to keep the
frequency variation of a tube acting as a high-frequency
oscillator as small as possible. This is particularly de-
sirable in the calibration of wavemeters and in measure-
ment work. The variation of frequency due to voltage
variations of the power sources can be greatly minimized
by using a very high value of grid leak resistance
as shown in figure 11. This applies to practically all
types of oscillating circuits.

It is often desired to obtain high-voltage high-frequency
energy to test dielectrics and measure dielectric losses.
Figure 12 shows a type of circuit very suitable for using
an oscillating tube for this purpose. The frequency of
oscillation is largely determined by the period of the sim-
ple series circuit comprising L,, L,, L,, L, and C. The
condenser C, is merely for safety, as explained in a pre-
vious paragraph, and is large in comparison with C. Maxi-
mum output is obtained by variation of L, and L,. The

k
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Figure 12—Circuit for measuring dielectric losses.

voltage obtained may be computed by measuring the fre-
quency with a wavemeter and reading the current at A,
passing through the condenser C of known capacity value.
A spark gap across C may also be used to check the value
of voltage obtained.

For high voltages the capacity C should be small and
the inductance in circuit large. It is also important to
have the losses low in the inductances and capacity.

In most power tubes the higher the plate voltage that
can be used, the greater the output. Tubes may fail to
stand up under an increased voltage for many reasons,
but there is one factor in connection with this limitation
that is usually overlooked. This factor is electrolysis of
the glass. In most of the types of small-power tubes all
the lead-in wires are usually carried through a common
stem and seal. When this is the case, the plate voltage
that may be used is limited by electrolytic action in the
glass of this seal between the plate and grid leads. Hot
glass is an electrolytic conductor; that is, the metallic
elements in the glass appear at the negative pole. This
electrolysis in the course of time, if continued, will ruin
the seal, making it leak air, and sometimes even crack it.
An early indication of this electrolysis which appears
long before leakage occurs is a blackening of the grid
leads in the glass of the seal near the vacuum end. This
action takes place at the grid lead, because this is usually
the most negative one when the tube is oscillating.

Therefore, if tubes of this type are operated consider-
ably above their rated plate voltage, the life is liable
to be terminated by leakage of air into the bulb through
the seal, rather than filament burnout.

In the various circuits described, the source of D.C.

L
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potential for the plate has been shown in series with the
plate inductance. The shunt feed method of connection
is just as satisfactory, but is sometimes not quite so con-
venient for the experimenter with limited apparatus.

‘Also the various circuit diagrams in this paper have
for the most part shown, for the sake of simplicity, a
battery as a filament source and a D.C. generator as a
plate source. The filament battery may, of course, be
replaced by a gemerator or transformer and the plate
generator by a battery or a rectifier system for produc-
ing D.C. from ‘A.C. at commercdial frequencies.

There are a few points of interest that arise when a
tube is used as an amplifier for alternating currents of
appreciable energy (several watts at least), and when it
is used as a voice current amplifier and modulator in
radio-telephony.

‘A very common form of graphical plot employed to
show one of the electrical characteristics of a three-
element tube is given in figure 13B. The curve A-B illus-
trates the well-known relation between grid voltage and
plate current. This curve assumes a constant plate volt-
age. However, in many amplifying circuits a resistance,
as in figure 13A, is included in the plate circuit.
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Figures 13-A and 13-B—Amplifying circuit and characteristics

When an alternating E.M.F. is connected between fila-
ment and grid, a corresponding variation in plate cur-
rent occurs. Therefore an alternating voltage is set up
across the resistance in the plate circuit and the voltage
of the plate is no longer constant, being higher than nor-
mal voltage while the resistance is discharging and lower
when it is charging. For this reason the grid voltage and
plate current will not follow the curve A-B. They will,
however, follow a curve of the type C-D, because at the
low-plate current the plate voltage is higher than normal
and therefore a higher negative voltage is required to
bring the plate current to zero, while at the higher plate-
current end the actual plate voltage is lower and so the
plate current is lower.

In most amplifying circuits it is usually desired to keep
the grid negative during practically the entire cycle of
operation, and therefore the grid is made normally nega-
tive by a so-called biasing potential. It is also usually
desirable to make this normal negative potential of a
value equal to half the grid voltage required to bring the
plate current to zero. This value of normal negative
grid voltage should be computed from the curve C-D
rather than the static curve A-B. In other words, the
best value of negative biasing grid voltage should reduce
the plate current to much less than half the value ob-
tained at zero volts on the grid. ‘A negative voltage that
reduces it to about one-quarter value is approximately
the best.

The foregoing, of course, does not apply to receiving
amplifiers or cases where the amount of plate-current
fluctuation is small.

The most usual method of modulation employed for
vacuum-tube radio-telephone transmitters is shown in fig-
ure I4. In this arrangement the output of the oscillator
tube is varied above and below its normal amount by
wvariations in plate voltage set up by the amplified micro-
phone voltages. Therefore the peak of plate current in
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the modulated oscillator tube is considerably higher than
in a straight oscillator circuit. More electron emission
is therefore required for the modulator tube than for a
simple oscillator tube. Very often poor articulation in a
radio-telephone transmitter is due to insufficient electron
emission in the oscillator tube.

In a radio-telephone transmitter correct wave-lengths
and normal antenna current are not, as in telegraphy, in-
dications that the set is functioning properly. Neither of
these factors give any information as to the degree of
modulation. The amount of modulation is most satis-
factorily obtained by means of an oscillograph, but this
is seldom available for use when and where desired.

‘A simple device to indicate modulation is a miniature
tungsten filament lamp in the plate circuit of the modula-
tor tube. This should be chosen of such a rating or so
shunted that normally it burns at a dull red. When the
microphone is spoken into, it should flash up and the
degree of this brightening soon becomes a very good in-
dication as to whether the modulation is normal or not.
This arrangement is shown in figure 15.

There are so many things that may prevent a radio-
telephone transmitter from properly functioning while
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- Frgure 14
Figure 14—-llodnhting-clrcnit for a radiophone transmitter

showing full radiation current, that an indicator, as de-
scribed above, is very useful. -

OPERATING CHARACTERISTICS

It is very desirable to operate the tungsten filaments of
transmitting tubes at constant voltage rather than con-
stant current. The filament life at constant voltage is
approximaely three times the life at constant current.

The emission during life at constant voltage drops
slightly, but this can be easily taken care of in design if
it is desired to maintain absolutely full output to the end
of life. The filament current at constant voltage de-
creases five to ten per cent. during life. For this reason it
is not possible to obtain full life from a filament when
an ammeter is used for adjustment.

-

tungsten filament
lamp to indicate
degree of modula.
tion

- : +
fgure 15

The variation of life and electron emission with fila-
ment voltage is shown in figure 16. These curves show
the poor economy in forcing a tube, because it will be
seen that to double the emission reduces the life to one-
quarter. Conversely it shows the advantage of operating
a tube conservatively, for by reducing the electron emis-
sion to one-half, which allows half rated output, the life
is quadrupled. This is even more forcibly shown in
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figure 17, which shows the variation of high frequency
output current (radiation current), for a 5-watt tube in
a typical oscillating circuit, plotted against filament
amperes. At low filament temperatures the output is
entirely limited by the electron emission whereas beyond
a certain point increased emission does not appreciably
increase the output, which becomes limited by other fac-
tors in the tube. ‘A life curve with filament current is
plotted on the same sheet and shows that, in order to
gain an increase of 5 per cent. above rated output by
filament temperature increase alone, the life is decreased
to approximately 40 per cent. of the normal.

In making filament adjustments the three following
points should be kept in mind:

(1) Do not materially raise the filament current to get
a small increase of output. The curves of figure 17
show the poor economy of this. Considering operation
over a period of one year it would be more economical
to operate conservatively two tubes in parallel and get
even a greater output than from the one running with an
excess filament temperature. '

(2) For long tube life the best circuit adjustment is
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Figure 16—Graph showlﬁz variation of life and electron emission
with filament voltage

the one showing the lowest value of plate current. It is
for this purpose that an ammeter in the plate circuit was
suggested in a previous paragraph. It is well worth
while to experiment with various circuit adjustments in
order to get a satisfactory output with a minimum input
current. Expressed in another way this simply means
getting as high an oscillator efficiency as possible. If a
milliammeter is not available for use in the place circuit,
a miniature incandescent lamp may be employed during
adjustment and the lowest current judged roughly by
the filament brilliancy.

(3) The maximum rated filament voltage of the tube
should not be exceeded for any length of time. In all
cases the filament should be maintained at as low a tem-
perature as possible, consistent with satisfactory results.
As noted in a previous paragraph the filament current at
constant filament voltage decreases during life, therefore,
adjustment by current is sure to result in abnormal tem-
perature of the filament as its life progresses. All tubes
are given a certain rated filament current plus or minus
an allowance at a rated voltage. This, as above stated,
can apply only to a tube when it is new as the filament
resistance increases during life. This rating denotes or
should denote the filament voltage at which the tube will
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give rated output at rated plate voltage throughout its
average life under specified conditions. Therefore, it is
a distinct advantage if the user can obtain the result he
desires by operating the filament at a voltage under nor-
mal. Operation at 95 per cent. normal filament voltage
should double the life of the tube. Under many condi-
tions this is possible. Under some abnormal conditions
the filament must be operated at an over-voltage. Under
the latter condition the user must expect and accept a
shorter tube life.

This question of rating is a difficult one, but not entirely
unlike the rating of other electrical apparatus. Consider
the case of a direct current motor rated 1 H.P. at 110
volts. This rating is fixed by a commonly accepted set of
standardization rules which govern permissible tempera-
ture rises and other factors. Both the manufacturer and
the user know that probably 2 H.P. is obtainable from
the motor, but both also know that if this overload is
persisted in, disastrous results are sure to follow sooner

3
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figure 17—Radiation current for a 5-watt tube in an oscillating
circuit plotted against fllament amperes

or later and the useful life of the motor greatly short-
ened. Also both know that the motor will operate at
an over-voltage, say 150 volts, but they also both know
that this lowers the factor of safety of the commutator
and that a flashover or bad sparking is almost sure to
result. Eventually vacuum tube ratings will also be fixed
values, but this standardization must await a wider under-
standing of the technical features involved before it
reaches the same status as in the case of highly standard-
ized forms of electrical machinery.

In the case of the larger sizes of power tubes a fixed
filament rating is maintained principally to insure uni-
formity and establish a definite tube rating. In all cases
the filament should be operated at as low a temperature
as possible.

It should be remembered that the variations of life,
electron emission and other factors do not bear the same
proportionality to filament current as to filament voltage.
This is due to the temperature coefficient of resistance of
the filament resulting in an increase of resistance with
an increase of current. Owing to this factor a 5 per cent.
change of filament voltage causes about a 3 per cent.
change in filament current in the useful range of filament
temperatures.

L.
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In experimenting with different circuits and circuit ad-
justments it is advisable to first operate at one-half or
one-third normal voltage. In case of abnormal adjust-
ment or faulty connections the tube itself then has a
much larger factor of safety against destruction.

This same precaution should also be observed when
the set has not been operated for some time. Then in
case some part of the circuit has, through accident, been
changed, no harm will come to the tubes and the voltage
may be turned off and the circuit corrected.

Most well made tubes will stand a great overload on the
plate for a few seconds, but a continuation of an ab-
normally high plate temperature is sure to deteriorate
the vacuum.

Most transmitting tubes have a definite plate voltage
rating. As in the case of a filament voltage rating this
voltage should be the value which will give rated output
throughout the average life of the tube. It is to the in-
terest of the manufacturer to make this voltage as high
as possible as it allows a higher power rating of the tube,
but in all cases some factor limits this voltage. These
factors are usually electrolysis of the glass of the seal,
dielectric strength in the base or stem, overheating of the
rhetal parts or glass due to the increased energy to the
plate, or puncturing of the glass.

On the small types of tubes in which all the leads are
brought through a common stem, electrolysis in the seal
of this steam is the factor usually limiting the plate volt-
age. ‘At plate voltages above rated value electrolysis
causes air leakage through the seal and thus unduly short-
ens the life of the tube. Even at rated voltage a slight,
but harmless amount of electrolysis takes places which
can be detected by a blackening of the grid leads in the
glass of the seal. This blackening is due to electrolytic
deposition on the grid leads which is the negative elec-
trode for the electrolysis.

‘At higher plate voltages where this electrolysis is more
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severe the glass of the seal in the vicinity of the grid lead
changes to a dark brown color.

In a radio telephone transmitting circuit of the usual
type a modulator tube is employed and a buzzer is often
substituted for the microphone when it is desired to send
out interrupted continuous waves. This imposes very
severe voltage strains on the oscillator tube and if an
over-voltage is also applied to its plate the voltage be-
tween grid and filament may be excessive. The pro-
tective gaps described in a previous paragraph are a
safeguard against breakdown due to this voltage.

Unless the constants of the oscillating circuit are
changed the plate current will go up when the plate volt-
age is increased causing the energy loss to the plate to be
rapidly increased. This, of course, is liable to cause
deterioration of the vacuum.

Puncturing of the glass occasionally is met with and is
caused by the heat of electron bombardment or dielectric
losses softening the glass or it may be caused by excessive
voltage when the glass is a dielectric.

In most types of tubes, if puncturing does occur, it will
take place through the stem between the leads inside the
stem and the sleeve on the outside which either supports
the grid or plate structure. Such puncturing is much
more liable to occur when the glass is very much heated
due to overload. It is most effectively provided against
by the protective spark gap previously mentioned which
should be set as close as possible and still permit normal
operation. Puncturing of the bulb itself is rare at plate
voltages under 5000.

Some of the principal precautions to be observed in the
use of power tubes have been explained. The experi-
menter with the larger sizes of tubes will find many inter-
esting conditions and discover many new phenomena:
However, he must be careful and use good judgment or
an undue destruction of tubes and apparatus is almost
sure to result.

A New Inter-Tube Audio-Frequency
- Amplifying Transformer

T is a well-known fact that the impedance of a tone
frequency amplifying transformer for maximum
amplification must at least be equal to the output im-

pedance of the preceding tube in a cascade amplifying
set. There is an allowable variation for the impedance
of the transformer when loaded on the secondary by an
amplifying tube, but nevertheless, the maximum signal
is obtained from a transformer especially designed to fit
the output impedance of the tubes with which it is used.
'An audio frequency transformer has been developed by
the Radio Corporation which has been specially designed
for use with the Radiotron U. V.-201 amplifier tubes, and
in which the transformer losses have been reduced to a
minimum,
The new transformer of shell type design is shown in
the accompanying illustration. Its characteristics are:
Ratio of secondary to primary turns, 9/1; the useful
frequency range, 60 to 3000 cycles; the allowable current

on each winding, 10 milliamperes; the test voltage be-

tween windings and between core and windings, 300 volts

at 60 cycles; the terminal voltage limit of secondary wind-

ing is 300 volts; the D. C. resistance of windings:

primary 430 ohms, secondary 5100 ohms; impedance at

1000 cycles (one milliampere) :

(approximate)
Primary with secondary open.......ccccccernevurenee ,000 ohms
Primary with secondary shorted.................... 650 “
Secondary with primary open...........ccerueenee. 1,400,000 “

Secondary with primary closed...........cccevernncne 43,000

Overall length 374”, height 234”, base 2 x 234”.
75 soft iron laminations. .

In general, a tone-frequency amplifier transformer

should occupy the same position in the output circuit of a
vacuum tube as the receiving telephone. The terminals
P and F of this transformer should be connected to the
binding posts which
ordinarily are con-
nected to the tele-
phone receiver. The
secondary terminals
should connect to
the grid and filament
of the following tube.
Such a circuit using
two stages of tone
frequency amplifica-
tion is shown in fig-
ure 1. This circuit
makes use of a Radi-
otron U.V. 200 as a
detector and the am-
plifying qualities of Radiotron U.V. 201.

In many radio receiver circuits, it is of great advan-
tage to connect a variable condenser from the plate of the
detector tube to the negative side of filament, as shown by
the dotted line at Ci1. It is also frequently advisable to
ground the point shown by the dotted lines at G in order
to obtain complete stability and eliminate inductive noises,
although it is possible that noisy operation may be caused
by rundown batteries, loose connections and faulty ad-
justment of the amplifier,

The audio-frequency amplifying trans-
former completely assembled
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If the Radiotron amplifier U. V. 201 is used in the cir-
cuit of figure 1, a plate potential of from 40 to 100 volts
may be used, the resultant amplification increasing with
the voltage. Forty volts, however, is sufficient for ordi-
nary purposes. When using 100 volts on Radiotrons
U. V. 201, the plate current is approximately 5 milliam-
peres, and if this voltage is used, the polarity of connec-
tion to the telephone receivers should be such as to in-
crease the magnetization of the permanent magnets rather
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amplification. The lead from terminal “G” should be
kept reasonably short, but in cascade amplifier sets adja-
cent transformers should not be mounted too close; a
separation of at least 3 or 4 inches should be allowed.

R1, R2, R3 are the filament control rheostats PR53s,
and R4 is a special “A” battery potentiometer.

The circuit diagram here given has the secondary F
terminal connected to the filament rheostat on the side
away from the filament. This puts a bias negative poten-
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Figure 1—Hook-up of two audio-frequency transformers in a circuit using two stages of amplification

than to decrease it. Using Radiotron U. V. 200, as a
detector, the plate voltage should be adjusted to some
value between 18 and 2214 volts.

It is highly essential to connect the transformer termi-
nals as marked and as shown in figure 1. Transformer
terminal marked “G” must always be connected to the
grid of the next tube,

In all radio amplifier circuits using this transformer,
the insulation of all apparatus connected to the secondary
must be as perfect as possible. Leakage from the grid
to the filament of amplifier tubes, through the socket,
mounting, panel, wiring, or otherwise, will decrease the

tial on the grid of the amplifier tube which will have a
value of approximately one volt providing a 6-volt bat-
tery is used and the filament current is adjusted to the
normal value of one ampere. Separate biasing batteries
may be used if it is desired to get the absolute maximum
of amplification. One or two dry cells may be connected
in series with the grid circuit. These cells should be con-
nected near to the low potential terminal of the secon-
dary; that is, next to one leg of the filament. The posi-
tive terminal of the battery should connect to one leg
of the filament and the negative terminal to the tuner
secondary.

Stagger-Wound Inductances for

Radio Work

By D. R, Clemons

E choice of inductancess for radio circuits is
governed by the value of the unit, the space avail-
able, and the coil design. Flat spiral inductances

are highly efficient and desirable in radio circuits, but
they are not always conveniently mounted in a fixed
position, or for variation of magnetic coupling with a
second coil. Inductances of this form are desirable for
wave-meters, receptors, and low power transmitting
circuits,

Three typical stagger-wound inductances, selected for
use in wave-meters or short wave receptors, and also a
primary and secondary system for long wave tuners up
to 20,000 meters, will be described. In addition a descrip-
tion is given of an inductance that is eminently suitable for
low power tube and spark transmitters.

In constructing inductances of this type the wire is
stagger-wound through a number of wooden pegs set
radially into holes drilled into a cylindrical wooden core.
This core provides a suitable base for mounting the coil
upon a panel; or it may be drilled and carried upon two
brass rods so that it may be moved to or away from a
second coil. An odd number of pegs must be used; i.e., 5,
7, 11, etc. The number will depend upon wire size and
the depth of windings. If the pegs are few, the winding
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will not be uniform as the depth increases. For coils
employing relatively coarse wire, the rigidity of the wire
holds the winding symmetrical through a few pegs, but if

Coils suitable for receivers and wavemeters using 1 millihenry
inductance

the wire is finer than No. 22 gauge the number of pegs
should be substantially increased. This principle is illus-
trated where seven pegs are used for coarse wire and
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seventeen for finer gauge material. Some flat spirals are
varnished and the pegs are drawn out or entirely removed
as the winding proceeds. The coil then stands without

Sideview of stagger-wound coil

the pegs in position. This latter practice is not recom-
mended where high temperatures or inclement weather
may be encountered. The pegs are of dry wood and can-
not impair the efficiency by remaining in position.

For winding inductances with relatively fine wire, a
wooden frame is first constructed and arranged so that
it may be turned by hand. The wire is fed alternately
through the pegs; passing to the right and left of the
pegs as the framework revolves. The wire will lay uni-
formly in position if the tension is not great. However,
if the tension is heavy—that is, if the wire is wound in
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Figure 1—Strip for accurately locating pegholes about cores
Figure 2—Suitable mounting for movable and stationary coil

tightly and even forced inward occasionally—more wire
may be placed within a given depth. This latter practise
results in a coil that is not so uniformly symmetrical, but
the inductance within it may be more than twice as great
as a loosely wound coil. It is true that its capacity will
increase somewhat, but this increased capacity scarcely
differs from a coil loosely wound. A comparison of two
coils wound loosely and crowded is shown in the first
illustration. It should be borne in mind that energy losses
due to the capacity of the coil itself are negligible unless
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it should cause the coil’s fundamental to occur within a
band of wave-lengths to which the system may be tuned.
Where an inductance is provided with numerous lengthy
taps, the loss due to this addition may be much greater

than losses in the coil itself.
Graphic curves show the inductance increase with the
e
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" /" %
Depth . from core
Staggered coil No. 1—Diam. Core, 1% inches; Pegs, 17 matches;
Wire, No. 2 8. Sk
depth of winding. Should any intermediate values be
required, a tap or lead may be attached for that value. In
solenoids, multi-layer coils or spirals, slight variation from
given curves must be expected. This is due to the im-
practicability of reproducing a coil accurately. Curves
given are the averages taken from several similar coils
symmetrically wound.
A type of coil suitable for receivers and wave-meters
requiring about 1 millihenry for inductance is shown in

End views showing tap leads

figure 1. The curve given is for the coil at A, in which
the winding is symmetrically wound by the method pre-
viously mentioned. The inductance is 480 millihenries.
The coil to the right is similar except that the winding is
forced to gain increased inductance. Its value is 1,200
millihenries. Both coils were constructed as follows:
The core is a section of magnet-spool centers 134 inches
in diameter, cut squarely to a length of 3§ inch. A strip
of paper 5§ inch wide is placed about the cylinder and
the circumference marked where the strip overlaps. A
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line along the center is marked into seventeen points of
equal spacing; or a point for each desired peg, as shown
by figure 1. These points are then struck through into
the wood by wrapping the strip about the core and using a
prick punch. These points are then drilled with 3/32
inch holes and free ends of match stems driven in tightly.
The framework is then complete. Several ounces of No.
26 s. silk wire is then stagger-wound through the frame-
work by first attaching it to the base of one peg with
several inches of wire protruding for leads. The frame-
work is then turned slowly as the wire is fed alternately
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Staggered Coil—Diam. Core, 1% inches; Pegs, 7, skivers;

— ‘Wire No. 18, Annunciator
to the right and left of the pegs until a desired value,
diameter, or depth is reached. If intermediate taps are
required they may be soldered into a bared section of
the wire and the joint covered with tape. On finishing
the spiral all protruding stems or pegs are cut away and
the coil is varnished.

Coils in the illustrations at figure 1 are 414 inches in
diameter, while a side view shows the core length of 54
inch. The inductance of coil A is 480 millihenries, which,
with a capacity of .0005 mfd., tunes from 95 to 920
meters. Its fundamental is 74 meters. Two such coils
in series tune from 270 to 2,150 meters, giving a value of
2,705 millihenries. The distributed capacity of coil A is
7.5 micro-mfds. ; coil B 12.5 micro-mfds.; and where two
coils are used in series, their relative surface capacity is
16 micro-mfds.

For long wave receptors it is desirable to employ two
small coils for magnetic coupling to secondary. Large
'oading systems must be used in the respective circuits.
A primary and secondary load system will now be de-
scribed. Illustrations of this application in a tuner will be
found in the November issue of the WIRELESS AGE on
*“The Universal Wavelength Receiver.”

A rolling pin measuring 214 inches in diameter is cut
into nine sections, each 34 inch long. A 34 inch strip of
paper is wrapped about one disc or core and the point of
overlap marked. This strip is then sub-divided into
eleven equal spaces similar to figure 1. By binding it
about each core-disc the points are indicated in the wood
with a prick punch and each drilled with a 3/16 inch
hole. Eleven wooden pegs, called “skivers,” are set into
the holes of each core. Skivers are used in butchershops
for pinning meat rolls and they are very cheap. After
nine of these forms are constructed, the wire may be
wound in position by the usual process. No. 24 gauge s.
cotton should be wound to a depth of 234 inches on each
coil. Projecting pegs are then cut off with a hacksaw
and the coils are varnishedt All nine coils are fastened
together by passing two threaded brass rods through cor-
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responding holes through the cores. All coils must be
connected so that all fields interlink or add; ie., the
general direction in which the windings progress must be
continuous throughout. A curveis shown for this type.

Eight coil frames are similarly constructed for the
secondary system. This latter is wound with No. 26 s.
cotton wire. They also are mounted upon brass tie-rods.
Such units for long waves are very effective and eco-
nomically constructed. They are easily separated or dead-
ended and tapped for any inductance value required.

Al very efficient and practical coil for spark or tube

anys

§

1000

o %" /- 19"

Staggered Coil—Diam. Core, 2‘;% inches; Pegs 11, skivers;
Wire No. 24 8. Cotton

transmitters is illustrated and an accurate curve provided.
This variety is constructed like the inductances used in the
“Buzzer Transmitter” recently described in the WIRELESS
AGE. A core is cut from a spool center measuring 134
inches in diameter. Seven 3/16 inch holes are located
and drilled by again using the paper strip described.
Wooden skivers are then firmly glued into position and
the framework wound with No. 18 cotton covered an-
nunciator wire. Such wire is excellent for very high
frequency circuits. Leads may be secured by soldering
a short lead into a short space bared of insulation. The
joint is covered with tape and the winding completed.
On the last turn a hole is drilled in one peg, through
which the finishing turn passes to provide an extended
lead. Pegs are then cut, and the unit varnished.

Illustrations show this last unit. The diameter is 714
inches and %% inch core length; although this core may
project outward somewhat in case the coil is to be held
away from the point of attachment. The inductance is
127 millihenries; capacity 4.2 micro-mfds. Where sev-
eral coils are to form a large unit as described for the
long wave tuner, radial pegs may be set into a solid core
not cut into separate sections. It is advisable to construct
each unit separately for convenient handling.

For a variable coupling between two staggered spirals,
holes may be drilled in such a way that one coil may be
moved along two small rods passing through them as
shown in figure 2.

Varnishing all coils with liquid bakelite or shellac after
winding not only excludes moisture, but also strengthens
the work mechanically. One light application should be
followed with a heavier covering.

In conclusion it should be said that any losses or capa-
citive changes due to varnish is negligible. For induct-
ances of less than 5 millihenries, there is no change re-
corded in the measuring instruments. For very large
inductances in the order of 40 millihenries the capaci-
tive change due to two heavy applications of varnish
is so very low that it may be considered negligible.
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Radio Telegraph and Telephone

Transmitter and Receirver

SYSTEM of radio telegraphy and telephony in
which a message can be telegraphed simultaneously
with a radio telephone conversation has been de-
scribed by A. H. Taylor, who says the circuit has many
new and novel features, among which are the following:

1. Telegraph signals and telephone conversation may
be transmitted in such a way that the telephone conversa-
tion cannot be received continuously in logical sequence.

2. The transmitter will operate on a single antenna
and will radiate a telephone conversation on either a car-
rier wave or a signal carrier wave on intermittent blocks
of speech and will simultaneously transmit telegraph sig-
nals on the signal carrier wave.

3. The receiving circuit will work in conjunction with
the transmitter, comprising a single antenna system with
a plurality of co-operative oscillating circuits adapted to
respond to the carrier and signal carrier wave and piece
together or combine the blocks of telephone conversation
and simultaneously receive the telegraph signals.

In other systems for the simultaneous transmission of
radio telegraph signals it has been customary to employ
two distinct oscillating circuits energized by separate
transmitters. It has also been proposed to utilize a com-
mutating circuit in a multiplex system for transmitting a
plurality of radio telegraph signals having different fre-
quencies. Another system is that by which radio tele-
phone or telegraph signals may be transmitted in a semi-
secret way by employing a rotating contact breaker in
the antenna circuit. Another suggestion is that telegraph
and telephone signals may be transmitted simultaneously
on a singleé wave length. o

In the system for the simuktaneous transmission of radio
telegraph and telephone signals, described here, secret

communication has been successfully established by radio -

telephone, simultaneously with the transmission of tele-
graph signals between the Bureau of Standards, Wash-
ington, and the Naval Air Station, Anacostia, D. C. The
telegraph signals could not be heard in the telephone re-
ceiving circuits and the telephone conversation did not
interfere with telegraph reception. It was also impossible
to receive intelligently the telephone conversation with
standard receiving apparatus.

Figure 1 indicates an antenna, and series variable con-
densers, and the antenna inductance connected to ground.
The inductance may be energized by a source of sustained
oscillations, by means of the coupling coil or any form of
connection may be employed to suitably excite the antenna
system. The sustained oscillations are modulated in ac-
cordance with voice frequencies by a suitably arranged
circuit at A. The series variable condenser C in the an-
tenna circuit is shunted by a key. The condenser may
be substituted by a suitable inductance C, as shown in
figure 1A.

Figure 2 shows the fundamental action of the simul-
taneous radio telegraph and telephone system. The
waves are represented for telegraphing the letter “U” on
the signal carrier wave A, while blocks of speech are
telephoned intermittently on the carrier wave B, and signal
carrier wave ‘A. :

When the key of the transmitter of figure 1 is in the
normal open position the carrier wave B is radiated on a
certain wave length, for example 500 meters. If the
letter “U” is to be telegraphed while the carrier wave
is continuously modulated bv speech, the key is de-
pressed for the periods ab, cd, and ef. Upon pressing
the key at point a the radiated wave is shifted to another
wave length, say, for example. 600 meters, and transmits

“dot” ab as a telegraph signal. Upon releasing key. the
wave is automatically shiftea pack to 500 meters as at
point b.

This action is repeated for each key depression as
shown and blocks of telephone speech are'radiated. By
shunting the condenser C the wave length of the antenna
system is increased and the result obtained as above de-
scribed. If, however, the inductance coil C in figure 1®
is substituted for the variable condenser, and the key de-
pressed, the signal carrier wave will be shifted to a lower
wave length and in this event the carrier wave will be, for
example, 600 meters and the signal carrier wave 500

meters.
[ ™ m: y
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Antenna circuit and fundamental action of the system

The circuit diagram of the receiving system employed
is shown in figure 3. The antenna is ¢onnected in a
closed oscillatory circuit comprising primary inductances
15, 17 and 18, and variable condensers 16 and 19 with a
ground connection 6 located between inductanzes 17 and
18. The telegraph receiving apparatus is inductively cou-
pled to the primary 15 of the antenna circuit. The sec-
ondary winding 20 is shunted by variable condenser 21,
and connected at one end with the grid of a vacuum tube
23. The plate is connected through variable condensers
28, 29 and 30, with one end of the secondary inductance
20. Variable condenser 28 shunts the primary of the
radio frequency transformer 31, one end of the primary
being connected through test telephone receivers 32, and
the high voltage battery to the midpoint, between variable
condensers 29 and 30, and the opposite end of secondary
inductance 20. The grid leak is shunted between the grid
and the high voltage battery and filament battery. The
test telephone receivers 32 are placed in the plate circuit
of tube 23 in order to determine the oscillating condition
of the vacuum tube circuit. _

Oscillating circuit 35 is inductively coupled with the
circuit of tube 23 by means of transformer 31 and is
regeneratively constructed by means of the usual coupling
coil 36. !Amplifiers 37 and 38 are inductively coupled
with the regenerative circuit and containing telephone re-
ceivers 39 adapted to respond to the telegraph signals.

The method employed for receiving the intermittent
blocks or telephone conversation and combining them to
produce complete understandable conversation will now
be considered. Secondaries 40 and 41 are inductively
associated with primary windings 17 and 18, respectively.
The secondary coils 40 and 41 shunted by variable con-
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densers 51 and 52 are connected respectively to vacuum
tube circuits 42 and 43, having their output terminals
comnected to the primary windings 44 and 45, of the audio
frequency transformer 46. The secondary winding 47 of
the audio frequency transformer is connected to the input
terminals of a multi-stage thermionic amplifier repre-
sented at 48 and 49. The output of this multi-stage am-
plifier is connected to telephone receivers 50, which re-
spond only to the received telephond conversation.

In the operation of the receiving apparatus primaries 1 5
and 17 and condenser 16 are adjusted in resonance with
the signal carrier wave and primary inductance 18 with
condenser 19 are tuned to respond to the carrier wave.
The telegraph receiver is adjusted by first setting vacuum
tube 23 into oscillation, until the oscillating condition is
detected by means of test telephone receivers 32 inserted
in series with the plate circuit. The resulting impulses
in vacuum tube 23 will be of 10,000 to 30,000 oscillations

THE WIRELESS AGE
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wave lengths of the signal carrier wave and the carrier
wave. The blocks of speech received on the two wave
lengths are combined in the output circuits of the two
vacuum tube systems by means of differential audio fre-
quency transformer 46, and amplified in circuits 48 and
49 by thermionic amplifiers and made audible in telephone
receivers 50. By suitable adjustment of tuning and cou-
pling the two parts of the speech in primary windings 44
and 45 of the differential audio frequency transformer 46
are combined in a common secondary winding 47.

In the practical operation of this simultaneous tele-
graph and secret telephone system, the apparatus is ad-
justed as follows: When the transmitting station starts
with simultaneous test signals on both telegraph and tele-
phone, tube 23 is turned on. The primary windings 15
and 17, together with condenser 16, are adjusted to the
signal carrier wave. The secondary 20 of the telegraph

receiver is adjusted to resonance with the antenna circuit
writh 4ha tuha 25 acrillating and the connline hetweaen coils

Figure 3—Circuit diagram of the receiving system

per second and therefore constitute a wave of from 30,000
to 10,000 meters in length. The plate circuit of V. T. 23
is tuned to this wave by means of variable condenser 28
in shunt with the primary inductance of radio frequency
transformer 31 permitting that wave to be transferred by
virtue of the coupling between the primary inductance
and the secondary winding of the transformer 31, to the
oscillating tube 35 whose oscillations are combined with
the oscillations transferred from tube 23 in such a way
as to produce an audible signal, which in turn is amplified
by the circuits 37 and 38 to actuate telephone receivers tﬁg
to reproduce only the telegraph signals. This actionhas the
effect of double heterodyne, for the signal oscillations in
the antenna circuit are superimposed upon tube circuit 23
which is in itself generating local oscillations, thus pro-
ducing a beat effect in the primary winding of the trans-
former 31, which in turn interacts with the local oscilla-
tions produced in the oscillating circuit 35, thereby pro-
ducing a second beat of audible frequency. This audible
beat telegraphic signal is amplified by circuits 37 and 38
and operates telephone receivers 39. This method of tele-
graph reception prevents the telegraph signals from af-
fecting the circuits in which the telephone conversation is
pieced together.

In the operation of the telephone receiving apparatus
the blocks of telephone speech are received and made in-
telligible by adjusting the couplings in the two oscillatory
circuits 42 and 43 and tuning them to the two intermittent

15 and 20 very loose, as determined by test telephone re-
ceivers 32 in the plate circuit of the tube 23. The tube 35
is now turned on and allowed to oscillate. Amplifiers 37
and 38 are next turned on. The windings of the radio
frequency transformer are next turned by varying the
shunted condensers, and the telegraph signals obtained in
the telephone receivers 39 by means of the double hetero-
dyne effect as previously described.

The telephone receiving apparatus is adjusted by first
turning on the tube 42 and amplifiers 48 and 49, and the
fragmentary speech superimposed on the signal carrier
wave tuned in by means of secondary 40, with condenser
5I using as loose a coupling as is consistent with satis-
factory audibility. Tube 42 is then turned off and the
vacuum tube 43 turned on, and the component part of
the telephone speech superimposed on the carrier wave
tuned in to approximately the same audibility as the first
component of the telephone speech by adjustment of an+
tenna dircuit 18 and 19 with secondary 41 and condenser
52. Tube 42 should again be turned on and slight ad-
justment of coupling of the secondary 40 made to correct
any difference which may exist between the audibilities of
the two blocks of speech. The thermionic amplifiers 48
and 49 are manipulated as usual to produce maximum
audibility of speech in telephone receivers 50. By accu-
rate adjustment of the two circuits the telephone conversa-
tion will be immune from interference by the telegraph
signals recorded in the telephone receivers 39.
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A Novel Recerving Circuit Employing
Two Vacuum Tubes

W. B. GILL of Oxford, England, describes a re-

ceiving circuit in which the received signals act

® upon the grid of a vacuum tube, the anode of

which is connected directly to the grid of the second tube

while the variatiozs in the current in the anode circuit of
this second tube act upon a telephone receiver.

The voltage of the first grid is adjusted so that the cur-
rent in the anode circuit of the second tube may decrease
as the voltage of the first grid increases, and increases as
the voltage of the first grid decreases, or in other words
the anode current of the second vacuum tube is varied, in-
versely with the potential of the grid of the first vacuum
tube through a portion of a cycle. The voltage of the
first grid may also be adjusted with respect to the signal
strength, so that the variations of the current of the anode
of the second vacuum tube occur between the same limit-
ing values of maximum and minimum for all signals
above a predetermined signal strength.

In figure 1, F, {, are the filaments, G, g, the grids, and
A, a, the anodes of two vacuum tubes, the filaments being
connected in parallel to the battery B, through a resist-

anode currents in microamperes. In figure 3 the differ-
ence in potential between the anode a and the filament f is
constant and equal to 40 volts, while the filament current
in amperes is shown by figures to the right of each curve,
the filament current in the two tubes being approximately
equal. Similar results can be obtained by varying the
filament current of the first tube only, keeping the second
constant, the filament current of the first being the de-
termining factor. In figure 4 the heating current is .§3
amperes for all three curves, while the anode volts are
shown by the figures to the right of each curve.

Figure 4 shows that there is only one result obtained
from increasing the plate voltage of the second tube, and
that is to increase the current drop ; the place on the poten-
tiometer where the drop begins and the ends being about
the same for all plate volts; increase in plate volts there-
fore increases the steepness of the curve.

Figure 3, on the other hand, shows the variation of the
filament current has no appreciable effect on the steepness
but determines the extent of the drop. Heace by suitably
adjusting the plate volts and the filament current any de-
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ance R. The anode A, and the grid g, are connected to-
gether, but otherwise they are insulated. The voltage of
the grid G, can be adjusted by means of the potentiometer
P, a small battery C being inserted between the potentiom-
eter and the grid and having its negative side connected
to the latter. D is a turned oscillatory circuit loosely cou-
pled to an aerial E. The anode a is connected through a
telephone T, and a battery V, to the filament circuit. The
vacuum tube should be fairly hard.

Such an arrangement gives a characteristic of the form
shown in figure 2, the abscissae being volts between the
filament F and grid G, and the ordinates being the values
of the current in the circuit of the anode a. It will be
seen that as the grid G has its potential increased (posi-
tively) with regard to the filament F, the anode current
of the second vacuum tube is approximately constant
from K to L; from L to M it decreases and then be-
comes approximately constant again from M onward.
From L to M the combination has a negative resistance;
i.e., increase of applied volts results in a diminution of the
current; and the arrangement has two rectifying points
L and M.

The curves in figure 3 show the effect of varying the
filament currents, keeping the plate voltage fixed, while
those in figure 4 give the result of keeping the filament
current constant and varying the plate voltage. Ia both
these figures the abscissae are grid volts and the ordinates

sired curve in reason can be obtained. For instance, a
small steep drop can be obtained by using a large plate
voltage and a low filament current. Signals will be heard
in the telephone when the potentiometer is adjusted to
give either L or M of figure 2. The signals at L are al-
ways better than those at M, this being due to the fact
that at M, damping is produced by the current flowing
into the first grid.

There are two main uses to which this circuit can be put
for reception:

(1) Limitation.

(2) Discrimination between different types of signals.

With regard to (1), the maximum rectification depends
on the drop from L to M ; if therefore this drop is made
small, which can be done as explained above, all signals
over a certain strength will give sounds of equal strength
in the telephone.

With regard to (2) between the two rectifying points L
and M, signals go to a minimum, and it has been found
experimentally that the position of this minimum differs
for different types of sending gear. Thus the minimum
for a Telefunken is not the same as for a British navy
spark, and it is possible, if their strengths are about the
same, to hear the Telefunken only on one adjustment,
and the navy only on another adjustment. Disturbances
due to certain types of “atmospherics” can also be re-
duced relatively to the signals it is required to receive.
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Selective Recetver for C.W. Reception

CIRCUIT developed by E. F. W. Alexanderson,
A which has the advantage of being very sensitive,

and capable of amplifying signals considerably
while at the same time proving very selective, is described
in this article. _

. The continuous wave receiver employs a system for the
local generation of high frequency oscillation which is ad-
‘justed so as to be normally inoperative. It is also ar-
ranged so that when signals of a desired frequency are
received the local means for producing high frequency
oscillations will be set into operation to produce oscilla-
tions of the same frequency as the signaling oscillations,
the production of these oscillations continuing as long as
signals are being received. If the high frequency
oscillations thus produced are rectified or detected,

i

parent that if the received signals are of different fre-
quency from the frequency for which the oscillating sys-
tem is tuned, this phase relation will not be suitable for
the production of high frequency oscillations. Therefore,
the system will not be caused to produce oscillations by
signaling currents of other than the desired frequency and
will be highly selective for currents of the one particular
frequency for which it is tuned. The high frequency
oscillations produced by the local oscillator will be of
much greater magnitude than the oscillations received
upon the antenna, because of the amplifying properties of
the vacuum tube.

In order to produce an audible indication by means of
the high frequency oscillations produced in such a man-
ner, the potential changes set up between the cathode and
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Figure 1—Circuit diagram of the C.W. selective recelving system

a continuous current will be produced, the dura-
tion of which will correspond to the length of the
dots and dashes of the telegraphic signals received. Such
a current will not produce any indication in the ordinary
telephone receivers, which are customarily used for re-
ception. Therefore, additional means are provided for
producing an indication of the signals which are
received.

‘As shown in figure 1, the receiving system comprises a
vacuum tube 1 containing a grid circuit for the purpose
of tuning to the frequency of the signals which are to be
received. Inductance 4 and 5 are so coupled together
that the system is normally on the verge of oscillating.
The operation of such a system for the production of
high frequency oscillations depends upon the transfer of
enough energy from the plate circuit to the grid circuit
to make up for the losses in the grid circuit. If the
coupling is so arranged that the amount of energy which
normally would be transferred is too small to produce
oscillations, a slight increase in the energy in the grid
circuit will cause the device to act to produce high fre-
quency oscillations. The small amount of energy re-
quired is supplied by means of signaling oscillations re-
ceived upon the antenna and impressed by means of the
primary coil upon the secondary coil in the grid circuit.
Since the energy supplied to the grid circuit must have a
proper phase relation to the current in the plate circuit in
order to cause the device to act as an oscillator, it is ap-

anode of the vacuum tube 1 are applied to the grid circuit
of another vacuum tube 2, the plate circuit of which is
included in one arm of a wheatstone bridge, the other
arms of which are made up of a third vacuum tube 3, and
resistances 6 and 7. The grid circuit of the detector 2
includes the grid condenser and grid leak and by means
of this arrangement the resistance between the cathode
and anode of the detector 2 will be varied in accordance
with the signals received. In other words, the current
flowing through the detector 2 from the direct current
source 8 will vary at a periodicity corresponding to the
length of the individual dots and dashes making up the
signals which are received. These current changes will,
of course, produce no audible indication in the telephone
receivers which are connected between two terminals of
the bridge. The bridge is normally so balanced that no
current whatever will flow through the receivers. When
the signals are received the resistance of the detector 2
which forms one arm of the bridge is varied and current
will be caused to flow through the telephone receivers.
In order that an audible indication may be given in the
receiver, a source of current of audible frequency 9 is
provided which is impressed by means of the transformer
10 between the two terminals 11 and 12 of the bridge.
When the bridge is unbalanced, current of this audible
frequency will flow through the telephone receivers and
give the desired indication of the signals which are being
received.

COMPLETE REPORT ON THE DEMPSEY-CARPENTIER BROADCAST
IN AUGUST WIRELESS AGE

e

www.americanradiohistorv.com


www.americanradiohistory.com

EXPERIMENTERS” WORLD

Views of readers on subjects and specific problems they would like to
have discussed in this department will be appreciated by the Editor

An Ideal Cage Antenna and Counterpoise Ground

ground, has not as yet gained
much popularity in the amateur
station. However, commercial corpora-
tions and some of the leading ama-
teurs are acknowledging the remark-

THE cage aerial with counterpoise

able results obtained by the use of
this aerial and a good counterpoise.
The cage type lead-in which leads
from the flat top aerial to the instru-
ments is now becoming recognized as
the best type of lead-in. It takes
time to start the ball rolling, and I
believe eventually the cage aerial as
well as lead-in will be employed by the
best working stations. Too many ama-
teurs prefer the easily constructed and
quickly operated flat top aerial for
quick results. How can they get the
best results?

The facts concerning the cage
antenna, as to its electrical efficiency
and mechanical features, should be
carefully surveyed when building an
aerial for the best results.

As to its mechanical construction
the cage occupies less space, which is
often an important factor to the ama-
teur. It requires less gaging and will
certainly withstand windstorms, ice

By George W. Grauel

FIRST PRIZE $10.00

and sleet that the flat top could not
endure.

Electrically the cage type provides a
high center of capacity, also the lead-
in which is a vertical cage permits a
high capacity that improves the radiat-

ing properties considerably. The cen-
ter of capacity should be as high as
possible from the earth’s surface,
therefore the aerial should be raised
as high as possible. The oscillating
period of an antenna should be less
than the normal working wave length.
An aerial need not be long to get a
200 meter wave with the most power.
The radiating properties of an antenna
depends upon its radiating resistance.
In the cage aerial and lead-in an equal
current distribution is obtained through

- the entire system, which reduces the

resistance and consequently the radiat-
ing properties are increased.

As to the construction a cage 3 feet
in diameter and 60 feet long with six
wires seems to be of sufficient size for
200 meter work. Strong and light
material is to be used for the ring
separators. Five rings are used in the
aerial and three in the lead-in, making
eight rings in all. Brass or copper

25
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tubing 34 inch to 4 inch in diameter
is strong enough, and its weight is
much less than the solid rod. Alumi-
num is still lighter, but it is very dif-
ficult to solder or weld. Strong gal-
vanized iron wire, or copper wire, is

less expensive and will serve the pur-
pose, the disadvantage being the
weight. Good strong rings may be
had by using the rims of old auto
tires. If rods or wires are used they
must be bent into shape. In order
that the rings may be of uniform size
and shape, six nails may be driven into
the floor in a circular shape with a
diameter of three feet. Then the ma-
terial is tightened and bent around the
nails to form a circle with one foot
overlapping for connection. Smaller
wire is then wrapped over the joint
and soldered to make it solid. Copper
wire No. 12 is a good size for the
aerial. Stranded phosphorous bronze
wire will give better results, but it is
more expensive. The aerial wires are
cut a little longer than 60 feet, three of
the wires are a few inches longer than
the remaining three. The longer wires
are for the bottom side of the cage.
These being longer wires with more
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weight will tend to keep the aerial well
balanced. Connecting the aerial wires
to the rings is the next step. The wires
at the crossing position of the rings
must be reinforced with separate
wires which are wrapped about the
ring and aerial wire (see figure 3),
and soldered.

Some stations cannot get distance
because they have a poor lead-in. A
good aerial without a good lead-in is
a serious error. The lead-in should
be a vertical cage of six wires spaced
by three-foot ring separators. This
lead-in furnishes surface and has the
form for a good radiating conductor.
In figure 1 the wires of the lead-in
are bunched at the entrance to the
building, then taken to the instru-
ments. Long electrose insulators are
used at the ends of the cage. The guy
wires are broken up every 20 feet with
strain balls. Al connections must be
securely soldered throughout the an-
tenna system.

An ideal counterpoise ground sys-
tem consists of at least 20 strands of
No. 12 to 16 copper wire radiating in
all directions, the largest number of
wires being placed under the antenna
post. The wires radiate like the spokes
1m a wagon wheel as illustrated in fig-
ure 1. The length of the wires vary

THE WIRELESS AGE

from 70 to 100 feet, and they should
be suspended in the air 8 or g feet
from the ground. They are insulated
at the ends for best results. If condi-
tions permit the counterpoise should
be insulated from the ground. If, how-
ever, the counterpoise cannot be in-
sulated from the ground it can be

Jury, 1921

ing the current from the oscillation
transformer. All connections in the
oounterpoise mustbe securely soldered.

A break-in system in which an an-
chor gap is inserted in the counter-
poise lead near the counterpoise con-
nection, is becoming popular. The
electrodes of the gap are spaced close.
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Figures 2 and 3—Construction plan of the antenna and method of fastening wires

buried a few inches in the ground.
Very few amateurs regard the impor-
tance of having a good counterpoise
ground. There is an idea among some
experimenters that a four-wire aerial
must have a four-wire counterpoise,
in which the wires are parallel to and
directly under the aerial wires. This
idea of counterpoise is good, but more
wires are better.

The lead to the counterpoise must
have a wide surface to permit all the
energy to get into the counterpoise. A
one and one-half inch copper ribbon
offers enough surface for safely carry-

No change-over switch is needed;
when receiving the amplifiers are
turned on and when sending the key
is used without touching amy of the
switches.

I have not had the opportunity to
test the resistance and inductance of
this system. An antenna and counter-
poise as here-in described when prop-
erly tuned will increase the average
flat top antenna current from 20 to 25
per cent. And as to distance, it is
beyond me to state the records that
will be made in the next year with
good apparatus properly tuned.

A Practical Cage Antenna

experimenting to increase the
results obtained from a 10-watt
transmitting set, I decided to

q FTER having done considerable

CW.

By Geo. J. Smith
SECOND PRIZE $5.00

in a horizontal plane, it is evident that
the two exterior wires of a flat top
antenna would radiate the most energy,
and the interior wires, due to conflic-

were placed on the outside, as in the
case of a cage antenna, better results
could be expected.

Before making the change, I used

e

T

erect a cage antenna. My theory was

o
.

.

Figure 1—Construction diagram with dimensions and view of installation of the cage antenna

tion with the others, would radiate

So/H

an inverted L antenna of three wires,

that since electrical waves are radiated very little. However, if all the wires seventy-five feet long, fifty feet high
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at one end and forty feet high at the
lead-in end. :Also, I might add, that
at all times I use a counterpoise
ground, due to the sandy condition of
the soil, which makes it difficult to se-
cure an efficient ground connection.
With the inverted “L” I secured three-
quarters of an ampere radiation. When
I changed to a cage antenna I secured
a full ampere. Moreover, signal
strength was greatly increased. It is
to be remembered that radio waves
traveling in a horizontal plane render
an antenna of this sort more efficient
for reception.

EXPERIMENTERS’ WORLD

The present aerial, with the same
height and length as the former flat-
top antenna, consists of a cage of six
wires separated by a spreader four feet
in diameter. At each end the spread-
ers were constructed of three pieces of
white-wood, one-half by one and one-
half by four feet, fastened in the mid-
dle by a bolt. The ends of the sticks
were then spaced evenly apart, being
spread out in spider formation and held
secure by a wire around the edge, the
whole making a very light sturdy
spreader. Bridles, approximately 4 feet

27

long, were attached to the end of each
stick and also at the center to keep the
spreader from buckling. The wires
were then attached and the insulators
inserted betwen the bridles and the pul-
ley rope. ‘At the lead-in each wire was
continued in cage formation and held
by a spreader 2 feet in diameter to
the lightning switch.

Considering the superior results ob-
tained from an antenna of this type, it
seems that other amateurs would do
well to examine their antenna system
and compare notes.

Cage Aerials and Counterpoise Grounds

HE amateur station owner will

do well to give the subject of

aerials and ground connections
his best thought and study, for herein
lies the reason for a large percentage of
the poor transmitting stations scattered
about the country. As pointed out in
the contest announcement many ama-
teur station owners spend considerable
time and money building or buying and
putting together an excellent transmit-
ter and then connect it to an antenna
and ground system which is the acme

of badness. Of what use is it to-

pump energy into an antenna system
of such a high resistance that it can-
not oscillate, the energy is expended
in overcoming this resistance and but
little is left for effective radiation. The
fact that the radiation meter reads
high does not prove anything. It is
freely admitted that it 1s possible to
force a large current into a poor os-
cillator, but unless the true ohmic re-
sistance of the system, and the resist-
ance due to absorption by objects in
the immediate vicinity be low, there
is only a small percentage radiated in
the form of electromagnetic waves.
Otherwise the bulk of the energy is
expended locally. The total resistance
of the antenna and ground system is
composed of three factors, namely: the
ohmic resistance of the conductors, in-
cluding splices, ground connections
switch or clip connections; the resist-
ance due to absorption by surrounding
objects, such as stays, trees, chimneys,
etc., and the radiation resistance. To
keep the first factor low the leads to
the antenna and ground should be of
large surface area; all joints and
splices should be well soldered; all
switch contacts and clip contacts on
the inductances made firmly, and the
connection to ground well soldered.
The second factor is dependent on sur-
rounding conditions and generally but
little can be done to improve matters.
It is possible though and desirable, to
break up all mast stays and guy wires

By Geo. F. Patrick
THIRD PRIZE $3.00

into short lengths by inserting insula-
tors. For the amateur station the
radiation resistance will depend almost
entirely upon the effective height of
the center of capacity of the antenna.
For this reason the antenna should be
raised as high as possible. ‘A few feet
more or less in the height of this cent-
ter of capacity makes a big difference
in the effective range of the sta-
tion.

The shape or form of the aerial
makes little difference, provided the
center of capacity be gotten as high as
possible, but the cage antenna is the
best type for securing large capacity
on short wave lengths. At the average
amateur station, however, the capacity
and inductance of the antenna are un-
important except as they relate to put-
ting the antenna in resonance with the
transmitting system.

The ground system is of greatest im-
portance. The real ground is the per-
manently wet strata below the earth’s
surface, though where dependence is
placed upon water pipes it-is hard to
tell how many miles these pipes run
before the real ground is reached. The
lead from the transmitting apparatus
to the ground should be as short and
direct as possible and for this reason
dependence should not be .placed on
water pipes. This is one reason why
so many stations are over the pre-
scribed wave length, although they
have built antenna to measurements
which should give a length within the
range allowed.

Where it is not possible to get a
short ground connection of very low
resistance, a counterpoise is to be pre-
ferred. The installation must be very
carefully made, however, or poor re-
sults will follow. All wires composing
the counterpoise should be at equal
heights above the earth and very care-
fully insulated from their supports.
This insulation should also be uniform
at all supports, and connection to the
counterpoise should be made as near
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as possible at the exact center. To go
into the reasons for these precautions
would entail a lengthy discussion. It
will be sufficient to say that unless the
counterpoise can be made with infinite
resistance to ground, and connection
be made at the center of capacity of

. the system, it is better to depend upon

a plate of large area or a system of
pipes buried or driven into perma-
nently moist earth. If you are in doubt
about ground connection and can ob-
tain a ground connection which you
are positive is good, run a lead from
this good ground to the one which you
suspect, and if a spark is obtained be-
tween the two when transmitting, it
shows that your suspicions are correct
and your ground can be improved on.
When attempting to make improve-
ments the radiation meter cannot be
relied upon too much to indicate what
is being accomplished, the best test is
to ascertain how some distamt station
receives your signals. A very small
increase in the radiation meter reading
may give a signal of many times the
intensity at the receiving station.

Newark Club Holds Dance

HE Newark Wireless Club is hold-
. Ing meetings every Wednesday
night at 8 P. M. Recently the club
staged, at the Rivoli Dance Palace, the
first radio dance to be held in the city.
Various CW stations along the At-
lantic seaboard conmtributed with mu-
sic. A radiophone and several meas-
uring instruments are nearing com-
pletion and will soon be ready for use
by the club members. The club desires
to secure as members, amateurs and
operators living in the suburbs of
Newark. Meetings are now attended
by amateurs from Newark, Belleville,
Jersey City, ‘Arlington and Elizabeth,
Persons interested are cordially in-
vited to pay the club a visit any Wed-
nesday night at 284 Market Street,
Newark, N. J.
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C. W. Below 200 Meters

transmitter (two 50-watt Radio-
trons, type UV-203), employ-
ing alternating current on the plates,
has been used at 2ZL station, Valley
Stream, L. 1., since February of this
year, and it has proven a very satis-
factory transmitter for relay work.
The plate current of this set was 300
milliamperes at 1,500 volts on each
side of the split secondary transform-
er; the filament current, 130 watts, a
total of 580 watts total for both tubes.
The antenna current on 350 meters
was 3% amperes.
In working the regular traffic sched-
ules it was found possible to work

q 100-WATT continuous wave

Boston, Salem and Canton, Ohio,
without trouble. Mr. S. B. Young,
Dorchester, Mass., TAE, reported that
the signals of 2ZL were steady and the
audibility sufficient at all times for
regular relay work. The signals of
the A.C. set were found to be more
easily controlled than the signals of
the D.C. set previously used at 2ZL
and there was less trouble in picking
them up than in the case of D.C. sig-
nals. It might be well to mention here
that a regular schedule was maintained
between 2ZL and 1AE stations for a
period of three months while the 100
watt A.C. set wasinuseat 2ZL. Even
when difficulty was experienced in the
reception of the signals from 1AE at
2ZL station, the signals from the lat-
ter station were read without trouble
at TAEE. While the distance between
the two points is about 200 miles, the
territory has always been known as
being difficult for amateur short wave
spark transmission. Swinging and
fading of signals between the two
points are usually very pronounced.
It will be noted, however, that it was
specifically reported that the signals
of 2ZL station were generally steady
at Boston and that no difficulty was
experienced in their reception.

In addition to Boston, regular sched-
ules were maintained between 2ZL sta-

tion and stations 8ZG at Salem, Ohio,
and 8ZV at Canton, Ohio, over .a

period of several months. Mr. Man- '

ning, at 8ZG, reported that the signals
from the A.C. set were always of good
audibility, and entirely sufficient for
regular relay work, and that the sig-
nals were preferable to those from the
D.C. set previously used at 2ZL be-
cause of their steadiness and greater
ease in locating and handling in recep-
tion. 'He further stated that the sig-
nals of the A.C. set were being copied
regularly at Salem without having a
detector tube oscillate, or in other
words, without heterodyning. Prac-
tically the same report was received

from Mr. Ley, 82V at Canton, Ohio.

The circuit employed in the case of
the 100-watt ‘A.C. transmitter at 2ZL
station was selected after long experi-
ment as being one which was entirely
practical and which can be depended
upon to work under practically any
conditions. The set employs a high
voltage transformer of approximately
3,000 volts, with a neutral center tap
for the filament return, which gives a
working plate voltage of approximate-
ly 1,500 volts on each side. The ob-
ject of this split secondary tranms-
former is, of course, to utilize both
sides of the alternating current em-
ployed. The arrangement of condens-
ers in the plate circuit completes the
self-rectifying feature of the set.

The filaments are lighted by means
of a split winding on the transformer.
In line with the more recent practice
in tube transmission, constant voltage
is maintained on the filaments of the
tubes rather than constant current.
An A.C. voltmeter is commected to the
terminals of the tube and the voltage
kept constant at the proper rating for
the tubes employed by means of a
regulating rheostat in the primary of
the filament line transformer.

The value of the grid leak resist-
ance used in shunt to the grid con-
denser is approximately 2,500 ohms.
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The grid condenser is a small mica-
condenser of .0005 mfd. Mica-dielec-
tric condensers of .002 mfd. capacity
were used for the self-rectifying fea-
ture of the plate circuit. Condensers
of higher or lower capacity can be
used in this part of the circuit, pro-

viding the dielectric is of sufficient

strength to withstand the potential em-
ployed in the plate circuit. The tun-
ing inductance used was one of 20
turns approximately 5 inches in diam-
eter. In connection with the system at
2ZL this arrangement gave the set a
transmitting wavelength of 350 me-
ters. A short wave condenser of the
same capacitv as the antenna system

was used for reducing the wave to ap-
proximately 200 meters.

Some experiments were made to de-
termine the practicability of employ-
ing wavelengths below 200 meters in
connection with tube work. A sepa-
rate antenna, considerably smaller than
the main antenna regularly used, was
used for this short wave work. This
smaller antenna was about 60 feet
long overall and consisted of 4 wires.
It was found entirely possible to work
on this antenna using wavelengths be-
tween 140 and 200 meters. ‘Comsider-
able work was done on 175 meters, the
antenna current on this wavelength
being 2 amperes. 100 miles in day-
light was worked on this wavelength
without trouble with this amount of
current in the antenna. The antenna
current on 150 meters was in the
neighborhood of 114 amperes, but as
practically no amateur stations were
equipped with receiving apparatus
which would accommodate a wave-
length of 150 meters, it was found im-
possible to make any experiments on
this wavelength to determine the day-
light range of the set under these con-
ditions. When the transmitter was ad-
justed to a wavelength of 175 meters
it was found, in at least three in-
stances, that the receiving operators
had to edjust their secondary circuit

L L . L e o e e ca e A
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variometers at zero in order to hear
the signals. When the wave was fur-
ther reduced it was found impossible
to “raise” any of the listening sta-
tions. After communication had been
carried on for some time on 175 me-
ters, considerable comment was made
by other amateur stations om the de-
sirability of working on that wave-
length in that there was no interfer-
ence and very little trouble from at-
mospheric disturbances on nights when
static was giving considerable trouble
on wavelengths above 200 meters. A
great deal has been heard from vari-
ous points to the effect that it was dif-
ficult or impossible to secure any an-
tenna current on a wavelength of 200
meters to enable the transmitting sta-

tion to work any respectable distance.
It would seem that this condition is
due entirely to the fact that many
amateurs attempt to adjust C.W., out-
fits to a 200-meter wave OR an antenna
with a fundamental wavelength of 200
meters. This arrangement, of course,
prevents sufficient coupling in the
tuning arrangement to allow free os-
cillation of the set.

It is now possible to work on 175
meters with tube transmitters, with-
out trouble, providing the antenna sys-
tem is of the proper size for that

wavelength. In addition to the advan-

tages of having practically no inter-
ference on this wavelength and the
absence of static, there is a very sat-
isfactory feeling when working on this
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low wavelength of being entirely with-
in the law in the matter of wave-
length, leaving the operator of such a
transmitter entirely free to make a se-
lection of any wavelength he desires.
The idea that tubes will not operate
and generate power on 200 meters has
evidently arisen through lack of ex-
perience. Tubes will oscillate on short
wavelengths just as well as on long
wavelengths. At 2ZL station. a 50-
watt pliotron, type UV-203, was made
to oscillate and gemerate power in a
small dummy antenna circuit with a
period of only five meters.

‘A’ complete diagram of the set used
at 2ZL which generated 2 amperes of
current in a 175-meter wavelength an-
tenna system, is shown in figure 1.

Eight-Hour Radiophone Transmission

HAT is believed to be a record
for continuous transmitting by
an amateur radio station
equipped with vacuum tubes, was the
recent feat performed by the Union

Union College radio sta:lllox:h (2XQ) uses six U.V. 203 Radiotrons

e transmitter

College Radio Club, of Schenectady,
N. Y. For eight hours, from 10
o’clock at night until 6 o’clock the
following morning, the Union station
was in steady use. Dance music sup-
plied by Dabney’s syncopated orches-
tra from Ziegfeld’s Follies was sent
from the Junior Prom held in the col-
lege gymnasium. From a large re-
ceiving ‘horn placed over the orches-
tra, a wire carried the music to the
radio plant, where it was sent out to
the 2,000 or more amateurs within a
radius of 1,200 miles. There was not
a hitch and several cards have already
been received from distant cities, con-
gratulating the club on its remarkable
accomplishment,

The Union station is equipped with
the most modern of apparatus, includ-

by Union College

ing six of the new type 50-watt UV-
203 Radiotrons. For several months
tthe college has been giving weekly
concerts on Thursday nights, sending
on a 35o0-meter wavelength.

For the last few weeks, sermons,
prepared by Dr. C. ‘A. Richmond,
president of Union College, have been
sent out at eight o’clock Sunday nights.
These are preceded by a hymn played
on the phonograph and followed by
another, and at the end the doxology
is sung—a real church service (with-
out the collection) heard at home by
radio operators in no less than 24
states of the Union, in four provinces
of Canada and by ships 700 miles
from New York at sea. This is at-
tested by the hundreds of letters and
cards received by the radio club from
amateurs telling of having listened in
and complimenting the club on the
clear tone in which the music and ser-
mons are received.

Some of the letters received in ref-
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erence to these concerts are interest-
ing. One from Beloit, Wis.,, from
Glen Franz, said:

“Heard you fine, tonight. Using only
one tube. Keep up the good work.”

The free code class at Union College has an average weekly
attendance of 50 students

Another from a little town in North
Carolina, signed by Taylor M. Simp-
son, reported that the concert was very
loud in that place. C. W. Carter of
Schwinigan Falls, Quebec, said:

“I’ve just been listening to your
radio concert, and it was very good,
indeed. Wish you could give one every
night.”

A little rivalry is evident from an-
other communication sent by R. J. Mc-
Knight, of Springfield, Ohio. He said
he heard the concert and that it came
in a good deal louder than either
“NSF” or “KDKA.” The former is
a government station at Washington
and the other is a station in Pitts-
burg.

A correspondent from Fort Wayne,

(Continued on page 33)
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Frieda Hempel’s Radio Concert

IEDA HEMPEL, the world-
famous soprano, while in
Denver, Colorado, recently, sang
several arias from well-known operas
and several popular songs into the
transmitter of a radiophone installa-

Mr. and Mrs. H. H. Buckwater listening in at the concert

tion at the home of Mr. H. H. Buck-
walter, 713 Lincoln street, that city
(experimental station 9XAG).

The radio song recital was very suc-
cessful and the golden notes of this
noted songbird of the land of opera

were heard by hundreds of listeners
in radio stations throughout the Rocky
Mountain and Plains states. It is
estimated that at least 1,000 radio sta-
tions were in the range of the trans-
mitter and that approximately 5,000

persons listened to the voice of the
famous soprano.

Mr. Buckwalter is the dean of the
radio amateurs of the Denver section
and is a sort of a godfather to the
young Marconis of the section. His

A Constant Resistance Unit

N the accompanying illustration is

shown a new type of resistance unit
in which the resistance value is abso-
lutely constant, a characteristic which
has been lacking in most other units
designed for this purpose.

The new resistance unit which can be
between 1 and

The construction of the unit is
rather unique, it is composed of a strip
of clear mica, on which there has
been deposited, by chemical action, a
film of pure platinum, or alloy of
platinum and gold. This film of metal
is the resistor metal. By varying the
length of the deposit the resistance is
varied, assuming that the width and
depth of the strip remain constant,
or, conversely, the length may remain
constant and the width and depth be
varied.

A variation of all three factors sim-
ultaneously results in the production
of units of practically any resistance
and a combination of the units in par-
allel permits the use of any desired
current carrying capacity.

As normally supplied the sheet of
mica on which the deposit is made is
protected by means of a second sheet.
This protection is ample when the unit
is mounted in back of a panel or in a
position where it is free from normal

nii,%eo'{)%la w:::ca]ly any desired rating

injury. When the unit is exposed a
brass protecting case is supplied. The
use of this unit is also possible for
high frequency resistance measure-
ments. The construction is such that
the unit is non-inductive and the thin
layer of metal being exposed edge to
edge the capacity effect is negligible.

Considerable success has been ob-
tained in the use of this resistance as
a voltmeter multiplier. The unit may
safely be operated to temperature as
high as 300 degrees Fahrenheit. Sim-
ilar units, with a slightly heavier coat
of metal, have been used for years as
heating units in electric flat irons, curl-
ing irons, etc. These resistance units
are made for practically any desired
rating between 1 and 1,000,000 ohms.
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station is well known for its regular
concerts, which are always of excel-
lent quality. It will be seen by the il-
lustration that the voice or music is
first picked up by a large horn. It is
then carried through a local transmit-

Frieda Hempel singing into the transmitter at 9XAG

ting circuit, containing several ampli-
fiers, before going into the radio set
for transmission. This arrangement
makes it possible to handle very ex-
tensive programmes, including singers
and instrumental music.

Distance Records

WHEN signals from a radio station

are heard at unusual distances it
is proof that the station is an efh-
cient radiator of energy. The loca-
tion, apparatus, construction and op-
eration of an efficient station is
therefore, of great interest to all
amateurs and THE WIRELESS AGE
wants this information.

You are therefore requested to
send us a monthly fist of distant
amateur stations heard, which will
be published regularly. Report only
stations located 200 miles or more
distant from your station. Arrange
the calls by dstricts (each district a
paragraph), and the calls in alpha-
betical order.

In a second group arrange the sta-
tions you hear regularly by district,
including only two or three stations,
to determine consistency of perform-
ance.

State whether 'the stations heard
use a spark or C.W. transmitter.
THE WIRELESS AGE will follow the
records closely and whenever possi-
ble will secure and print for your
benefit and the benefit of amateurs
in general detailed descriptions in il-
lustrated articles on the stations con-
sistently heard over long distances.

If a station is an efficient radiator
of energy, it should be given proper
credit in the history of amateur prog-
ress, and at the same time you will
be given credit for efficiency in re-
ceiving in having heard it, as your
name, address and call letters will be
published with all lists submitted by
you—THE EbITor.
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A Wireless Baby Carriage-

IT is becoming a truly wireless age

when radiophone music shares the
interest and favor of baby with the
milk bottle. There is, as yet, no spe-
cific record that baby has cried for
the music from the air, but the fact
that it has proved to be a great paci-
fier of the younger generation will un-
doubtedly be of interest to numerous
mothers and nursemaids.

The wireless baby carriage has just
recently arrived and was exhibited at
Schenectady, N. Y. It was wheeled
through the principal street of the city
and through the parks, with lullabys
pealing forth from the radio receiving
horn attached to the carriage just as
plainly as though coming from a
phonograph a few feet away.

The music is sent from the Union

College radio station at Schenectady,

and can be picked up in Chicago, in
fact, in any city within a radious of
1,200 miles, just as easily as by the
baby carriage in that city.

The wireless baby carriage, devised
by the college boys, has an antenna of
three wires, stretched across the top
two pieces of a bamboo fishing pole.
Underneath the carriage body is the
storage battery and hidden under the
canopy in such a way that it in no
way interferes with the baby, is the
amplifier, which multiplies or adds to

the volume of the music as it is sent
to the horn—an ordinary megaphone
secured by wires to the front antenna

pole. The tunihg box is attached to
the rods leading to the carriage
handle,

After thoroughly testing the car-
riage in the electrical laboratory at
the college, the tour of the city was
started early one evening. The music

was turned on as the boys with the
carriage left the college grounds, and
it is doubtful if a circus parade ever
created more attention and curiosity

than this musical baby carriage as it
pushed through the city’s streets. It
was afterward stopped and demon-
strated in the city’s principal park, to
the great interest of a large number
of papas, mammas and nursemaids.

Eight-Hour Radiophone
- Transmission
(Continued from page 31)
Ind., reported hearing the radio phone
concert very distinctly and a similar
report was received frmo Keyser,
West Va. ‘Another report received
from Francis Duffey, of Cabery, Ill,,
said

“Very loud here; heard your con-
cert last night. I could heard you all
the time about ten feet from ’phones
and at times thirty feet from ’phones.”

Another message from Ontario con-
gratulated the club, saying:

“Your concert was heard here
frightfully loud. This ’phone is the
finest I have heard to date. It beats
‘2QR’ and ‘NSF."”

An interesting message came from
the steamship Peeksville, 700 miles out
of Ambrose Channel. It follows:

“Thanks for your concerts. I never
knew that ‘Annie Laurie’ could sound
so well.”

From the S. S. Ann Arbor, on Lake
Michigan:

“When these old salts start shak-
ing their shoulders and doing the
shimmy, I'll say they enjov your
music.”

THE Department of Commerce an-
nounces that beginning June 1,
1921, Arlington (N'A'A) will transmit

the usual weather forecasts, warnings
and general information on 2,650
meters, instead of on the wave length
of 2,500 meters heretofore used.

The Bite of The Bug

T[-IE wireless bug of which you've
read has bitten me, that’s clear.
No serum treatment yet devised can
help me now, I fear. At first I had
a simple set, loose coupler and receiv-
ers, detector of galena stone, take note
you unbelievers. It worked and each
and every night, (the effect of the bug
increasing), I'd try to understand the
code. My efforts were unceasing.

Now and then I'd catch an “o,” and
“is” I got with ease. The signals
weren’t so very good, just loud
enough to tease. In order to increase
them, I got a two-stage set. The code
and music now are great, it beats a
“Vic” you bet.

Oh! when I think of all the time
T’ve spent in crystal gazing, in search
of useful spots thereon, in truth it is
amazing; and some day in the years
to come, when I have learned the code
and when I get my license, I'll write
another ode, and tell you all about the
joys, as would old Epictitus, of how
it feels to have a case of genuine
“wireless-itis.”

—By PEeTER DEETS.
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A-N amateur operator in Chicago

reported the following: “Mike
Costello did not get his booze on time
last Thursday night. If this happens
again payment will be stopped.” The
prohibition enforcement officers are
trying to locate the origin of the mes-
sage.

PLANS for the free training of amateur

radio operators throughout the United
States, whose services would be called
upon should the nation need them in an
emergency, are being completed by the
War Department.

The proposed plans provide for the rec-
ognition of amateur organizations within
each army corps area. The headquarters
of the various army ocorps area have al-
ready been fixed upon.

The District of Columbia will come un-
der the jurisdiction of the Third Corps
area, which is at Fort Howard, near Bal-
timore. Other headquarters of the vari-
ous corps will be at Boston, New York
city, Fort McPherson, Georgia; Fort Ben-
jamin Harrison, Indiana; Fort Sheridan,
Illinois; Fort Crook, Nebraska; Fort Sam
Houston, Texas, and San Francisco, Cal.

At each of these headquarters there is
to be established a transmitting radio sta-
tion with a range sufficiently great to cover
the entire corps area, and also a receiving
set. Courses of instruction will be pre-
pared and sent out by radio and by mail,
and questions will be received and an-
swered. .

The amateur personnel will be formally
inducted into the signal reserve corps and
called to active service where practicable
for approximately two weeks' camp dur-
ing the summer.
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THE first five months of 1921 have been
rather unusual for radio amateur work.
During the first two months of the year,
usually the best for radio work, there were
many nights of “dead air” and bad static.
This followed in a general way the
weather conditions, which, as is well known,
were unusual, in that the past winter was
one of the mildest experienced in this part
of the country for a long time. Now, at
the beginning of summer, the weather has
been cool, the temperature having been
below normal for several weeks, especially
at night. As a result, amateur radio op-
erators are enjoying some good radio con-
ditions. On Junme 1, 2 and 3, for instance,
amateur work between the First, Second,
Third and Eighth districts was in full
swing, and after one of these nights of
good air and good work it was very easy
to imagine that it was January instead of
June. The prophecy of a cool summer
may not be of great interest to seashore
resort proprietors, but it certainly interests
the radio amateurs.

THE unusual activity of the aurora
borealis on the nights of May 13, 14, 15
and 16, which caused a general paralysis
of wire and cable communication through-
out the United States, caused very little
disturbance to amateur radio communica-
tion. It was noticeable, however, that when
the display was most prominent, the air
was “dead,” insofar as long-distance work
was concerned. At the same time there
was comparatively little or no static, and
local, or daylight range work was not af-
fected. To the experienced operator, how-
ever, there was the “feel” of an intangible
“something” in the air, a sort of “dome
of silence,” which while not exactly defin-
able, made itself felt by its effects.
During the week preceding the display
of the aurora, the atmospheric disturbances
had been quite strong, but gradually sub-
sided toward the end of the week, when the
first manifestations of activity by the
“northern lights” occurred. On Friday, the
13th, the first display occurred, which was
noted by many amateurs who took a look
around outdoors after shutting up shop for
the night. On Saturday night, the 14th, the
display was quite brilliant, and conditions
were about the same as on the preceding
night. Wire communication between New
York and many other cities was paralyzed,
and as a result of this condition consider-
able press matter for the Sunday editions
of papers in other cities was handled by
amateurs for the Associated Press and re-
layed to various points. The request for
this unusual voluntary service on the part
of the amateur operators originated in the
offices of several newspapers in cities out-
side of New York when their editors
found that wire communication could not
be relied upon and that the papers would
be short of their regular amount of news
matter the following morning under the ex-
isting conditions. Unfortunately these re-
quests for assistance were not made until

after midnight, which allowed very little
time for ing connections and handling
this unusual volume of traffic before the
time of going to press arrived. Even un-
der this handicap the amateurs responded
in fine shape and successfully handled a
large amount of news matter for the Sun-
day editions of the papers whose editors
were alive to the possibilities of this second
line of communication.’

On the night of the 16th, Sunday, the
aurora borealis was still very much in evi-
dence, although not nearly so brilliant as
on the previous night. There was some in-
dication of activity on the night of the
17th, but only occasionally, and as the
night progressed conditions slowly returned
to normal and a large number of amateur
radio operators, who had been up all night
for the two preceding nights, just to see
what would happen, finally went to bed.

[‘HE City Council, of Salem, Massachu-
setts, recently passed an ordinance at
the request of City Electrician Ashby, gov-
erning installation of wireless apparatus
“connected with or intended to be con-
nected with a current of electricity.” The
ordinance provides that a residence permit
must be secured from the City Electrician,
who will, before such permit is granted,
sea that the equipment is installed in con-
formity with the National Electrical Code.
It is claimed by the Essex County Radio
Association of ‘which F. Clifford Estey is
president, that the enforcement of the or-
dinance will make it almost impossible for
amateurs to operate transmitting apparatus
in the City of Salem. It is further con-
tended that the ordinance was adopted
without a hearing having been granted the
amateurs on the subject and a protest has
been made to F. W. Broadhead, President
of the City Council, but the latter has
backed up the action of the Council to the
extent that there are forty amateur wire-
less installations in the City of Salem
which do not conform to the rules and
regulations of the National Code.

The Boston Executive Radio Council, at
a recent meeting, went on record to the
effect that the new Salem ordinance is un-
necessary, in view of the fact that ex-
isting federal laws and the insurance regu-
lations are sufficiently specific to handle
any such situation if properly enforced. It
is stated that further action is to be taken
in an endeavor to have the present ordi-
nance annulled.

It is understood that the action of the
Salem City Council was based upon com-
plaints of disturbances on the regular house
lighting lines of the city, due to lack of
protective devices and other precautions. It
is, in fact, another instance of the trouble
which has been frequently reported from
various parts of the country. The same
trouble was experienced in Omaha, Ne-
braska, and Denver, Colorado, recently, but
in both these cities engineers of the power
and lighting companies met representatives
of amateur organizations and after con-
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siderable discussion means were success-
fully adopted for obviating the disturb-
ances on the lighting circuits.

It is claimed by the Essex County Radio
Association that the City Electrician has
in the past, frequently been invited to at-
tend the meetings of the Association with
the idea of formulating a plan for obviat-
ing the trouble which has resulted in the
adoption of the new ordinance by the
City Council, but the Association claims
that no effort was made by the local au-
thorities in the way of co-operation.

A NEW system of radio licenses for com-

mercial operators becomes effective on
July 1st of this year. The new regulations
were adopted after several conferences be-
tween various radio companies, steamship
owners and Commissioner Chamberlain of
the Navigation Department of Commerce.
Under the new regulations licenses issued
by the Deoartment of Commerce after July
1st will be graded more to the length of
service of the applicant. They will start
with third grade, second class licenses, pro-
gressing through the various grades up to
a commercial first grade license. It will
be possible to obtain a first grade license
only after extensive experience. The speed
for code transmission and reception has
been increased to 25 words per minute, Con-
tinental Morse, instead of 20.

THE Kitsap County Radio Association

has been formed at Bremerton, Wash.
with an initial membership of 24 boys and
men, all of whom were enthusiastic over
the proposed activity.

George Dewey, of Bremerton, was elected
president and Travers Campbell, secretary-
treasurer.

Meetings are held at 8 P. M. Thursday
evenings, and the monthly dues are fifty
cents. No entrance fee is charged.

Two licensed commercial operators of
long experience, H. S. Pyle, and H. R. An-
drews, serve as an advisory board, and
present papers dealing with the practical
operation and construction of various pieces
of apparatus from time to time. They are
also at the service of the club in the capac-
ity of consulting engineers.

All correspondence should be addressed
to the Secretary, Travers Campbell, 1534
Elizabeth Avenue, Bremerton, Wash.

D B. McGOWN, Assistant Radio In-

° spector at San Francisco, in a recent
letter to the “Pacific Radio News,” brings
up several points of information and in-
terest in connection with amateur opera-
;.ion of CW. transmitting stations, as fol-
ows :

No authority for wavelengths in excess
of 200 meters may be granted for radio
telephone sets, and these sets require li-
censes just the same as radio telegraph sta-
tions. It has been observed that, in a
number of cases, amateurs who are as-
signed regular official call letters, do not
use them. Instead, they use the last two
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how to
find out-

A-P Tubes have been imitated but never
equalled. Those who use them KNOW.
Read this letter. Scarcely a day passes
but what we receive, unsolicited, enthusi-
astic testimonials similar to the following:

GENTLEMEN: “We have recently received a ship-
ment of E. R’s and Amplifier oscillator tubes.
It is our policy to test out all tubes received,
under actual operating conditions. They were
absolutely the finest bunch of tubes we ever re-
ceived. It is indeed a pleasure to be able to sit

THE A-P

down and with a clear conscience write a letter

THE A-P VT THB A-P MITTER .
AMPLIFIER- BLECTRON RELAY '.l‘mr;s[mm stating that we are at last receiving really good
OSCILLATOR —the most sensitive an efficient un- tubes for the amateur.”—THE PRECISION
—the amplifier used detector of spark sig- damped wave trans- EQUIPMENT CO., 2437 Gilbert Ave., Cincinnati
lae%he " tube the  Dals known to the  rasis teleohony Pris Ohio, by H. F. Brickel, Vice-Pres., M :
TA iephony. » . . » . ’
Novy oo o4 . P oy e phony 192: y ricke ce-Pres., March 21
DaForest Audion ang Freming. patonss Jor wborne™sh WA"""" ot wae in And for the best book on Radio our dealer

o em: aton or ama!
Kadio communioation. Order from your dealer or write tto— for IM,“? ofo%a:::)teleyr&pa)::, g 4 by Liewt
The Atlsatic Radio Supplies Co., 8 Kirk Place, Newark, Now Jersoy Ellery W. Btone, U. 8. N.

The Pacific Radie Supplies Co., 638 Mission Street, San Franeisco, Cal.
Distributors for Moorhead Laboratories, Inc.

Are You Obtaining Reliable Results from Your Wavemeter?

You can and will if it is equipped with the

Model 425

Thermo-Galvanometer

or

Current Squared Meter

This is a miniature size instrument
especially designed to render the
most accurate wavemeter service.

Its current consumption is very small—only 115 milliamperes being required for full scale deflection.

Its resistance is exceptionally low—4 ohms.

The scale is uniformly divided so that the indication is proportional to the square of the current flowing.
Its high sensitivity makes it ideal for wavemeter application.

It costs little more than inferior substitutes. May we send you further information?

It is the instrument you need.

WESTON ELECTRICAL INSTRUMENT COMPANY
27 Weston Avenue, Waverly Park, Newark, N. J.
Branches in all Principal Cities

When writing to advertisers please mention THE WIRELESS AGH
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Superlatives

No wonder you, Mr. Radio Man, are confused by the extraordinary descriptives such as best, most
efficient and all the others you know so well. Do you ever stop to think that any one who can pay for an
advertisement can make these claims? Fraternize with the old-time radio men and find out their opinion
of Clapp-Eastham apparatus, of Clapp-Eastham service which goes with every sale and their reputation for

fair dealing.

No one need experiment with unknown products unless he wants to. Your dealer will sell you our
products if you insist but he is only human and is often tempted by a greater profit on an inferior product.
Remember you pay this greater profit. Our apparatus will give you the greatest possible bargain, YOUR

oldest manufacturer of Radio Apparatus in the United States.

Amplifying coll, semi-mounted, Type Q. O.
Unmounted Filament Rheostat, Type Z. R R Cereeareens .. Ceeeaaiaes
Knob and dial, 3 inch, heavy brass, black finish, composition knob ......... .
Grephite Potentiometer, 5000 ohms ............ feeesacetseectanan Ceetecsasans

The Hytone Panel Transmitter

All the adventages of 600 cycle transmitters are combined in this eet without the use
of cumbersome and expensive motor generator sets as it operates directly on 60 cycle
current. It produces a clear high pitched note which is variable at will. This set is
dighly efficient, with low decrement and gives eharp tuning and minimum of interference
with maximum radius of communicationx The sat includes the following instruments all
mounted on a formica panel 1 inch thick : Transformer, special low voltage type, Hytone
rotary epark gap entirely enclosed in aluminum housing, Variable speed motor direct con-
nected through flexible coupling, Mica condenser, Oscillation traneformer, Thermo couple
ammeter, main line switch and key.

Complete 14 K W Trmmittlng set a8 8bove ...........cc0i0000nn ceseenn ceeeen $250.00
Similar Transmitter 1 K W capacity ..... Ceereseneanas

These sets are also supplied in ratings of 235 and 10 K W Prices on application.

talWe also supply the following tranemitting apparatus as shown in our complete
catalogue :

Transformers, Type Z. R. L. 400 watts, especially for rotary spark gaps .......... $15.00
Transformers, Type L 500 watts, mounted $28.00, unmounted .................. 22.00
Traneformers, Type L 1000 watts, mounted $40.00, unmounted ................. 34.00
Cambridge Rotary Spark Gap for use up to 1 K W including variable speed motor .. 50.00
Improved antenna switch ...................00..0, N 12.50
Boston Key on engraved Formica base, 10 amperes $7.50, 20 ampere. [P 8.00
Oscillation Transformers, Type Z651 .........c.c0iivnnnnnran et teae e, 16.00

- MONEY’S WORTH—you cannot hope for more. And with every purchase goes the guarantee of the

Type Z. R. F. D. A. Regenerative receiving
set is designed exclusively for those who re-
quire the very utmost in long distance short
wave reception. It comprises two of our
Z. R. V. Variometers, one Z. R. C. Vario-
coupler with switch, one of eur famous bal-
anced condenesers and a detector and two
stage amplifier.

All are mounted on a highly finished
formica panel in heavy oak case with hinged
cover.

Price complete except bul

ac:d tgllpeph e.cepba . bat:tu‘leouwoo
Same set without amplifiers, Type

Z F 85.00

o . e sececceteciccscsesens

Same eset without detector, amplifier,
variable condenser or cabinet, Type

o © ®sceecccssscscs

38.00
12.00
18.00

6.50
7.50

sseccecs

Detector panel only, Type Z. R. D. .

One stage amplifier panel, Z. R. A.

Vnri%mkelt‘er, Type Z. R. V. With dhl
ob ... ittt e

Variocoupler T Z. R. C with dhl
and knob pe

D A R LTI IR AP

Variocoupler, Type Z. R. C with dhl
and knob switch and points

Balanced Variable Condenaer,
F800 with dial and knob Type

Two stage amplifier, Type O. Z 1n
cabinet

7.00
40.00

D R R ) ..

COMPLETE CATALOGUES SENT FOR 6c STAMPS. Patronize your local dealer.
If he won’t supply our material your order will receive immediate factory attention.

CLAPP- EASTHAM COMPANY

161 MAIN STREET
CAMBRIDGE, MASS.

HEADQUARTERS FOR RADIOTRON TUBES — All Types in Stock

9.00

When writing to advertisers please mention THE WIRELESS AGE
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letters of the call (or three letters, as the
case may be), and omit entirely to use the
numeral part of the call. This constitutes,
in effect, the signing of false call letters,
as no call letters, or signals, can be used
by any station except the calls assigned by
the Department of Commerce which is
given on the station license. This does not,
of course, mean that “personal” signs may
not be used, when there are several opera-
tors in a station, but if these latter are
used, the full and complete official call
must also be used at the same time, so
that no doubt as to the identity of the sta-
tion may exist to anyone who may happen
to hear it working.

A number of experimenters and ama-
teurs seem to be of the erroneous opinion
that the use of a tube telephone, or con-
tinuous wave transmitter, permits them to
use a longer wavelength than 200 meters.
This is absolutely and entirely contrary to
law, and anyone who so operates is liable

EXPERIMENTERS’ WORLD

used two S-watt tubes on various wave-
lengths. On 375 meters he obtained about
1.2 amperes and with the same apparatus
returned to 200 meters the radiation
dropped to about k1 amperes. At 180
meters, which was the lowest wavelength
he attempted, the antenna current was just
a little over 1 ampere. The natural period
of the antenna used was 140 meters, and
on the lower wavelength only an extremely
small inductance in the antenna circuit was
used, which was not sufficient for maxi-
mum coupling. If the antenna had been a
little sinaller, the radiation would not have
decreased noticeably on the lower wave-
length. Other experiments have indicated
the same results.” He has found that a
vacuum tube will oscillate and generate cur-
rent efficiently on 90 meters, the antenna
current being about .6 of an ampere in the
case of a single 5-watt tube. In this case
the antenna had a natural period of but 40
meters, which indicates that the great
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Prize Contest Announcement

The subject for the new prize contest of our year-round series is:

The Construction of a Chopper for Interrupted
C. W. Transmission

Closing date, August 1, 1921

Contestants are requested to submit articles at the earliest practical
date.
Prize Winning Articles Will Appear in the October Issue.

Here's one for the C. W. enthusiast. Many amateurs already using
vacuum tube transmitters feel -that there is a big need for an efficient
interrupter so that local amateur stations not equipped for C. W. reception
may be worked. Prize article should include clear photograph or sketches

C. W. for Citizen Radio

Tnn BxXPERIMENTER of today
realzes that the omly succese-
ful way to combat static is
5 T e "o C W'ymw"
carry a e of ever, ng
needed and solicit your business
on a basis of eervice and eaving.
Members of thie association par-
ticipate in our oprofits. Order
efther direct from this ad or send
stamps -for particulars.
Power Tubes

Radlotron UV-202................$8.00
Moorhead Transmitter .......... 7.50

Acme C.W. Power Transformers

200 Watt Mounted ......... ....$20.00
200 Watt Unmounted ............ 16.00

50 WattMounted .............. 15.00

350 Watt Unmounted ....... eee. 12,00
Aome O.W. Plate Power Transformers
500 Watt Mounted ............. $25.00
500 Watt Unmounted ......... .. 20.00

Acme Filament Heat'mg Transformers

8 & 10 Voit 75 Watt Mounted .....$12.00
8 & 10 VoIt 76 Watt Unmounted .. 9.00
10 & 12 Volt 150 Watt Mounted .. 00

. 186.
10 & 12 Volt 150 Watt Unmounted.. 13.00

Acme Choke Coils
1% Henry 500 M.A. Single Coil ....$6.00
114 gmry ::lsgg %ﬁ Dout;lecfitl)lll .. ‘288
enTy A, Single ceee 4
B Hor 180 3A; Dogieon, s 499
Aome Modulation Transformers
Type A. 3 Mounted.....

...$7.00
A. 3 Assemb
Type A, § Core &l?,%uw A'“’e.f::&’ Pt 280
MUTUAL PURCHASERS ASS'N
2-4 Stone Street, New York City

b b

3

as well as constructional details.

e idea presented,
cription. Literary ability is not need
into account, nished

AGR will award the following prizes:

PRIZE CONTEST CONDITIONS—\Manuscripts on the aubject annmounced above are
gdged by the Rditors of THE \WIRELESS AGE from the viewpolnt of the ingeniousmess of
jt’s practicability and general utility, originalityr and clearness in des-

ed, but neatness in manuscript and draw.

Bt cvumybocy. s closin Hite (b Elyeh in THE ibore AEioUStenicn
0] 0 everybody. e closing date is given in the a .
Firet Prize, $10.00; Second Prize, $5.00;

Prize, $3.00, én addition to the regular space rates paid for technical artioles
All manuscripts should be addressed to the Contest Editor of THE WIRELESS AGE

is taken

sketches will do. ntest is
THE szui:(sl

IX Stages of audio fre-
quency amplification!

See Jobn Firth & Co.'s August advertisemant.

to prosecution under the Radio Laws, un-
less specific authority to use a longer wave
length has been granted under a special or
experimental station license, in the usual
manner. It might be added that the de-
sire to operate a telephone on these longer
waves does not constitute any reason for
the issuance of a special or experimental
license.

In all cases licenses for both station and
operator are required where the operation
of a radio telephone transmitter is desired.
These licenses and the examination for
them are all exactly the same as for a
telegraph equipment. This requires that
the operator be able to copy at least ten
words per minute in the Continental Morse
Code and to answer a number of reason-
able questions concerning the operation and
adjustment of his apparatus and the Laws
and Regulations governing radio communi-
cation.

Contrary to popular impression, a tele-
phone or vacuum tube transmitter will op-
erate on 200 meters as well as on any
longer wavelengths. Mr. McGown states
that he has experimented with vacuum
tubes and has found no trouble in getting
down to 200 meters and even lower.

trouble with most amateur radio telephone
installations is that they are unable to get
reasonable coupling on 200 meters. It is
believed that if the amateurs who claim
that they are unable to get proper antenna
current on 200 meters will cut the antennae
in half that they will have no trouble in
working satisfactorily on 200 meters.

RADIO Station 2QR, owned and operated

by Hugh and Harold Robinson, at 13
Walnut Street, Keyport, N. J., has again
been heard in Aberdeen, Scotland, and also
by a Ship’s Operator in port at Tela, Hon-
duras. The following letter from James
Miller of Aberdeen, Scotland, tells of again
hearing 2QR, the fourth time that this sta-
tion has been reported from Scotland:

April 5, 1921.

Dear Mr. Robinson:

I have just received your letter and ow-
ing to my removing from Mile-End Ave-
nue, it was delayed. The othep letter you
sent in January came when I was ill. 1
sent a letter in reply to that one which you
don’t seem to have received. I got you
several times in January and at the begin-
ning of February, but I had to take my set

Hedown and I haven’t done anything more at

RETURN COUPON

American Radio Relay League,
Hartford, Conn.

Enclosed find $1; please enter my trial subecrip~

tion to QST for 7 months.

Nnma

Add

When writing to advertisers please mention THE WIRELESS AGE

www.americanradiohistorv.com


www.americanradiohistory.com

38

THE WIRELESS AGE Jury, 1921

WMREPr

Instruments In

ONE

$Type E Wavemeter

W avemeter
Interference Preventer
V ariometer

Send for Bulletin W-2
describing this remarkable
instrument in full.

Complete Catalogue 10c¢

AMERican Rabio anD RESEARCH (ORPORATION
201 College Av. Medford Hillside, Mass.

IX Stages of audio fre-
quency amplification !

Soe John Firth & Co.'s August advertisement.

CATALOG

stamps or
coin, brings new

loose-leaf wireless catalog;
places you on mailing list to recelve
regular bulletins, keeping you posted
on latest developments in wireless
telegraph and telephone, gives hook-
ups. Illustrations and prices on latest
MAGBECO apparatus. Write today.

The MARSHALL-GERKEN CO.

167 RADIO BUILDING

TOLEDO, OHIO U.S. A

RIALTO BUILDING SAN FRANCISCO

KERKEDY
EQ T
ANNOUNCING

THENEWKENNEDYUNIVERSALREGENERATIVERECEIVER
EFFECTIVE RANGE: 175 TO 25,000 METERS

" DETEOTS
REGENERATES
AND ' LICENSED
OSCILLATES UNDER
ON ALL ARMSTRONG
WAVE U. 8.
LENGTHS " PATENT
IN No. 1,113,149
COMMON
USE

Sllrp.assing even our own hopes when we undertook its develop-
ment, this latest addition to the Kennedy line is of interest to everyone
who uses a radio receiving set.

Our engineering staff spent many months in developing this unit
and released it for sale to the public only when its design and per-
formance surpassed every requirement we had set for it. By our
long specialization in receiving equipment we have built up a reputa-
tion which is so precious that we can afford to put the Kennedy trade-
mark on only the highest quality product.

We have spared no effort to make this the best receiver on the
market. We honestly believe that it is.

These are some of its features:

Variable inductive coupling between primary and secondary.

Extremely sharp tuning because of very efficient inductance units.

Special Kennedy bank-wound moisture-proof inductors.

Generous overlap between inductance steps.

Large balanced primary and secondary variable condensers.

Micrometer adjustment of secondary condenser.

Variable grid condenser with air dielectric, permitting most effective use of
all types of available receiving tubes.

Adjustable feed-back circuit.

Fine adjustment of plate voltage by means of potentiometer connected be-
tween terminals of filament battery.

Weston ammeter for measuring filament current.

Bus-bar type insulated wiring.

Further details are given in Bulletin 101
which will be mailed on request

Ask your dealer for a demonstration. Compare the performance of
this receiver with any other you have ever seen. The users of
Kennedy Equipment are our best advertisers.

THE COLIN B. KENNEDY COMPANY

INCORPORATED

When writing to advertisers please mention THE WIRELESS AGE
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Candidates for the Promlsed Land

“The Promised Land” is the name professional operators
have given to the New York Radio Central Station, on Long
Island. When completed, this station will be the largest and
most powerful radio station in the world.

It will be equipped to work simultaneously with five other
nations in widely separated and distant parts of the world,
and will be epoch-making in the fleld of international
communication.

Enrollments are coming in by every mail. Why aren’t you
one of the wideawake wireless men who have seen the new
and greater opportunity opened to them by the Home Study
Course, which is specially designed to land them one of the
enviable jobs at the world’s greatest radio station? NOW—
not some later day—is the time to act!

A position at this station is the height of every
operator’s ambition, for it means unlimited opportuni-
ty to succeed and progress to higher, more responsible
and better paying positions in the radio industry.
8o far as opportunity goes the successful future of
these men is assured.

How about you?

This new home course of radio training, which
has been developed for the benefit of those who
cannot attend the Institute personally, is the same
course used at the Institute. It includes every-
thing from basic principles of electricity and
magnetism, to actual operation of commereial
radio equipment. It also includes the same text-
books used in the Institute classes, as well as a
buszer set of greatly improved design, with a vari-
able automatic transmitter, for code practice.

The graduates of the Radio Institute of America
enjoy a great and exclusive advantage in the close
connection existing between the institute and the
Radio Corporation of America, world’s largest
radio manufacturing and commercial radio com-
pany.

Prominent executives in the radio fleld are former
students of the Institute. The Radio Corporation
employs thousands of men, in its executive
departments, on ships and at shore stations and
in factories and laboratories. A large percentage
of these men are graduates of the Institute,

The Radio Institute of America has been an established and successful institution for over fifteen years.
The year round average attendance in its classrooms is now 298 students per month. It has trained over 6, 000
men, 95% of whom have successfully engaged in this new branch of science and industry.

You, too, can be successful in this new field if
Study Course of the Institute.
vantage of it.

Write for our booklet and further details—Now.

you properly train yourself by means of the Home
Radio offers an unlimited opportunity for future advancement—why not take ad-

HOME STUDY DIVISION

Radio Institute of America

(formerly Marconi Institute)

326 Broadway, New York

L

2|

e PRI GBAR O 5
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NEW “CHI-RAD” APPARATUS

N\

UNIVERSAL ~ SPECIAL W
POINTER GRID . A

for Condenegers, condenser for Rad-

Couplers, Vario- {otron UV-200.

meters, etc. Price Made of Mica and

complete with bush- copper foil. Sgg %s(l). u

ing ........ $1.25 3 for......

Dealers—\Write for attractive discounts. Hard Rubber posts
12¢—$1.25 dozen

ic with a C. W. Transmitter, We supply all parts for build-
f;é’.' k stg-fguglgce wgfu:t%rmft of 4 C. W. circuits, Chicago Amateurs:—Come and see

onr dirplay of the latest apparatus.

CHICAGO RADIO APPARATUS CO., Inc.

508 So. Dearborn St. (Room 210) Phone Harrison 1716 Chicago, Il

LET OUR METERS SHOW THE WAY TO MAXIMUM EFFICIENCY AND LIFE

TYPE D.C. Milliammeters

* : POST

L 3%" Dla- $6‘00PAID
0-50, 0-100, 0-300, .n.:l 0-8500 milliamps fer plate and grid

1 er tubes.
f)‘-l;ry;nt.nn: l:;’_g an:lpere scale readings also in stock.
Type J Voltmeters, 0-500V. 810.00’. 0-1000V. $24.00.
Type JX A. C. Voltmeters $8.00 3% " Dia. Flush type,
for power tube fillaments.
Each Meter Guaranteed

General Radio Flush Type H. W. Ammeters $7.78
0-14, 0-14, 0-1, 0-215, 0-5, and 0-10 amp. ranges.

For all your VTs and correct accessories, send to

SOMERVILLE RADIO LABORATORY

102 HEATH S8TREET, Winter H{ll, 45, MASSACHUSETTS

WIRELESS TELEGRAPHY

CHAMBERS INSTITUTE. A h-grade School where Radiotelegraphy is taught in all
its branches, e g with ﬂi'ou C;flo. and going straight t.hrou{l;. Theory taught by
Lectures, blackboard, and practical demonstrations of A1:fantus, th during the course
of eon-trul:tlon and when completed. A large Wireless Station, (3XC) with Motor-generator
Set complete. ’

We re no 8 t0 make Our Students first: de Commercial Operators, and give special
attonﬂ.p%n to d students. Location ve;gt:entui. Convenient to both rallroads, and
all trolley lines.

We also carry a full line of all standard makes of Wireless Apparatus.

Cali, 'phone or write for particulars.
CHAMBERS INSTITUTE of WIRELESS TELEGRAPHY
- - Philadelphia, Pa.

2046 Arch Street -

Parts a specialty.

CUNNINGHAM AND RADIOTRON TUBES

DETECTORS - - - - - 8$5.00
AMPLIFIERS - - - - - $6.50
5 WATT POWER TUBES - - - $8.00

Complete Li f Acme, Clapp-Eastham,
ngocskt,ocll'f)e%oreot, §l:orh:aed.° Ren(i'lgr. G?epb‘:a, Amrad,
Baldwin, Burgess, and Apparatus of Many Other Makes

Send for Our Special Tube and Combination Ofers.

Whitall Electric Company
WESTERLY, R. I.
Call letters 1 IAP

Jury, 1921

it since, as I am taking the chance to im-
prove it. I'll be ready in about a month to
check you up again. I expect I'll hear you
much better now and I hope to check you
up without any mistakes, I heard you
every time I listened in for you before I
took down my set. The only thing was
that my tuning was not very selective and
other stations jammed me, however, I am
improving that and I hope to hear you
clearer. You are quite as good on the 275
meter wave as you were on the 600 wave.
I'll send the details of your transmissions
in a short time, as I haven't my notes
here just now; also details of my set and
photographs. I have only used three valves
during the whole time and my aerial is 80
feet long double, 40 feet high, but I'll send
you the whole details next mail, and also
when I'll be ready to start again. I hope -
to use a loud speaker and let a company
hear you. I don’t know if I'll manage
but I'll try and if I succeed then that will
knock the experts freak theory on the head.
I am using an entirely new type of valve,
an idea of my own, and I suppose that is
the reason for the remarkable results. I
would like to say that your transmissions
are really remarkably good. Your modula-
tions are extremely clear, the carrier wave
is really the weakest in comparison to the
speech that I have heard. You really get
remarkable results. I am writing this on
the train, so I hope you will be able to
make it out, but I want it to catch this mail
so_as to let you have it as soon as possible,

Hoping to hear from you soon, and also
hope to hear you speaking. I remain, Yours
sincerely, JaMEs MiLieR.

Please note change of address: Care of
Mrs. Barnett, 48 Albury Road, Aberdeen.
Scotland.

Further details from the ship’s operator,
who heard 2QR’s radiophone while in port
at Tela, Honduras, are now on the way,
and he has advised that both voice and
music were received very clearly.

According to Mr. Robinson, these dis-
tances are records which have never before
been equalled by any radiophone of the small
size and power used by 2QR, and many of
the distances exceed those made by even
the most powerful radiophone outfits in the
United States.

Mr. Robinson’s radiophone uses only four
S-watt transmitting tubes, which are the
smallest made. Power is taken from an
ordinary light socket and is using less cur-
rent than that required for an ordinary
clectric lamp. The whole outfit weighs
less than seventy-five pounds and takes up
a space approximately the size of that re-
quired for an ordinary typewriter.

Mr. Robinson further states that these
recent letters practically remove all doubt
as to the genuineness of 2QR being heard
in Scotland, and the letters from other
stations at various distances over 1,200 to
2,900 miles give further evidence to the
fact that Mr. Robinson’s radiophone is ac-
tually reaching remarkable and hitherto
considered impossible distances, consider-
ing the smallness of his outfit. Mr. Robin-
son is carrying on his experiments with the
expectation that 2QR will eventually be
heard in every state in the Union.

THE monthly meeting of the Radio So-

ciety of South Africa was held at the
University, Cape Town, on the evening of
March 24, there being a fair attendance.
After the usual business had been con-
cluded, L. Buckley Bridge read a very in-
teresting paper upon the construction of a
receiving set, having a range of 150-800
meters, and using crystal detection. The
speaker dealt completely with each com-
ponent, and furnished constructional de-
tails for the benefit of those interested.
Various diagrams were given.

When writing to advertisers please mention THE WIRELESS AGE
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No. 768 Eveready Wireless Station Battery No. 763 Eveready Ajrplane
Standardized for use in U. 8. Navy Wireless Battery: Stan-
dardized for use in U. 8.

Signal Corps Aviation Section

For your wireless receiving set

_these distinctive features of
the Eveready Wireless B Bat-

~ong it tery have established its super-
Perfect Insulation iority. You’ll find it the ideal

battery for your receiving set.

Noiseless Operation

Sold by radio équipment
dealers everywhere—name of
dealer 1n your locality fur-
nished on request.

High Voltage Maintenance

AMERICAN EVEREADY WORKS
of National Carbon Company, Inc.

227 Thompson Ave., Long Island City, New York
Chicago Atlanta San Francisco

VACUUM TUBE BATTERIES
RS Aot kLI - P FLASHLIGHTS AND BATTERIES

\l

A-22-TE
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: TEL.
" BATK BAY

TE S964

A

899 BOYLSTON ST. ST
BOSTON, MASS.

WIRELESS

Learn Wireless at the Oldest, Largest and Best

Equipped radio school in New England.

Successful graduates of the EASTERN RADIO

INSTITUTE are found in responsible radio po-

sitions all over the world! Why not be one?

Our illustrated prospectus is free. Send for one.
F. D. PITTS, Director.

ESCO

GENERATORS-MOTOR-GENERATORS-DYNAMOTORS

4 to 32 Volts for Filament
350 to 2000 Volts for Plate
Capacity
20 to 2000 Watts
Liberal Ratings
Write for Bulletin No. 231
which lists 200 combinations

Motors and Generators Developed and Built for
Special Purposes

PIONEERS IN THE MANUFAC
TURE OF HIGH VOLTAGE
DIRECT CURRENT RADIO GEN-
ERATORS.

ELECTRIC SPECIALTY (CO.

Stamford, Conn., U.S.A.

Cor. South Street and N. Y. N. H. and H.R. R
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Telephony is being seriously taken up
by the more advanced members, and the
results are good. Fifty-watt - transmitting
valves, with grid control, associated with
the auto-transformer type of transmitter,
seems to be the most favored scheme at
present, but choke control, with loose cou-
pling, is likely to prove a serious competitor
shortly.

Meetings of the Society are held on the
last Friday of each month. Persons desir-
ing information should communicate with
the Provincial Hon. Secretary, A. T.
Stacey, P. O. Box 2055, Cape Town, South
Africa. - .

HE Southern Ontario Radio Associa-

tion of Detroit, Michigan, has set a
good example for a great many other radio
clubs by purchasing a wavemeter and a
decremeter. There is a strong movement
under way in Detroit at the present time,
to check up the wavelength of all amateur
stations in order to bring about a more
general observance of the 200 meter fea-
ture of the law and the wavemeter and
decremeter recently purchased by this club,
is undoubtedly a good step in the right
dltﬁ'ection to accomplishing the desired re-
sult,

HE fourth of a series of direction find-

ing stations to be erected by the Naval
Service of Canada was officially opened re-
cently at St. John, New Brunswick. Three
other stations located at Chebucto Head,
Canso, and_Cape Race, are already in op-
eration. The new station is located at
4515.05 north and 66.0.50 west and will
give ‘a comtinuous service to the ships
coming into the Port of St. John. .

A system of directional findin stations,
similar to those on the Atlantic will
in all probability be established on the
British Columbia, Canada, Pacific Coast, in
the near future.

THE Vermilion County Radio Club holds
meetings regularly at the Y. M C
Danville, Ill. Joseph Fairhall, Jr., is presi-
dent of the club, whose membership num-
bers twenty. Professor Smith, of the Dan-
ville high school, is an enthusiastic member.
Mr. Anderson, of Westville, who was in
the navy during the world war, as a wire-
less operator, and who is vice-president and
traffic manager of the new organization,
will instruct the members in the receiving

and sending of code messages.

THE Department of Commerce announces

the repeal of Paragraph 86, Page 58 of
the current radio regulations, effective July 1.

Under this section of the radio regula-
tions the operation of a radio station has
been permitted prior to the actual issuance
of a license providing the proper application
had been filed with the Department of Com-
merce and call letters assigned. The repeal
of this section requires that a license must
be actually secured before any radio station,
commercial or amateur, can be legally
operated.

HE Fordham Radio Club was organized
recently for the purpose of establishing
the “CW” transmitter in every amateur’s

Bunnell Instruments Always Satisfy

Be
Sample mailed for $2.00

Our Jove Detectors Simplest and Best
: ware of Infringing Imitations
Tested‘ and Guaranteed Galena 25 cents
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive

Distributors ef Standard Electric Novelty Cempany B “COyclone” Audion
Batteries. Also DeForest, and all ether makes of High s W ss Apparatus,

Send stamp for our No. 43-W Catalog.

‘0. - - - - 32 Park Place, New York City, N. Y.
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All your friends want to hear that radiophone music—but so
many phones cannot be put in one circuit.

THE RADIO MAGNAVOX

will solve your problem and allow everybody to listen in. With suitable
amplifers the signals and music can be heard by all. Remember that full
field current need not be used except for the very weakest signals, or
when extreme volume is necessary.

Price $45.00
at your dealers’

If you are building a radiophone or have one it will pay you to investi-
gate Magnavox transmitter microphones.

THE MAGNAVOX COMPANY

Oakland, Cal.

At Home
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sending set. That the progress in this di-
rection has been great, is evidenced by the

HOT WIRE AMMETERS | Sissaiseie
are enrolled in the “CW” chapter, and the

. . point is being reached where a spark trans-
We have on hand a large stock of Roller-Smith Type TAW Hot Wire mitter in the vicinity is becoming a rarity,

Ammeters, with ranges of 0-1, 0-2.5, 0-5 amperes. partly because of its unpopularity, but chiefly

. . because the members recognize the extreme-

We are offering these at the remarkably low price of $6.50 each, ly high relative efficiency of the continu-
postpaid. ) _ . ou% hwave.trans(xinitter. 4 the Second D

- . 0s€ 1n an aroun (J econ 18-

Send 10c in stamps for our catalogue. trict, who are hearing 2XK, 2BNL, 2ACT,

2QK, and others, regularly, do not have to

The Radio Electric Company by ke of iy 554 work already done

3807 Fifth Ave., W. Pittsburgh, Penna. || ,, Meetings are tehporacily being beld 2%

gfaileg Avg.nl:xe, Brsonl);, I‘I,\Ilevv,"]_:hforkl, :m
R - onday night at . M. e club ex-
If you have anythmg to sell try the tends a cordial invitation to all interested

in radio, to attend the meetings at the

Classified Section of THE WIRELESS AGE above address. Communications are invited,
. and should be addressed to Richard Leit-
ner, 1113 Forest Avenue, or to the Secre-

WIRELESS OPERATORS, EXPERIMENTERS, | 27, William Weller, 2156 Webster Aveaue,
CAR OWNERS, STORAGE BATTERY USERS

THE Appleton, Wisc., Y. Radio Club has
TTERY AT HoME | T OOSTER been reorganized this year. The regu-
10c CHARG:S YOUR BA Y WITH AN F-F BATTERY BOOST lar weekly meetings are held at the Y. M.
and your Wireless Station will terer be closed be- | A puilding each Wednesday night. Iner

86 of a discharged battery. Is it mot zlmtlrylnk y nignt.
to reel that your filament battery will always be | Erickson, who has a large station at
0 you want It end that you will nevel | Racine, Wisc,, is the original organizer, and

torage B’attery kepi fully ggarred | lasts ths\ tpl'«:;::ntﬁmstmctor1 A
ng e first regular meeting, Antone

, verfact bat

betiee, ‘:3:&“‘ g B2, SNl oF, perist baRe) | Rk (GALT) e slevted prestient: Kobe
the risk of ruining an exg ensive bnttery. for it | ert Thompson (9AUF), vxcedpresldent'

Coats less to buﬁattery R than phf,",?ﬂ';',}hAD_ John Harriman, secretary, and Harry
pe-mtus. iling in lts abllltv to deliver servlce Leith, treasurer.

daf and nl: t. i8 rueged and foolproof and re-

hatica1s” aad aperats matinded Serew She Bl 1CA Radi

fto a lgmn eocket, snan clins on battery terminals T"{E Troy YMCA Radio Club has just .
B e T L A | e 1010 oAl oo
ghows you L F) oif Surrent flow ganized in and originally known as
Tontily “The surrent and last for thousende of | the Amateur Marconi Radio Association,
&lf-conMth. ’Th S quglete ‘g ome scgll}%; the club has progressed steadily until at

SERVICE STATION CHARGING - Magnetic Rectifier for 105-125 Voit 80 Cycle | the present time, it is the strongest and

SERVICE AT ANY LAMP SOCKET Alternating current. Latest 1921 Models are— most active of its kind in northern New

Bantam Type 6 charges 6V Battery at 6 Amps 818 | York. Due to its efforts, better co-opera-
Other F-F Battery Boosters charge bat- 2

terles from Farm Lighting Plants. Direct .’f\w"’g e e Vot Ty ar13Amperes 824 | tion among the Capitol District amateurs
Current Olrcuits and direct Current Gener- ,Y: chm%es 12V Battery at 5 Amps gﬁ has resulted than ever before.

ators. If mot ready to order now, write today Tyne] 2 _charges 12 Volt Battery at 6 Amperes 024

Meetings were held throughout the. year

for Free Descriptive BOOSTER Bulletin T 1612 cha 2 Volt Battery at 7T Am

No. 34, i 1352 1838 Combran tion Ty cna?xes Soth 6Vort 2 | on alternate Monday nights, the social side

BATTERY OHARGING STATIONS and ™ ;md 12 Vol:eBnt;:rlecsl tat }l?yand ‘Amperes ‘:‘8 being kept in mind as well as the technical,
8¢ ur arge -F arger amnere a are recomm -

A TITIRS oo “arons  Chatging | Kool ooC fareer amnere. b'ineﬁes. Tor ‘where time s | thereby -always keeping up interest, and

Economy {n first cost and in service. llmlted Shi ng We! Yzhts Complete with AM-. | eliminating a weak point found in many

Charges up to 36 ocells. Full Wave, Auto- METER and 11 to 15 pounds. | cluybs. Speakers from out- of to the
: Des- Order from your Dealer, or sen& check for prompt wn,
et o T AR paiterin Moot JOT RC%  Brpress Shipment. If via Darcel bost have re | General Electric Co. in Schenectady, and
gtdegr Iun information, or mail Check with mittance incluldecPogtaﬁe and Insurance Charres. [ from the Rensselaer Polytechnic Institute
T .

or have us sh faculty gave interesting lectures, and these

The FRANCE MFG. CO.cimveasn, omo, v.s.a. | bers " It porter with the mem-

Canadian Representative: Battery. Service & Sales Company, Hamilton, Ontario. | - The Radio Club gave its first annual

Quality Radio Equipment
New Grebe P
RadioStation Ty

Especially Adaptable and ]
Scouts, Campers and

Absolutely the newest and neatest
mitting and Receiving Portable (o]}
market. Complete with Grebe

ceiver, Transmitter, Vacuum ———— —

Tubes, Batteries and Head $ ing the winter months, a large volume
s:stem ‘g(‘)f-f‘g‘g: and durable l of traffic was relayed to all parts of the

Teemenrrete country. The Radio Club was represented
Full liné of Radlotron Vacuum Tubes by two delegates at the Second District
sories, and other Highest Grade Ra« Radio Convention.

Dealer’s Special Proposition—Mail orders promptly filled Meetings are suspended during the summer

DOUBLEDAY-HILL ELECTRIC CO. || e tgene return nome” Tre ciab, wi
715 Twalith St., N.W.. Washington, D.C.  Radio D:pl.—~D:sk C  719-21 Liberty Ave., Pittsburgh, Pa. will “be ‘an s‘:’eprt:&“bi?" agg: . s‘;‘é‘&“i?'g‘"ﬁ

Williams, YMCA Radio Club, Troy, N. Y.
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The Australians

HE conditions which the amateur

has to contend with in Australia
are little known to the American ama-
teur, according to Clement E. Ames,
Secretary of the Wireless Institute of
Australia, who expresses the opinion
that even the English amateur, with
his license fee of 10 s. 6d. and his 10-
watt power limit, has much to thank
the stars for, when he compares his
conditions with those of the Australian
experimenter. In Australia the license
fee is £2 per ammum, and the amateur
is not allowed any transmission what-
ever.

The amount of commercial traffic
to be heard is very small, and it is al-
most useless for the Australian ama-
teur to work a receiving station unless
he can afford to use a vacuum tube,
which is a very expensive matter in
that country. Nearly all amateurs are
compelled to construct their own equip-
ment, and in consequence there are
only about 400 licensed experimental
stations in the whole of 'Australia.

The Wireless Institute, which rep-
resents the majority of these experi-
menters, is now undertaking to con-
vince the authorities that the license
fed should be cut in half and that
amateurs be again given the privilege
of transmitting, even if only with low
power.

Queries Answered

NSWERS will be given in this depart-
ment to questions of subscribers,
covering the full range of wireless
subjects, but only those which relate to the
technical lphales of the art and which are
of general interest to readers will be pub-
lished here. The subscriber’s name and
address must be given in all letters and
only one side of the paper written on;
where diagrams are necessary they must
be on a separate sheet and drawn with
India ink. Not more than five questions of
one reader can be answered in the same
issue. To receive attention these rules must
be rigidly observed.
Positively no questions answered by malil.

H. J. H,, Atlantic City, N. J.

Q. 1. Is it advisable to install a counter-
poise instead of a regular ground when my
station is located at the seashore, about 400
yards from the ocean? The ground is sandy
and water can be reached by digging about
five feet.

Ans. 1. It is not necessary to install a
counterpoise when water can be reached so
readily. Advise you to drive a 10 ft. length
of 34 inch water pipe into the ground, leav-
ing it about 1 foot above the surface, or
bury as much mesh wire as possible in the
moist sand.

* % %
L. C. H,, Atlantic City, N. J.

Q. 1. I have two tubes which I would
like to wind as a loose coupler, not to ex-
ceed 600 meters, with an aerial of 110 ft.

Secondary 7% inches long; outside diam-
eter 334 inches. Primary 54 inches long;
outside diameter 334 inches; wall 4 inch.

Kindly advise me where to tap for 200,
300, 350 and 600 meters.

Ans. 1. It is impossible to give an accu-
rate estimate without knowing the exact
wave length of the antenna. Space prevents
including the formulae for such computa-

EXPERIMENTERS’ WORLD
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Realize Your Ambition—
Become a Radio Operator

UR short year round courses will qualify you

for your examination for a first grade com-
mercial license. A splendid faculty, consisting of
practical men in the Radio field, is at your service
to help you make‘good.

Rooms available in our dormitories for the out-of-

town student.

ACT TODAY — Send for our descriptive Booklet B

Y. M. C. A. Radio School

MARCY AVE,, Near Broadway, BROOKLYN, N. Y.
Telephone: Williamsburgh 3800

RADIATION AND FILAMENT AMMETER

Price, $7.75

Results are not obtained by guessing. They
come from the intelligent application off ac-
curate information. If you desire to get the
best results from your CW set, it is necessary
to make measurements of the various currents.
Our Type 127 Hot Wire Ammeters are particu-
larly suited for this service. They are suitable
also for measuring the radiation currents of
spark stations, and for measuring filament cur-
rents, either AC or DC. Supplied in a variety
of ranges and for front of board, as illustrated,
or flush mounting. Described, and ranges list-
ed in Bulletin 904W.

OARRIED IN STOCK BY LEADING RADIO DEALERS

GENERAL RADIO COMPANY

M husetts A

and Windsor

Street Oambridge, 39 Massachusetts

100m IR 000 Y O O A O LR DRI

NEW YORK

Offers a thorough course in all bfanches of wireless telegraphy.

VI O O Y 0 0 T U O O O Y O 0

BOSTON
Radio Op-

erators earn at the start $1265.00 per month, and first class board, etec., free.
Our school prepares you for your license in three to four months. Positions
guaranteod to first grade licensed operators.

DAY AND EVENING CLASSES
The leading Nautical School in U. S. A. Established 1804
CAPTAIN F. E. UTTMARK, Principal
Write, call or phone for illustrated booklet

8 State Street
Facing Battery Park, N. Y.

New York, N. Y.
Telephone, Bowling Green 8079

UTTMARK’S for

Nautical Education
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THE ONLY PLUG FOR RADIO

Dubilier Universal
Condenser

Pacent Universal
Plug

PRICE $2.00
IN CAPACITIES FROM 0.00025 TO 0.01
< MFD.

FOR TRANSMISSION AND RECEPTION
BSPRCIALLY DESIGNED FOR C. W.
WlLIv4 oﬁ‘gm ONE AMPERB AT 1000

RUGGEVLY CONSTRUCTED
HAS CONSTANT CAPACITY

PRICE $2.00

BSSENTIAL FOR MODBERN RADTO
BPOR TRANSMISSION AND RECBPTION
AP%ED BY THB NAVY DEPART-

USBD BY COMMERCIAL OOMPANTES
ENDORSED BY FOREMOST AMATBEURS APPROVED BY OUR GOVERNMENT
OBTAINABLE FROM YOUR DBALER BASILY MOUNTED ANYWHERE
OF UNIVERSAL RADIO USBE.

Dl
We dnlgtb&g euedéo.und {ou bulletine descriving the above and our other products on
AMATRURS AND EXPERIMENTERS—Get in touch with your dealer.
DRALERS—Write immediately for our liberal discounts.

SOLB DISTRIBUTORS FOR
Wicony’s Complete Line of “Eventual” Apparstus.
Pacent Universal Plugs
Dublilier Oomdensers
8pecial Distributors for Brandes Phenes
PACENT ELECTRIC COMPANY, Inc.
Leuis Gerard Pacent, President
Telephone Beekman 5810

Due-Lateral Oeofls

Sullivan Apparatus
Standard VT

Selbt Oondensers

150 Nassau Street New Yeork City

Hook ’er To Yer Bulb

The most wonderful tuner in the world for only $10.00
Last month this tuner beat in a test one of the NAVY
STANDARDS at Ketchikan, Alaska.

10 Captains of Ocean-going ships have had their wireless operators install
one of our tuners in the captain’s cabin so the exact time by wireless can be
had without using either tube, bell, or hand.

“GREAT!"” says one old sea dog. “WHAT IN SAM HILL WILL YOU
SMART ALECS GET UP NEXT?” European stations copied in day time and
no fancy aerial is needed. A single wire about 40 long by 25 high will do the
trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the
megasines to publish showing how the amateurs there read our “sigs” in Eng-
land. Junk your funny wound coils and get a regular two-pound tuner that
you can use during the static season.
Hook up on bottom of tuner.

KNOCKED DOWN AND ASSHEMBLED CONDENSERS

Which kind do you want? Made for panel mounting and are complete
with scale, pointer and knob. Used all over the world now and still going
strong. No C. O. D. orders. Add parcel post. Buy from your dealers and
send us his name if he cannot supply you. Canadian amateurs buy from local
dealers or write us for nearest dealer. Formica tops and bases. Movable
plates are screwed on and not clamped.

20,000 meters maximum wave length.

11 plate knocked down $1.80
21 * “ 2.25
4 * * * 3.20

Send 10 Cents for 16
Page Catalogue

SOLD BY YOUR
TRESCO

DEALER, OR
Davenport, Iowa.

Jury, 1921

tion, but they can be found in the chapter on
radio design in “Wireless Experimenter’s
Manual,” by E. E. Bucher.

* 5 8
P. G, Jersey City, N. J.

Q. 1. What is the wave length of a trans-
mitting set, the aerial being about 75 feet
high, 40 feet long, and four wires of No. 12
copper wire. The set consisting of a 1 inch
spark coil operated by a transformer, 110
volts-60 cycles A. C.?

Ans. 1. Approximate wave length 150
meters.

Q. 2. What are the dimensions of a spark
coil, using the same aerial, that will send
about 175 meters?

Ans. 2. The spark coil has nothing to do
with the wave length.

* s 8

A. H,, Hammond, Ind.

Q. 1. I wish you would put in the Wme-
LESS AGE question corner a hookup for
three honey combs, a mineral detector, a
fixed condenser and a variable condenser.

Ans. 1. In using honeycomb coils with a
crystal detector only two coils are neces-
sary, one for the primary, the other for the
lsecondau’y. Such a diagram is shown be-
ow.

i

The third coil is used only in connection
with vacuum tube detectors.

£ ® »
H. D., Fayetteville, N. C.

Q. 1. What kind of license, if any, does
the Government require the operator to hold
who works for individual companies or cor-
porations handling messages for their own
use between inland states, or in other words,
between cities in different states?

Ans. 1. Commercial 1st grade.

* * =

F. M. E, Oak Park, IIL

Q. 1. Kindly advise what value of in-
ductivity may be expected in glass photo-
graph plates used as condenser dielectric?

Ans. 1. Depends upon thickness of plate.

Q. 2. Will the capacity of a bank of con-
denser plates placed against each other be
greater than the capacity of a single plate
multiplied by the number of plates in the
bank? If so, is there any correction factor
that will give the true capacity value?

Ans. 2. No greater.

Q. 3. A certain standard table, on trans-
former design, allows .0125 watts dissipa-
tion per cubic inch of iron core at a flux
density of 60,000 lines per square inch. In
designing a small transformer I am com-
pelled to use .0025 watts instead of .0125 to
make room for winding; and assuming the
hysterisis loss is 35.55 per cent of the total
transformer loss at 60,000 flux density.
Please advise whether or not there would
be any detrimental effect in using a core
larger than called for, as set forth in the
above figures?

Ans. 3. No, it probably would not be
any disadvantage.

* % 8
H. J. P, West Bend, Wis.

Q. 1. Is there trans-atlantic wireless
telephone transmission?
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Radio Apparatus

Distributors of Reliable Radio Apparatus to Schools,
Colleges and Experimenters All Over the World!

“PITTSOO"
SERVICE FILLS ORDERS
ON EVERY OONTINENT!

WHY NOT LET US SERVE YOU?

AMPLIFYING TRANSFORMERS.,

-712 Radio Corporation, new
N')typu'ev just out. (For radiotrons) ..$7.00
No. 226-W Federal 7.50
No. 281-A General Radio. new type . 5.00

MODULATION TRANSFORMERS.

No. A-3 Acme, unmounted ....... . 480
No. A-3 *“ eemi-mounted ....... 5.00
No A-3 ‘ fully mounted ....... 7.00
f Gen, Radio new type, just
out (for ndiotronl)............. 5.00
No, RORH Core I Ceabluet et Tith

tickler connections ..............17.00

No, H8 Bomer. wh "A” Battery po- o,

N BTSSR B 5 T g
“B” BATTERIES.

No. 7623 Standard, small 22.6 volts .. 1.50

N. 76256 “ large 22.5 volts .. 2.68
No. 7650 “ variable 22.5 volts 8.50
No. 766 Eveready, large 22.5 volts .. 3.50

No. 766-A BEveready, large, variable . 3.00
No. 768 Eveready, small, 22.6 volts . 228

. P-1 “Sorsinc,” new ust
Ne out! 22.5 l'volte. extra lon?l‘l!e.j .. 400

AMPLIFIERS.

R, be two-step with auto-
Nonatic Blament” contr n‘t..........m.
by t. and t
Nt itomatie Maent teantzol P 75.00
No. P-1 Amrad Type A, two step ..30.50

No. DA Westinghouse, det. and two
step, just onq 65.00

......... esecces .00

CONDENSERS. (Fixed mica type)
No. ROCC Grebe .0002 Mf. ........ 1.00
No. ROCD ““ .0006 Mf. ......... 120
No. ROCE “ .001 Mf. ......... 1.60
No. ROCF “ .006 Mf. ......... 3.80
No. ROCA *“ ,0002 Mf. and .6
N(;nels{bclﬁak oo N wd g V20
0. “ an
meg. leak .......... ... .cien.n. 120
GRID LEAKS,
No. I(W-l Badlo corporation, 1.
1.5, 3 and 6 megohms comp 128
Grld leaks only ................. a8
Bases only .................. 50
No 21 Cheluea. variable .6 to & mexo 2.00

MAGNAVOXES.

Type R-3 Magnavox loud speaker, lat-
est model, just out! .............
lhtgnavox Rudiophone hand tranemit-

Magnavox
tone-arm

REGENERATIVE REOCEIVERS.

No. CR-2 Grebe 176-630 meters ....51.00
No. CR-8 Grebe_  176-680 “Relay-
special”; splendid set ........ ’es.oo
No. CR-3A Grebe 175-375 meters, with
tube control 8omple te set ........45.80
NugChS Ol RSN melery
-8 a u
nﬁetenlet Ideal for jewelers....
No SRS b 18080 mar,
ver,
ain . complete l’let .13 . . .200.00
No CR-'I Grebe 500-20000 meters
“Long-wave special” with tube con-
trol, complete set. Ideal for arcs 210.00
No. Westinghouse, 180-700 me-

terl. new type, just outl .........
PLUGS. :
No. 60 Pacent universal type ...... 2.00
No. 1428-W Federal, brass ........ 3.00
No. 1428-W “ silver-plated .. 2.50
JAOKS.
No. 1421-W Federal open circuit.... .70
No. 1422-w = closed circuit 88
No. 1428-w two circuit .... 1.00
No. 1435-W automatlc fila-
ment control type ....... ceesee. 120
No. 1438-W Federal Auto filament
type ....... cestectereananan ceess. 1BO
MICROPHONES.
No. 260-W Federal hand type ...... 7.00
No. HM-100 DeForest hand-type ... 6.00
No. 5176-A Conn. with short anjust-
able arm, ideal for panels ...... 4385

RHEOSTATS.

214 General Radio 2.5 Am ere
type just right for one UV-202 5-
watt radlotron tube ............

No. 132 Net.lonel Controller t &202

amperes, 3 righ

5-watt radjotrons ............... 5.50
No. P-1 Paragon, very compact cee. 178

SOOKETS.

No. MW-1 Radio Corporation type .. 1.50
No. 166 Gen. Radio ............... 1.78
No. 560 Murdock ................. 1.00
No. 8-2 Radio Service double ...... 2.50
No. 8-3 Radio Service triple ........ 3.50

No, UV-203-A Radio Corporation t
for the UV-208 50-watt tabe —0°
REOTIFYING DEVICES.

No. P-1 DeForest rectifying tu ¢
radio-phone work ..... ‘ . bee or 7.00

No. FF France battery booster, 6
amps. 15.00

No. P-l '.l‘unnrﬂ emp.aue comnlete 18.00
No. P-2
No. - OvV- 216 Radio Corp "Kenotron"

28.00
7.50

“PITTSCO”
SERVICE REACHES ALL

OVER

THE WORLD!

WHY NOT LET IT REACH YOU?

TELEPHONES.
Type C Baldwins, Navy type ......16.50
Type B Baldwins, ultra-sensitive ...20.00

Tyt?e F Baldwins small, suner-lenel- 21.00
Bnnden “superlorl" ............... 8.00
“Trans-atlantics” .......... 12.00

“ “Navy-type” .....ccccecun. 14.00

. New headband only ....... . 1.50

o New double cord ......... 96

Browns 400

0 ohms Bnglish type..... 20.00

“ 8000 ohms Bnglish type ....22.00

VAOUUM TUBES (Radlotrons)

No. UV-200
No. UV-201

No. UV-202
mfitter ..
No. UV-SO!
mitter ..

No. UV-204

transmitter ..............

flote All
neu ance

edlo? rons alwaye

Radiotron detector ..... 5.00
" amplifier .... 6.50
“ 5 Watt trans-

B R I I R A )

Radiotron 50 ‘Watt trans-

2ad '260 Watt
teee...110.80
rediotronl unt poitar und
part
stock.

seene

Bediotron

STORAGE BATTERIES.

No. BX-3 Hervard 6 volts
hours, complete

No. 200 Tuska, moulded type
Noalzoo-A Tuska, moulded type with

40 ampere-

24.50

VARIOMETERS.
6.25

e sttt i iec et 728
No. 345-G Murdock grid type ...... 7.50
No. 346-P Murdock plate type ..... 7.50
No. 346 Murdock Vario-coupler .... 8.50

No. zgtyun(l}lnnn Eaetham Variometer e

No. ZRV-A
only

meter
No. P-1 Tu

tance: ideal on radio-phones

Clapp - Eastham Varlo-
rney’s spider \.v'eb 1n-d.u.c.t:

POTENTIOMETERS,
No. 214-C (()}enenl Radio “A” Battery

type.
trons ...

No. 93 Remler ““A” Battery type

No. F-748
tery type,
For pane

No. 1 Ward Leonard 5000 ohms

No. 2 “

ohms, ideal with radio-

-Eastham Bat
5088 ohms, fully mounted 3.00
1 mounting .......... .. 2.50

STANCES. (Phone work)

cee 228
.. 3.50

e

“ 10000 ohms

“Let ‘PITTSOO’ products, super-service and delivery solve your Radio problems"”

SEND US YOUR ORDERS TODAY!

Send ten cents in stamps for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items.

F. D. Pitts Co., Inc.

Boston, Mass., U. S. A.

12 Park Square

Dept. B
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The Sound-Method for Memorizing the Code

For success in telegraphing the letters must
be learned by their sound.

Bach letter has a distinctive cadence or
rhythm which is easily memorized by a few
hours’ practice.

Charts which show the telegraph alphabet in
dots and dashes greatly handicap the beginner.
A mental picture of the dots and dashes of each
letter forms in the mind, and when a signal is
heard, the beginner naturally tries to call up
the picture of the letter. In practical telegraphy
there is not time to do this, and the next
signal 1s lost.

The charts attached give the key to the
rhythm of each letter of the telegraph alphabets.
It forms no picture in the student mind but,
mst:ad, a sound is memorized, like a bar of
music.

The chart is particularly valuable in learning
to recefive which is many times more difficult
than learning to send. An hour a day devoted
to memorizing the distinctive rAytAm of each
letter will enable the student to send or receive
a message in a few weeks.

The beginner is strongly advised not to
practice with charts or books which show the
actual dots and dashes. Once a picture of each
letter is formed in memory it will be found
difficult to send or receive in the telegraph
alphabet properly—by sound.

WIRELESS PRESS, INC.
326-28 Broadway, New York

Copyright, 1921, Wireless Press, Inc., N. Y.

J
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Ans. 1. There is no regular schedule of
trans-atlantic wireless telephony.

Q. 2. If so when was the first accom-
plished?

Ans. 2. Trans-atlantic wireless telephony
was accomplished between Arlington, Va.,
and Lyons, France, in 1917, .

Q. 3. When between Washington and
Paris?

Ans. 3. The above is the answer to this
part of the question also.
Q. 4 What was the largest distance cov-
ered by wireless telephone transmission?
Ans. 4. Approximately 3,500 miles,
though the Telefunken Co. claims to have
carried on conversation between Sayville,
L. I., and Nauen, Germany, in 1917. .
* % =»

E. H. McE,, Roosevelt, Okla.

Q. 1. Could a 6-volt automobile genera-
tor be re-wound to give 300 or 500 volts
for CW.?

Q. 2. Could you tell me the size of wire
and how to connect field and armature if
question one is practical?

Ans. 1 and 2. It could be done if the
generator armature and field were of large
enough size, but would not be practicable.

Q. 3. Would the Alexanderson tuned an-
tenna system be practical for amateur CW.?

Ans. 3. It would be practical and very
useful, but considerable care must be ex-
ercised in making very careful adjustments
of the individual antennae.

* * »

H. 1. M, Hendersonville, N. C.

Q. 1. In reference to your answer to R.
L. B., Wadesboro, N. C, in the May, 1921,
issue, I have been repeatedly told that in
order to hear the wireless phones from any
distance to speak of it is necessary to have
the receiving set regenerating as much as
possible, while at the same time “oscillat-
ing” of the bulb must be avoided.

Ans. 1. The trouble seems to be that you
make a distinction between regeneration and

<—aTHIS NEW WAY
OF LEARNING THE CODE

is the easiest, quickest and most thorough ever
devised for learning without instruments

If you want to learn the code—

If you want to “cinch” the signals
you can’t remember easily—

If you want to help some one else
learn the code—

GET ONE OF THESE CARDS.
Don’t try to teach the Ears through the Eyes

This system teaches the signals as they
come through the Head Phones

O

Contain both Continental and American Morse—Printed on Celluloid
Fit Your Pocket.

Price 50c

WIRELESS PRESS, Inc., 326-28 B'dway, N. Y. Wg

00 R 1 RO T T
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oscillation of the valve. In order to have
regeneration it is absolutely necessary for
the bulb to be oscillating. The reason for
the greatest strength of signals being re-
ceived when the tube is operating just be-
low the regeneration point. is that the tube
is then amplifying, but when the regenera-
tion point is reached the tube has reached
the saturation point and then proceeds to
oscillate thereby distorting the spark sig-
nals and also the telephone speech.

As regards the reception of phone con-
versation. A crystal detector with two stages
of amplification will work just as well as a
vacuum tube detector and one-step of am-
plification and, of course, there is no chance
for any oscillating being done by the crys-
tal, * % %

F. L. H., Brandford, Conn.

Q. 1. Which would be the most satisfac-
tory for extreme long distance on 200 me-
ters, a modulated CW. using two 50-watt
tubes, or a 600 cycle spark outfit?

Ans. 1. The most satisfactory outfit
would be a set employing modulated C.W.
with two 50-watt tubes.

Q. 2. Kindly publish what you consider
as the most practical diagram of a modu-
lated C.W. apparatus, using two 50-watt
tubes. I do not want to experiment, but
want an outfit with which I can sit down
at and do good consistent work on 200
meters.

Ans. 2. See diagram on page 30.

Q. 3. Some years ago, when I first en-
tered the wireless field, there was a very
high pitched spark in use at the Metropoli-
tan Tower in New York City. Can you tell
me what frequency they were using and
whether it was a spark with rotary gap
or quenched gap? I would like to dupli-
cate that note with my outfit, for outside of
old N. Y. at 42 Broadway with which I
often worked while an operator on various
East coasters and South American ships, it
was the most pleasing spark I ever heard
to copy from.

Ans. 3. I am unable to locate anybody
who has detailed information on this sta-
tion although several persons have a hazy
recollection of it.

. 4. On short waves of amateur length
would a 600 to 700 cycle spark give best re-
sults on a quenched or rotary gap if the
latter was synchronous?

Ans. 4. A synchronous rotary.

Q. 5. Where can I purchase a three-
quarter kw. 500-700 cycle motor generator,
and where can I get one of the old “coffin”
type open core transformers made for the
U. W. T, of one kw. capacity.

Ans. 5. Refer you to the radio division
U. S. Shipping Board, for the motor gen-
erator. As to the “coffin” I would refer you
to the “for sale” columns of the various
amateur magazines. You may find one
advertised for sale from time to time.

EXPERIMENTERS’ WORLD

THIS NEW APPARATUS
WILL INTEREST YOU

As promised last month, we are the first to offer the Radio
Corporation’s new apparatus for experimental use. Place
your order now with Atlantic. Both our stores have a
complete stock of this new equipment and will fill your
orders promptly. -

Radiotron U.V. 200, a gas-content detector, speclally designed for ama-

BOUL UBE .o oevescavesasesasoososossssoanssnssssssssssnasansoscns $5.00
Radiotron U.V. 201, an exceptional “Pliotron” type amplifier........... 6.50
Radiotron U.V. 202, a 6 watt transmitter for CW. work............. .. 800
Radiotron U.V. 208, a 50 watt transmitter for high powered C.W. work., 30.00
Radiotron U.V. 204, a 250 watt transmitter for experimental C.W....... 110.00

R.C. Standard Rheostat, Model P.R. 535, for Radiotron 200, 201 and 202 3.00
R.C. Standard “A’” Battery Potentiometer, Model P.R. 6536, for receiving. 2.00
R.C. Standard Rheostat, Model P.T. 537, for Radiotron 203 and 204.... 10.00

20 Watt Kenotron Rectifier Valve, Model U.V. 216.........cccenvennn. 7.50
150 Watt Kenotron Rectifier Valve, Model U.V. b3 & 26.50
R.C. Standard porcelain socket Model U.R. 542, for Radiotron 200, 201

and 202 ......cceccitestearseessenaaoens Ceseceaetreaianaans 1.00
R.C. Standard Bakelite socket, for Radiotron 200, 201 and 202......... 1.50
R.C. Special Bakelite socket for Radiotron U.V. 208. .00 4.28
R.C. Standard porcelain socket, Model U.T. 541, for Radlotron U.V. 203. 2.50
R.C. Standard end mountings for Radiotron U.V. 204, per pair......... 2.00

(Model U.T. 501 for filnment end, Model U.T. 502 for plate end)
R.C. Inter-tube tone trequen% amplifying transformer, Model U.V. 712,

for Radiotrons 200 and 201 ........cceccevennnnnnencn P 7.00
R.C. Standard grid leak, mounting and unit ....... e iseseseseatacnnn 128
R.C. Standard grid leak mounting ............. it taseet e 50
R.C. Standard grid leak unit (24 values, 14 to 6 megohms)............ K (3
R.C. Special 5000 ohm, Size M grid leak, with midtap at 3500 ohms, for

use with Radiotron U.V. 202.......cccccrcenneancaneneens e 1.10
R.C. Special 5000 ohm, Size B grid leak, with midtap at 2500 ohms, for

use with Radiotron U.V. 203 ....ocienumiccnnonneereennnennnnes 1.65

Valuable instructional bulletins on Radiotrons and ac-
cessories are available. Send for copies. Please include
sufficient postage with all orders.

Bulletin 14 gladly sent on request
to any reader of the WIRELESS AGE

ATLANTIC RADIO CO., Inc.

88 Broad Street Branch, 15 Temple Street
Boston, 9, Mass. Portland, Maine

LISTEN TO 2XK

i

SUPESI\\?,ADIO

CORPORATION
26874 BAILEY AVENUE
NEW YORK
DA-1, Detector and Single DA-2, Detector and Twe
Stage Amplifier ........... I Stage Amplifier ........... $78
A-2, Twe Btage Amplifier .... $58 A-3, Three Stage Amplifier... $80
Type R. Buperadio Tumer ..........c.ccc.: ... $76 } Licensed under
Type RDA-2, Superadio Reeceliver, complete, with De-
tector and’ tw:e stage amplifier .. e $145 Armstrong Pat’s.

COMPLETE RADIO TELEPHONE SETS FOR USE ON A.C. OR D.C.
WITHOUT MOTOR-GENERATOR.

WRITE FOR OCATALOGUE

When writing to advertisers please mention THR WIRELESS AGHR
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GROWING

RADIOLECTRIC SHOP ANNOUNCES THAT IT IS NOW A CORPORATION
AND HEREAFTER WILL BE KNOWN AS
THE RADIOLECTRIC SHOP COMPANY

We carry a full line of all standard recognized Radio apparatus and supplies
and can fill Mail Orders within 24 Hours

SOME OF OUR SPECIALTIES

“73” Variometergs, without knobs and dfals...... ...$ 5.50 each

‘“73" Vario-Coupler without knobs and dials........ 5.50 each

2 MFD 1600 V. Condensers, guaranteed........ 5.00 each

2 MFD 26500 V. Condensers, guaranteed........ 16.00 each

5 MFD 1500 V. Condensers, guaranteed........ 10.00 each
SWITCHES

60 Amp. 600 V. 3 P.D.T. Slate Base......... $ 2.00 Wt. 20 1lbs.

60 Amp. 600 V. 3 P.8.T. Slate Base.......... 1.00 Wt. 10 lbs.
50 Amp. 220 V. 2 P.8.T. Slate Base.. .50 Wt. 5 lbs.

The Radiolectric Shop Company
919 Huron Rd. Cleveland, Ohio

D-L INDUCTANCE COILS 1-2 PRICE

Order Now. Best Coils Given Out First. All Are Good.
Some Slightly Shop Worn

They are unmounted, and cever the wave lengths, as follows :

AMERICAN ELECTRO TECHNICAL APPLIANCE CO.
235 Fulton Street New York, N. Y.

Our catalogue tains 24 pages, not 84 as previously stated

An Addition to the
THORDARSON [uioar] LINE

Type “RS”
TRANSFORMER

4 KV.A 8,000 volts.......$15.00

B« 10,000 “ ... 20.00
1 “ 15000 “ __..__ 30.00

Transformers, Oscillation Trans-
formers, Condensers, Spark
Gap Rotors

Thordarson Electric Mfg. Co.
511 South Jefferson St. CHICAGO

Jury, 1921

BARGAINS! Few unused A.P. Tubes. Relays
$6.26, Amplifiers $6.25, poetpaid. Also few
N ity e e K
. or detectors, §6. or_am b -
aid. R:ulio Sales Co., 251 Du’bgce Ave., San
B‘rmcisco. Cal.

SPECIAL GARAGE MOTORS—Manufactured
by the Gm(o}m.l Blectric Co., 1 H. P. $78.50:
2 H. P. $110.00; 3 H. P. §12860; 5 H. P.
166.50. Al sizes both and Po 20
1o penorators Sl s taety iy o catalog.
Moter Sales Dept., 5 Weat Bnd, Pittsburgh, Pa.

SELENIUM DETECTORS—This cell is a ht
sensitive crystal radio detector and in addi-
tion can be ‘applied to any purpese the ordin-
ary_selenium cells are used. They are entire-
ly different from any other cell produced an

will do_many things impossible with other
types. Pure platinum e}ectrodea, 14 square

sunlight 18 over 20 milli-amperes. believe
theg are the most sensitive and quickest cell
made. Unmounted $2.60 each, postpaid. Mount
them to su£3 yourself on your own panel. Un-
limited fleld "for experiments. Russell Hart,
Los Angeles, Calif. Route Ne. 8, Boex Ne. 49,

FIVE HUNDRED  OPPORTUNITIES FOR
PROFIT AND DISTINCTION” by Henry
Woodhouse, may lead you to success. It also
tells of Inventions, Discov 8 and Aoctivities
That QOreated Bilkion Dollar Industries and de-
fines B{lllon Dol Industries To Be. Mr.
unaided achieved financial indepen-
dence, international sgrom.imm and distinction
T SCTENTINGC LIBRATE Mo S MeiBli
{ ., No.
Avenue, New York. (Established 1914).

BI-LATTICE COILS (Duo{Lateral)., For lo:

distance reception this is the bect)tymrot lxh‘-

ductance. 'GLE LAYER COTLS. short

mze T w“oﬁ: 1_‘?.mset: of these colls &:
best regeneratives;

cost {8 but e fraction of regul

ative set. Send 3¢ o o

for bulletin. Oor Frdeel
will surprise . P. J. St )
Pead 'mm J ockwell, Box 167-B,

AUDIOTRONS FOR SALE—good as new—
::ggt ;e}l :)hefore vaatllto'cll? .005 5gach-—ﬂrst
y gets them. . Redding, .
Street, Newark, N. J. & So. 10th

“S8TOP! LOOK! and AOT!”

With every Radio Magnavox rohased
us we are giving absolutely mf’ree one new
sta%ilrd Radiotron pld V.T. amplivﬂg

is new loud speaker gives forth the same
Yyolume of sound as the older model at about
half the price. Signals may be heard all over
the house, permitting a watch without head
recelvers, and with suitable amplification
speech or music may be amplified to such a

flers and power tubes, the Jatest type of
Remler Bakelite rheostat of euitabla eapacltth}e.
or Clapn-Bastham panel mounting rheosta
et Pt glot ooy e, mound op 156
orm. otron V.T. Dectector .
£5.00 ;  Radiotron_ UV201  pliotron am iggr

£110.00: A-P V.T.Dectectors, $6.00: A-P V.T.

navv amolifier, $7.00: A-P tranemitting tubes,

$7.50. Only new and hich grade radto anng-

ratus carried in stock. ember us.” The

I];ellrllsg- Radio Laboratories, Dept. 6. Abilene,
ansas.

When writing to advertisers please mention THE WIRELESS AGE
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High Type Insulation

for Exacting Demands

IS your problem one of superior insulaion? Is
it one of finding a material of high dielectric

Doywnquiteamtaialdntisbugh.and
strong? One that will not crack, chip, break
or deteriorate with age? Must it be adaptable
to bending, twisting or forming? Is easy ma-
chinability and fine finish a factor?

Diamond Fibre will do all these things and more.
Or, if you must also have extreme resistance to
water try Condensite-Celoron. This latter ma-
terial is especially adapted to radio work.

Both Diamond Fibre and Condensite-Celoron
are suppliéd in sheets, rods and tubes or, we
can machine to specifications if desired. Write
today for full data.

Diamond State Fibre Company,
Bridgeport (no.r Philadelphia) Pa.

Bn.mh ‘Warehou lo, Chieage
rlnd
In Canada, Dlamond suu l‘&

al cities

o. of Ounda. Ltd., Toronto

51

. HARTFORD, 4,

r r Tuska C.W. Inductance

Use a Tuska C. W. Inductance in yeur
new tube set. Send yeur dealer’s name
and 5 cents fer eur lllustrated C. W.
Boeklet. :

THE C. D. TUSKA COMPANY
. CONN.

22"2 Volt Batteries

NOVO MANUFACTURING CO.

424 West 33d Street 531 Se. Dearbern St.
New Yerk, N. Y. . Chicage, HL

Corwin Improved
Switch Lever

Thu month we are glad to announce the
rwin lever,

knob, eo never e loose.
Blade, ete.,, are nd ted
brass. The radius il 1% inch.

Corwin’s 1921 Catalog

ig being greeted eagerly by thou-ndl
of amateurs. etggr er

from noti
cwuforyouroopyofthel cl.tuox
It’s a good buy.

NEW RADISCO COUPLER

The jo-coupier ‘“‘accurate to
ﬂn oozmnotm&"lnwmm

'or adl metal parts.
Prtoc 8760 pos

Universal Oeil-Mounting Plugs
Anyone can egﬂy make lmooth-rnnnlnc

mountings with these pluge.
accurate! Made to fit Radisco and
band wound colls. Price, 800 pos
VAOUUM TUBES

‘l}:'l;ctron It.oluy:l o 8;88

VE Rroa e i 10

VARIABLE OCONDENSERS

A, B.Co. 1 3 $6.28

A.R.Co. .0008....c0000c0s00aesre
With No. 67 Dial add $1.00

GRID CONDENSERS

Radieco, Postage 3 cent®....cc.... 3¢

«“p” BATTERIES

Radisco No. 1. 2 b8 ......cc00 $1

No.B. 51b8 ...coccuvne

bs. 2.
BEveready Stmw“battery prices on
TUSKA O. W. APPARATUS

181 Coll, 2 1b8 ...cccvvcceccnns $ 7850
182 Coll, 2308, cceveurennennnss 10.00
183 Coil, 3 1b#. ....ccceeceneans 12.50
170 Filt, 8 4bs. .....ccveieennnn 16.00
AMPLIFYING TRANSFORMERS
A.R Co.,1 ..coccoccccncnne $6.00
L1 cieeeieecsecasonne 7.50

ALL RADISOO OOILS and Wireless
Press Books.
ROTARY SWITOHES

Qlapp-Bastham, No. 18.......... $1.00
Fastham, No. 10A ........ 88
Our Own, NOo. 1 ....coeececccce 40
Our Own, NO. 2 ...cccnescvanee 58
POBLAZE .ccovevcacccsanaas . 08
CORWIN DIALS ¢ .08
No. 66, 8° ..ccceccsrocancsanns .
No. 67, 8" with knob..cccoceccnes 1.30
No. 68, 8:%. ................... 1.00
No. 69, 8% " with knob .......... 1.70
Postpaid. | !
RECEIVERS
Murdock, No. 55, 2000 ohm....... $4.60
Murdock, No. 55, 3000 obm ...... 5.50
Su-perlor ............... 7.00
Baldwin C ....cccocveesccccnce .16.80
Baldwin E, improved ...c..ccc00e 20.00
Brownlie, New .......cccoc0vevne ..12.80
ipping weight 2 Pounde
CONTACT POINTS
CP-No 1 anl. dogen....cececens 28e
P 5, Niekes Plated, doren. .. ... 4be
ostpal
VARIOMETERS
Radi®eo NO. 1 .....cceeveveccnns $7.00
Radisco No. 1D ...ccccevccencnn 8
3 pounds.

ATl Wor cpparahn not uma
as postp. aoccompanied
by postage chary

A. H. CORWIN & ‘COMPANY

Dept. C3. 4 West Park St.,
NEWARK, N. J.
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This buzzer maintains a constant note
and is recommended as an exciter for
checking wavemeters where pure note

and ample energy are required.
It consists of practllcally a cgued eir-
66 ') cuit fleld of low reluctance, having a
RED'HEADS steel armature to which is riveted a
strap supporting a movable contact. The
Fo‘:l::m"l"g"e'- 3000 OHMS armature tension is adjus:‘nlblg by means
of a screw with a mill ead large
3'1 2. 50} N ow $8'_0,_0 enough to be easily and permanently
(efc’lfcrlgc“tm"fsosooo% oh)ms resisltancle : adjusted Wztlil t::jﬂng:lnl.) The Bt&t“tm’
eiver ohms) ; cast alumj- ary contact is ust y means of &
Telntoracke: Zenuine, Bakelite Joops - and Illustration Shows Buzzer With Metal Cap Off similar scréw. The magnet coils are
t8; braid-covered military type head connected in series with a total D. C. resistance of 3.9 ohms.
Basged ot stk mansh ietroughout. Shunted across these coils is a resistance having a D. C. value
tive. A trlumph 1n runo-&,m iy 3 of 3 ohms. This shunt eliminates all sparking such as occurs
xcﬁmﬂlm‘wm' anywhere, only% at the break on ordinary radio buzzers and the energy saved
ably 1 price, Red-Heads are unquestion- thereby is transferred into any oscillating circuit connected to

ly the best wireless phone values in

the world ! it, the result being that this buzzer as constructed radiates five
Price subject to change without motice. times more energy than any other existing type. All connect-
THE NEWMAN-STERN CO. ing wires liable to be broken are eliminated. Contacts are of

Newman-
© Stern Bldg., Cleveland, Ohio genuine platinum, whieh is essential in order to maintain a

constant note. The parts are mounted on a Condensite base
to insure constancy in operation.

This buzzer is also made to operate on a 6-volt direct cur-
rent, a feature making it valuable for communication and other
purposes where a 6-volt current is available. It has also been
approved by the U. S. Government.

Diameter 2 in., height 13§ in. The cap is attached to the
base by a bayomet joint.

List No. Price
55 Mesco Radio Buzzer operating on 1.5V ...... . $2.50
You should have it even if . Centaining as it does a fund of
superficially  interested. valuable information not generally
about you every day you contained in a catalogue, it ap-
some relou 3 Occurrence in which rmcln:‘nnum a :;xt book in ::
wireless distingu ascinating fleld wireless
part. It may %."' entirely clear egraphy. No expense has been

spared to make it accurate and re-
liable.

T , the Manual tains
mﬂgn&“ is lndbpenublfo nto a

proper understanding of the art. No Wireless Experimenter Should

RS be Without the Mesco Wireless
tr}&::n :’3‘ % ing ml’:}l.‘:; MANHATIAN l Manual. We ask 25 cents (25c) for
instruments used in Radio. 45 it—give you a compon receipt which
cover general instructions, ":ﬁ: can be applied on any future order.
:::’m. -htii:? cd&n‘hblo. codes Send your name and address now,

The book is printed on highly and et one of the most complete,
: : finished with two-col comprehensive reliable
Write For Remler Bulletins cover and measures 9 x 5% {aches, books published.
S0, Tl tresigon s T '
n Radio a
prices oa_ Radio Apparafis tha MANHATTAN ELECTRICAL SUPPLY CO. INC.
mler Radi . 17 Park Place 114 8. Wells St. 1106 Pine St. 604 Mission St.
Ren :.r C“ng'ln(;h;u;lf'gs‘gg ?‘lgprany New York Chicage S8t. Louls San Francisco
163 Sutter Street, San Francisco

IF YOU TAKE PRIDE IN YOUR EQUIPMENT

Do not spoil the appearance of your instruments by using cheap composition knobs when you can have
genuine knurled hard rubber knobs. They Improve your apparatus.

GENUINE HARD RUBBER KNOBS, POLISHED NICKEL INSERTS
le No. Diameter Thickness Inserts Each Dozen
8"546 ‘1 ” (7% 6 or 8 x 32 $0. Less 107,
a 947 1 1/‘" %" “ R ::

040
948 11" g " 0.45
sos o X a8 ;
= E 5o &, i “ . b
946A 1 Y reame: .
-~ 947A 1% 1; " or %” diam. 045 “
g(‘)gﬁ %ﬁn gr: a“ g:gg “
s ” 14 “ . «
EASTERN PRECISION _ 8044 3% &n “ 0.60 “
lLECTngS;.ﬂ!::Y v Rotary Double Pole Double Throw Switch, knurled hard rubber knob nickeled spring levers, eight polished
nickel contact points, two stop posts, nuts, washers, all complete, special $1.10 postpaid.
ROCKVILLE CENTER Let us quote prices on all kinds and quantities of small parts and complete instruments. The highest
NEW YORK quality in materials and workmanship is our watchword.

When writing to advertisers please mention THE WIRELESS AGH
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RADIO v MODEL A A
EE‘&INEERS!E,,G ACE ThreeNewAceProducts ACE

A Bulletin of designs and data
for the Radio .Experimenter of E
average means and shop equip-

Out on the ﬂ:::n;'f each month, Type AVA Tuner $45.00

Send twenty-five cents for the May,

June and July issues. Type AVB Tuner $32.00

Published by

The General Apparatus Co., Inc. Type ATC Detector $12.00

870-D West 184th 8t. - New Yerk

‘/ :P..l.u::.
4tlnlo .ln:' '
ln._.:z,li:.,.,.,. s THE PRECISION EQUIPMENT CO.

a::'..':?-'. Bevocniorn Bt Wekers: . +2487-2439 GILBERT AVE. - Dept. C. - CINCINNATI, OHIO

YOU MAY PAY MORE BUT YOU CAN’T BUY BETTER
Member A.R.R.L. Radio Call “8 X B”

Mail orders recetve prompt attention
Send 3c in stamps for SPECIAL PRICE BULLETIN No. 102

WHAT THEY SAY o v o
OF
MODEL “J” " 0 e e

00 some time ago and it works fine. With e

29‘ two-stage Amplifier I have been picking
$ up Radiophone talk between Avalon and
Long Beach, California, each evening.
An improved Cabinet Receiver, | considering that it is SOME 1600

Highly Efficient and up to the min- MII':YES OFF, WITH TWO MOUNTAIN

RANGES BBTWEEN, and that I am
ute in every detail. . using an Aerlal ONLY FORTY feet
Possesses every requirement of the |high, I think it proves that the fodel
modern Short Wave set. J” 1S THERE. WITH THE EF-

Spark, C R FICIBNCY.

All waves. Spar ontinuous, Ra-

diophone. FORMICA Panel, RO- very traly yours R
TOR and STATOR. Send for new _ - B :

MODEL “J” 150-2500 Met Bulletin.
etres
Licensed under Armstrong and Marconi Patents. Manufactured and Guaranteed by

The JONES RADIO CO., 384 Monroe St., Brooklyn, N. Y.

RADIO INSTRUCTION COMPLETE
Arc — Spark — Vacuum Tube

Drop us a card today asking for

illustrated booklet

Y M. C. A. RADIO SCHOOL

149 EAST 86th STREET, NEW YORK CITY
“The Best Radio School in the East”

When writing to advertisers please mention THE WIRELESS AGE
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CR 5 RECEIVER—150.3000 METERS

We are proud of the fact that we were the hrst manutacturer to aqapt e nrm-
it{rong Regenerative Circuit to a receiver having a wave-length range of 150-3000

eters.
We are even more proud of the efficient manner in which the CR-5 Receiver
performs at any wave-length within these limits. X
Included in its ranges are amateur, commrercial and Navy wave-lengths, special
land stations, ship CW stations, Navy low-wave arcs, all phone work and “Time.”
It is a complete receiver—the only additiomal equipment needed are phones,
batteries, and a detector tube.
See it at your dealer’s today.
Grebe Radio Apparatus;: is Licensed under the original Armstrong

and Marconi patents.

A. H. GREBE & CO,, Inc.

78 Van Wyck Boulevard, Richmond Hill, N. Y.

The Doolittle Decremeter can be used
for determining the wave lengths of the
stations which you receive as well as
the wave length and decrement of your
own transmitter. A good wave meter is
an investment. Ask your dealer to
show you the Doolittle Decremeter and
send for descriptive literature.
Price - - - $25.00
F. M. DOOLITTLE COMPANY

817 CHAPEL ST., NEW HAVEN, CONN

SIX Stages of audio fre-

quency amplification !

See Jobn Firth & Co.’s August advertisement.

Federal Standard Radio Accessories

USED BY ALL LEADING MANUFACTURERS AND EXPERIMENTERS

The Ideal Radiophone Filter Combination

Two No. 300-W 800 M. A. Filter Coils
Two No. 1000-W 1-M.F. Condensers

No. 800-W
800 M. A. Filter Coil

The Federal Filter Coil is of
High Impedance Value for
A.C. and a negligible resistance
to D.C.

Highly recommended for use
with both transformer and
generator Plate Voltage sup-

ply.

No. 1000-W
1-M.F. Condenser
Federal No. 1000-W Con-
denser is of the Mansbridge
self healing type, designed to
stand 1000 volts (D.C.).

Price, each .........ccu.cucuenenn. $2.00

Buffalo, New York, U. S A,

Write for Bulletin No. 102-WB & ‘““C” Circular

Wher writing to advertisers plexse mention THE WIRELESS AGE
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(FORMERLY MARCONI INSTITUTE)

RADIO INSTITUTE OF AMERICA

98 Worth Street, New York City (Third Floor) Telephone Franklin 6245

AMERICA’S FOREMOST SCHOOL
for Instruction in
Radio Telegraphy

Our Instruction Covers the Entire Radio Field
Our Graduates Cover the Entire World

PRACTICAL TRAINING QUICKEST RESULTS SMALLEST OOST

Afternoon and Evening Classes Throughout the Year. Pros-
pectus Mailed on Request. Address all Inquiries to Director

Branch School
New Call Building, New Montgomery St., San Francisco, Cal.

LITTLE GIANT AMPLIFYING TRANS-
FORMERS, EACH

SYNOCHRONOUS MOTORS
THE AMERICAN RADIO SALES
AND SERVICE CO.
Great American Bullding
MANSFIFLD I OHIO

COMPLETE SETS OR
UNASSEMBLED PARTS

We can supply all necessary parts
for those who build their own ap-
paratus, or complete, ready-to-.
operate sets. Our complete stocks
offer you a wide choice of depend-

Copper aerial wire, No. 14.....50c 1b.

L:ghtmng switches........ $3.85 each
amps., 600 volts)

4 HP A.C. Motor........... $17.50

Reasonable prices, good apparatus,
and courteous attention has earned
for us the confidence of our radio
friends.. You, too, will find this store
a pleasant place to visit.

Dreyfuss Sales Corp.

170 Greenwich Street New York

Am. Electro Tec. A
Continental Radio & Electric Co..
Dreyfuss Corporation, New York.
W. B. Duck, Toledo, Ohio.

Phone Main 8878

VARUBLE—ACE “B” BATTERIES— PLAN

ACE “B” BATTERIES are made according to government spccifications, and
are especially adapted for Plate Circuit, Detector and Amplifying Tubes.

able apparatus at reasonable Cat. No. Size Voltage.
prices. 623 214 x2x3% 2214
~ Specials: & b diig B
A Few Specials: 625 Variable 3 x4x63§ 2214
Contact points.......o.ve. 3 for 10c 234 T e S s #
Binding posts, Brass Sc, Nickel 6c
Switch units ......c.ccoeeeunneees 40c each

Guaranteed not to Depreciate more than 10% in one
year when not in use. Absolutely Moisture proof.
A few of the dealers handling Ace “D” Batteries

liance Co., New York. Dave Killoch, New York.
New York. Manhattan Elec. Su LPply Co., New York.

Whithall Elec. Co., Springfield,

ACE BATTERY MFG. CORP.
44 COURT STREET BROOKLYN, NEW YORK

—— Use the Best ——

Ace B Batteries

Dealers
Sell the “Best”
with our Special
Inducements -
Write for Catalog No. 15

Hrs. Ser. Taps Lbs. Prics
400 1 $1.50
400 ] 1 1.78

1400 8 2.50
1400 [ 6 3.00
3000 10 5.00
3000 [ ] 10 6.00

M Muller, Boston. a88s.
Vimy Supplﬁ‘=l 0., Toronto, Canada.
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