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Radio Frequency Ammeters

for determining

Antenna Currents

Model 400
Thermo Ammeter

(Not a Hot-Wire Instrument)

i1s a Switchboard Type Instrument

7% inches in diameter.

Model 400

Guaranteed accuracy of 1%. Equally
accurate on currents of any audio
or radio frequency.

Self-contained. Front-Connected

Radio Frequency Ammeter

Unaffected by changes in temperature. Extremely low
power consumption.  Can be used where bad wave
form or frequency precludes the use of other forms of
instruments. '

Write for information

Weston Electrical Instrument Company, 27 Weston Ave., Newark, N.J.

New York Cleveland Denver Buffalo Seattle Winnipeg
Chicago Detroit Cincinnati Minneapolis ‘Toronto Vancouver
Philadelphia St. Louls Pittsburgh New Orleans Montreal Calgary, Alta.
Boston 8an Francisco Richmond Jacksonville Hallfax

And in Principal Cities Throughout the World
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Learn The Code
The OMNIGRAPH

The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the

least possible expense.

nental messages, by the hour, at any speed you desire.

quickly qualify you to pass the examination for a first grade license.

THE OMNIGRAPH MFG, CO.
Cortlandt Street, New York.

Gmtlmn —1 wuh bneﬂz to commend your very excellent Automatic Transmitter.
rst-class Commercial

cently I w a

that the Ommgnph wu my principal aid.

I took a four weeks course at a Resident Radio School in Theo!
Omnigraph to get my Code to the proper speed, and the Omnigrap!

Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti-
It will bring an expert Operator—right into your home—and will

4341 Richardson Ave.,
New York City.

Jan. 21, 1920

License and I

one of two in a class of eighteen to obtain a first-class Lieenoe. The stul

I was
block for the others was CODE

graph messages daily would have enabled them to pm the examination as easily as

I believe the Ommgraph to be the
International Morse C

nd I know that a short time recei

Leat

Re-

believe
? only 1 relied on the

did.

, q and cheap method to learn the

Cordially youu,

(Signed) GEO. E. SELLERS.

The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni-
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada.

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License.

Thousands have learned both the Morse and Wireless Codes with the Omnigraph.

Send for free catalog describing three models—$12 to $28.

est of guarantees—if not as represented, your money back for the asking.

THE OMNIGRAPH MFG. CO., 26 Cortlandt St, N. Y.

Do it to-day. The Omnigraph is sold under the strong-

When writing to advertisers please mention THE WIRELESS AGE

www.americanradiohistorv.com



www.americanradiohistory.com

NoveEMBER, 1920

THE WIRELESS AGE

ONNECT «AA4”
t0 your detector or

amplifier, and «“BB”

20 & G-volt battery

RADIO TELEMEGAFONE

When used with one or more stages of amplification will reproduce
signals with great volume. For the small fraction of a watt output of

our receiver that is available for the production of signals, the
{/homvox TrLEMEGAFONE Will produce the greatest volume of sound

With Small Horn, as Ilustrated . . . . $75.00
With Large Music Master Hors . . . . Q300

- Whrrs ror Burrerin No. 2102

DX Go.

PATONTED m U.SA anp rossmen counTits
2701-2765 EAST 14™ STREET
OAkLAND, CALIFORNIA :

The demand for EXPERT WIRELESS OPERATORS
is enormous, the positions most remunerative and the work
is unusually pleasant.

You may enjoy the life of a globe trotter and receive a
large salary plus room and board, by studying from three
to four months at the Institute.

Our course embraces instruction in the Continental Code,
International and United States Government Rules and
Regulations and in theoretical and practical wireless tele-
graphy. Advanced class is receiving instruction in the

theory and practice of vacuum tubes, radio compass appara-

WIRELESS

SMALLEST COST

AMERICA’S FOREMOST SCHOOL

FOR INSTRUCTION IN

i Afternoon and Evening Classes throughout the year.

tus, indoor and loop aerials, and all the latest radio develop-
ments.

Seven complete transmitting stations of the types in use
on shipboard and at coastal stations, as well as storage
battery charging panels, are installed for practical demon-
stration.

Four receiving sets are set up in a sound-proof room,
to which advanced students are assigned to regular watches
and to keep a log as would be required at sea.

We have more than 6500 graduates to our credit. Write
for facts regarding the present radio situation.

TELEGRAPHY

QUICKEST RESULTS

Branch School: New Call Building, New Montgomery St., San Francisco, Cal.
Address all inquiries to Director of Instruction
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RIVYIAASY S L T L T L R Tl =% S L I
single wave length reducing interference
and increasing range. Furthermore, the
quenched gap 1s practically silent in opera-
tion even when operating at full power.

Q.—Does not a quenched gap operate best with 500
cvcle current?

A.—No. Frequency does not affect the efficiency
of the gap itself. In the case of 200 meter
operation 60 cycle current is much more
desirable since the slower period permits
a saturated condenser charge before each
train of oscillation takes place.

Q.—Is it possible to obtain a good spark note with
60 cycle current?

A.—Yes. A clear, rythmical note of either 60 cycles
or 120 cycles frequency may be obtained by
adjusting the number of gaps in circuit and
the value of resistance in series with the a.c.
transformer primary.

Q.—Why do some Amrad Quenched Gap sets pro-
duce a “mushy,” uneven note?

A.—Because the operator uses insufficient resist-
ance in the primary power circuit. This
causes the spark to ‘‘arc” in the gap, pro-
ducing a “mushy” note. There is an Amrad
Resistance made for each size gap and when
these resistances are used a clear, firm, spark
tone is easily obtained.

rents are not continuous but intermittent
and, when using the Amrad Quenched Gap,
comparatively long intervals exist between
each antenna oscillation. The hot wire cools
during these intervals and consequently the
ammeter gives a false reading. Hot wire
ammeters should be employed only for indi-
cating resonance. They cannot indicate the
actual antenna current.

Q.—Is the Amrad Quenched Gap liable to wear
out or break?

A.—No. The instrument as received will endure
long usage if operated according to direc-
tions. However, the smallest part is stand-
ardized and may be replaced at moderate
cost. The gap gaskets, standard thruout
all models, should be renewed occasionally
to preserve the original efficiency of the in-
strument. .

Q.—Is any special knowledge required to operate
the Amrad Quenched Gap successfully?

A.—No. In fact, knowledge and experience with
other types of Gaps have often proven a
handicap. Explicit directions contained in
Bulletin Q-1 accompany every Amrad Gap.
This Bulletin will be sent free to any in-
terested radio man on request, likewise
Bulletin Q, which describes each type of
Amrad Quenched Gap and Adjustable Re-
sistance.

AMERICAN R4ADIO AND RESEARCH (ORPORATION

19 Park Row
New York

Address all Communications to New York Office

Factory and Laboratory
Medford Hillside, Mass.

When writing to advertisers please mentlon THE WIRELESS AGE
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Radio Co-operation of Radisco Instruments

Did you ever stop to consider the “Radio-Co-operation” of the instruments you buy? How
do they co-operate and conform with each other, when they are hooked up in your station?
Do you get the strength of signal that only comes from apparatus “that works in har-
mony ?”’

Radisco apparatus does just that; every single instrument turned out by Radisco Engin-
eers is a piece of master craftmanship which must be subjected to the most rigid scrutiny
of laboratory censorship known; and not a single article is marketed until it is proven by

actual test to work in harmony with the other Radisco instrument of quality in “Radio-Co-
operation.”

ym the Radisco Laboratories is the

RADISCO COUPLER

Specially designed for use with No. 1 Variometer

The stationary winding consists of 37 turns in groups of six
turns and single turns. Strength and high insulation insured by
use of Bakelite tubing. Brass bearings support thoroughly seasoned
wooden ball; brass shaft of standard size to fit the No. 67 Corwin
dial projects far enough for Coupler to be readily mounted. The
whole instrument is finished off on a neatly varnished wooden base.

No. 2 Coupler (as illustrated) $8.50
No. 2D Coupler with dial $9.50

. Shipping weight 3 pounds.

The agents listed below carry all Radisco products and they will be glad to consult with you on the
new Radisco Coupler

AléhBANY,‘lgla.diY. Mie. C K%{N(S:AS Clgd,‘ Mé). . PROVIDENCE, R. 1.
otton o g. Co., cCreary io A Rhode Isl Elec. Equip. Co.
8 Market St. 4th & Delaware St:pp v 45 sv:shi'nag‘:gn Sl::eet.qmp Co
ASHEVILLE, N. C. LOS ANGELES, CALIF. PORTLAND, ME,,
Hi-Grade Wireless Instrument Co. The Wireless Shop, Atlantic Radio Co.,
ATLANTIC CITY, N. J. 511 W. Washington St. 15 Temple St.
Independent Radio Supply Co. McKEESPORT, PA. PITTSBURG, PA.
118 So. New Jersey Ave. K. & L. Electric Co., Radio Electric Co.,
BALTIMORE, MD. 427 Olive Street. ' 3807 Sth Ave.
Radio Engineering Co., NEW ORLE SEATTLE, WASH.
614 No. Calvert St. RoseoRaqioASI:E;)l;‘A. Norg'xwest Radio Service Co.,
BEINVILLE, QUEBEC, CAN. 604 Gravier St. 609 Fourth Ave.
anadian Radio Mfg. Co. SCRANTON, PA.
. NEWARK, N. J. ).
BOSTON, MASS, A. H. Corwin & Co., Shotton Radio Mfg. Co,
Atlantic Radio Co. 4 West Park Street. Branch %xKin sbury St
88 Broad Street , N%WC A?TL_E, v% A o Mo Jamestown, hf v ,
BROOKLYN, N. Y. ennsylvania Wireless Mfg. Co,,
Kelly & Philips, 507 Florence Ave. “8HA” s%lt%gxlx&o?doéo. Inc.
312 Flatbush Ave. o]o‘ABH 1?" dNEsBRAlsxc A 13th and Olive Street.
CHICAGO, ILL. - io Supply Co., TORONTO, ONT,, .
Chicago Radio Laboratories, 406 Brown Buﬁdmg. The Vim? S?lpply g:,N
1316 Carmen Ave. 567 College Street.
EUREKA, ILL. f Wireless WICHITA, KAN.
Klaus Radio Co. The Cosradio Co.,

Branch, Peoria, Ill. ‘eets. 1725 Fairmount Ave.

Responsible Dealers: Write for interesting sales proposition on Radisco apparatus

If none of the above agencies are in your vicinity, or do not give you the desired
information on Radisco Apparatus, communicate with

RADIO DISTRIBUTING COMPANY : : Newark, New Jersey

I# —
When writing to advertisers please mention THE WIRELESS AGE
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Booked Up . for the Present

PROOULTA

WIRELESS IMPROVEMENT COMPANY

RADIO ENGINEERS, MANUFACTURERS AND DISTRIBUTORS
47A WEST STREET, NEW YORK, U. S. A.

DEALERS-AMATEURS-EXPERIMENTERS :

Some time ago when we announced that the "Wicony"
line of Standard Apparatus would be made available to the Amateur
and Experimental trade we had expected that "after war" condi-
tions would result in a falling off of our regular business v;th
the War and Navy Departments, Shipping Board and Commercial
Concerns, but instead their orders have gradually increased and
this in conjunction with foreign orders from the Orient, South
America and Europe, which have also greatly increased, has re-
sulted in our factory being "swamped®.

With our present factory facilities we have there-
fore been compelled to hold up putting our proposition and our
apparatus in the hands of dealers throughout the country.

As we had promised the Amateur and Experimenter
that, at least from one source, he should be able to obtain real
apparatus, we have arranged to remedy the above conditions by
expanding our present plant and factory facilities to approxi-
mately four times their present size.

On October first we take over a factory building at
66-68 & 70 York Street, Jersey City, New Jersey, which is almost
as handy as our present location at the lower end of Manhattan,
and which will provide four times as much space. Soon there-
after we will be able to take care of the Amateur and Experi-
menter as well as our ever increasing Governmental and Commer-
cial work.

The above information is given merely by way of ex-
planation as to why it is so hard to buy "Wicony" apparatus at
the present time.

WIRELESS IMPROVEMENT COMPANY, Inc.
R. E. Thompson, )
Vice President & Gen. Mgr.

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

Radio Steers Ship

ESTS of radio control installation on the old battle-
ship Iowa, just concluded off the Virginia capes, were
declared to have fulfilled the highest expectations of naval
experts. The 12,000-ton battleship was navigated with
recise accuracy solely by means of radio waves, emanat-
ing from a control station on the battleship Ohio. The
control was found thoroughly efficient up to a maximum
distance of ten or twelve miles.

Plans are being made to use the Iowa in target practice
for the Atlantic fleet. It will be the first time in naval his-
tory that a battleship moving at full speed has been used
as a practice target. Guns of all bores and calibres will
cut loose on the old sea fighter, which will be given a
fair chance, however, of smoke screens and other simu-
lated battle conditions.

Washington Radio Conference

AMERICAN experts conversant with various phases

of the problem of national and international com-
munications have been summoned for consultation with
Government officials preliminary to the International
Communications Conference at Washington next month.
In addition to Admiral Benson, who, as one of the Ameri-
can commissioners to the conference will represent both
the Navy and the Shipping Board, Admiral Bullard, Di-
rector of Naval Communications, and his aide, Capt.
Bryant, have been asked to advise the American com-
missioners.

E. T. Chamberlain, Commissioner of the Bureau of
Navigation, and C. E. Herring, Director of the Bureau of
Foreign and Domestic Commerce, have been invited to
represent the Department of Commerce. From the War
Department, Major Gen. George O. Squier, Chief Signal
Officer, who represented the United States at the Inter-
national Radio Convention in London in 1912, has been
delegated to act as an advisor to the American repre-

sentatives.

Marconi’s Teacher Dies

THE death is announced from Bologna of Prof. Au-

gusto Righo, aged 70. Senator Marconi was his
pupil, and it was in his laboratory that Marconi began
the study of Hertzian waves.

Tuckerton Station to Be Enlarged

HE Tuckerton wireless station has been taken over
by the Radio Corporation of America, and additions
to the plant will be made which, it is said, will make it
one of the largest wireless stations in the world.
The radio station recently communicated with the
Island of Guam, over a distance of 9,000 miles.

Canadian Marconi and G. E. Co. Affiliate

THE Marconi Wireless Telegraph Co. of Canada has

become affiliated with the Canadian General Electric
Co. and the president of the latter, Frederic Nicholls, be-
comes president, while Sir William Mackenzie and A. E.
Dyment, of the Electric board, join the Marconi board.
Tze affiliation improves the position of the Marconi com-
pany with respect to a number of the patent rights and
manufacturing developments.

Col. Ceasear Bardelloni, who is to attend the interallied conference at
Washington in reference to the extension of wireless telegraphy

Airplane Radio Improved :
A REPORT has been received from the Commander,
Air Detachment, U. S. Atlantic Fleet, that the instal-
lation of distant control for ignition systems has prac-
tically eliminated all ignition noises, both on the trailing
antenna for receiving and on the radio compass coil.
This reduction of ignition noises permits intercommuni-
cation between planes in flight for distances up to 10
miles, using the skid fin antenna, whereas with the ordin-
ary installation such communication is practically pro-
hibited on skid fin antenna except when planes are flying
in comparatively close formation.

www.americanradiohistorv.com
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Marconi Pledges Radio Station to Fiume

GUGLIELMO MARCONTI, visiting Fiume on his yacht
Electra, was met at the landing by Gabriele d’An-
nunzio, the latter’s legionaries, the city authorities and a
great throng of cheering citizens, who later massed them-
selves in front of the Commander’s palace and vocifer-
ously insisted that the visitor deliver an address.
Senator Marconi complied, and, speaking from the cen-
tral balcony of the palace, announced his decision of
donating to Fiume a powerful radio station capable of
transmitting news great distances, so that the world
might learn of what was going on in Fiume. The an-
nouncement was greeted with a tremendous demon-

e d

THD

1RO o U

l-
tion. So, too, does the result ot that Hash—the general
alarm, the rush to put ship after ship to sea, the turning
of dreadnaughts and steamers out of their courses, the
exciting dashes toward the scene of the disaster.

Wireless has been responsible for the success of great
military maneuvers; its messages have probably turned
the tide in numerous battles. But it is when it is brought
into play as it was off the Delaware Capes that the human
mind best appreciates the miracle wrought when it was
invented.

The terse, matter of fact sentences in which a radio
dispatch from one of the rescue ships gives the official
account of the accident, its cause and the details of the
rescue is truly a masterpiece, a classic itself. Here it is:

-_— —
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“S-5 made quick dive for exercise 2 P. M., Wednes-
day. Large valve in air intake failed to close. Admitted
large quantity of water to living spaces.

“Boat went to bottom in 165 feet of water. Got valve
closed and expelled all water possible. Whereupon stern
lifted barely out of water; bow on bottom, inclined down
60 degrees.

“Water ran into forward compartments. Storage bat-
teries gave off strong chlorine fumes.

“Forward compartments vacated and sealed. Con-
tinued all possible efforts to expel water. No success.
Chlorine also forced vacating control room, after which
the thirty-eight officers and men crowded into two small
machinery spaces aft and soon began to suffer from bad
air.

“Finding stern just clear of water, Lieutenant Com-
mander Cooke and crew began drilling through with small
hand drills.

“Very slow work. Could only work two minutes at
a time, bad air.

“At 3 P. M. Thursday, S. S. Alanthus saw submarine,
came close, attention attracted by calling and waving
through small hole by now through submarine. Made
fast and hung to submarine until relieved Friday morn-
ing, no tools. Could not enlarge hole, but saved lives
whole crew by pumping air in with small water pump.

“S. S. General Goethals next arrived. Her chief en-
gineer clung to submarine stern. Worked small hand
drill for eight hours. Splendid work.

“Finally got hole large enough at 3 A. M. Friday and
all officers and crew escaped without permanent injury.
All suffering from thirty-seven hours’ bad air. Some
temporarily incapacitated. The captain and some others
soon revived and began assisting in salvaging submarine.

“Naval vessels that started from Hampton Roads,
Philadelphia, New York and New London began arriv-
ing early Friday morning. Ohio now attempting to tow
S-5 inshore.

“Consider saving personnel was splendid feat. Slight-
est mistake after accident on part of officers would have
resulted in loss of some on board.”

None of the naval vessels for which the Goethals wire-
lessed reached the scene of the accident until several
hours after the men had been rescued. The destroyer
Breckinridge came alongside the Goethals, and within an
hour or so after that half a dozen destroyers arrived and
the battleship Ohio was reported on the way to tow the
submarine. The submarine’s crew was also transferred

to the Qhio.
Hidden German Radio Sets Discovered

A COMPLETE wireless apparatus which was an-

chored in twenty fathoms of water off Melleha Bay,
with the mast and working parts below the surface to a
depth of about eight fathoms, has been discovered by a
party of Maltese fishermen. The apparatus, which was
subsequently removed by the dockyard authorities for
examination, is of German construction and is complete
in every detail. .

Undoubtedly signaling went on regularly during the
war with submarines lying in wait for British vessels, it
being quite possible to sink the mast before the opera-
tions were detected.

A post-war thrill was given the crew and passengers
of the Peruvian steamship Eten on her trip from South
America when a German wireless set of the telephone
type, capable of a radius of one thousand miles, was dis-
covered secreted in a water tank in cabin 28. An investi-
gation is to be made by the Navy Department.

The Eten was, before the war, the German steamship
Rahja Kootis and was interned during the period of


www.americanradiohistory.com

NovEMBER, 1920

hostilities in a Peruvian port. Her German crew re-
mained aboard and it is thought the wireless telephone
set was installed after the Peruvian Government had dis-
abled her wireless.

=-@=

League of Nations Assembly to Use Radio
N extensive wireless service will be established at
Geneva for the first meeting of the Assembly of the
League of Nations, which is to be held in November.
Three stations during the session will be in daily com-
munication with Paris, Lyons, Prague, Moscow, Buda-
pest, Nauen and Berlin.

—G—

Radio Device Prevents “Listening In”
UCCESSFUL demonstrations of a new wireless inven-
tion which marks a step towards the secrecy of wireless
telephone and telegraph messages, have taken place in
Great Britain, and Marconi is at present conducting fur-

ther tests at sea in his yacht Electra with a view to its .

wider application.

Details of the invention are secret, but it may be stated
that an apparatus has been devised which, by what ex-
perts call an “electrical method of concentration,” propa-
gates the electric wireless wave in a “beam” in any de-
sired direction and in that direction only.

Hitherto the electrical waves sent out from wireless
stations have spread out in all directions and all who “lis-
tened in” could hear. The new invention will mark the
end of the wireless “eavesdropper.” When it is per-
fected a wireless station will be able to send out Morse or
spoken messages which will be heard only by those for
whom they are intended.

The new apparatus which is being worked at an ex-
perimental station in Great Britain with a short wave
length, has recently been demonstrated by a number of
experts who expressed the greatest interest in the dis-
covery.

It is known that German wireless research has been
lately directed to this problem of the “eavesdropper,” for
the Germans realized that we were able to pick up with
our listening sets much valuable information about Zep-
pelin movements during the war.,

(b

International Radio and Wire Conventions to Be
Amalgamated .

BY the contemplated proposal of the American Com-

missioners to the International Communications Con-
ference, which will be held at Washington this month, to
amalgamate into a single bureau the international radio
and telegraph conventions, the United States may for the
first time become a party to an international telegraph
agreement.

Presidents Carlton of the Western Union and Merrill
of the Postal Telegraph Company have recently presented
vigorous objections to the proposed plan. They were
understood to take the ground that it would tend to pro-
mote government ownership of telegraph lines in the
United States, because, it was contended, the telegraph
convention would be aimed in the interest of government-
owned lines in other countries.

The American commissioners, it is understood, have
overcome these objections, arguing that the convention to
be adopted would be general in character and aimed
merely at the facilitation of international communication.

WORLD WIDE WIRELESS 9

Radio Controlled Air Torpedo

AN -aerial torpedo which can be controlled thousands
of miles away has been invented by Charles S. Price,
a British mechanical engineer.

Carrying no crew, but under absolute control to any
distance at which wireless is effective, the torpedo can be
used for exploration, observation or carrying mails, it is
claimed. It actually has been used by the British War
Office during hostilities for bombing purposes.

The machine makes photographs, and the inventor de-
clares he has practically completed an invention by which
the efforts of the bombing raid can be recorded at home
simultaneously with the raid itself, which may take place
thousands of miles away. Mr. Price said:

“The torpedo can travel from 165 to 200 miles an hour,
and I can tell at any moment just where it is.

“The Germans called it the devil’s airship. A German
who was a butler in England in 1915 offered me on behalf
of the German Government $5,000,000 for the secret. He
was locked up in the Tower of London as a spy.”

View of the high-frequency generators at the Eilvese station, Germany

Mr. Price declares he can steer the torpedo to New
York or any other part of the world from wireless sta-
tions in Great Britain.

("’n‘
Nauen Station Dedicated

THE completed wireless sending station at Nauen, Ger-

many, was officially dedicated Sept. 29, in the pres-
ence of an invited company, including Ellis Loring Dresel,
the United States Commissioner to Berlin. Other mem-
bers of the American Mission also were present, as were
representatives of a number of other countries, American
and English newspapermen and German officials and
scientists.

President Ebert, who spoke at the function, after con-
gratulating the German makers of the plant on their skill
and ingenuity, sent broadcast a message opening the new
service.

The towers and antennae which serve America, just
completed, have a sending radius of 12,000 miles and a
capacity of 75 words per minute.

The presence of Mr. Dresel attracted much attention
and he was continually being photographed by Germans
while he was making his tour of the plant.

Wireless communication between Buenos Aires and
Nauen, Germany, was inaugurated with the transmission
of a message from Nauen saluting President Irigoyen.

The foregoing message was sent from Nauen direct by
the wireless system.
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A Newspaper’s Use of the Radio Phone

Some Epochal Achievement of the
Present and a Forecast of the Future

A NEW era in journalism
opens with the advent of
the wireless equipped reporter.
Twenty-one years have gone by
since the first radio reportorial
feat was accomplished during
the international yacht races
off Sandy Hook; scarcely as
many days have elapsed since
the modern method was re-
vealed in reporting the last
contests from destroyer, blimp
and aeroplane. But still an-
other step is to be recorded.
This time it is an achievement
belonging to the other side of
the Atlantic and behind it is a

-personality.
. Emphasis on the human equa-
‘tion in this instance is in

accordance with the best tradi-
tions of the art, for the ad-
vancement and expansion of
the wireless method of com-
munication is largely due to its
attraction for men of vision.
Radio’s chief charm has always
lain in its unrealized possi-
bilities, and in no other art or
science is there a more certain
welcome for those whose habit
of looking into the future
presages some forward step in the universal application
of ether-wave communication.

Novel, yet characteristi?, if not typical of the catholicity
of professions and vocations represented in the ranks of
wireless enthusiasts is the welcome acquisition of a news-
gatherer in the person of Tom Clarke, of London and the
world, a newcomer in the field who from his point of
vantage as news editor of a great daily newspaper en-
visioned and put to the test some unique applications of
wireless as a means of the extension of journalistic
achievement.

Mr. Clarke recently visited America and thus disclosed
the man that was hidden behind the cloak of anonymity
which shelters the editors of newspapers from the public.
His post is the important one of news editor of the
London Daily Mail. He functions, one might say, as a
Dean of Public Intelligence, guiding the news destinies of
one of those daily journals that Henry Ward Beecher
liked to call “schoolmasters of the common people.”
Scattered rumors had trickled into the United States
that the London Daily Mail was doing things journalistic
in wireless, prior to the advent of Mr. Clarke on
these shores, and it was becoming definitely known
that Lord Northcliffe, owner of this paper, also
The Times, and a string of others, thought enough
of radio to have his principal London newspapers
equipped with receiving sets of the latest type.
Nothing was definitely known, however, of the
painstaking “try-out” of wireless in its relation to
modern news gathering.

Mr. Clarke made some pertinent observations on
this question during a special interview for THE
WIRELESS AGE.

“There are some distinctly new conceptions of
wireless,” he said, enthusiastically, “but better

to gauge the possibilities let me tell you what

The voice of Melba being directed into a microphone, hooked
up with a 15 kw. set transmitted on a wave length of 2,800
meters

Mr. Tom Clarke,
news editor of
London
Daily Mail

10

we have been doing in London.

“First of all, I want no
credit for what has been done:
I am merely a cog in the wheel
that revolves about the very
genuine personal interest in
wireless taken by Lord North-
cliffe, who, you may be inter-
ested to know, has a receiving
set of his own in his office in
The London Times. It is en-
tirely due to him, too, that The
Daily Mail was the first British
newspaper to install a perma-
nent receiving station in its
building.

“Last June, we undertook to
awaken the British public to a
popular interest in wireless, just
as once before The Daily Mail
stirred the national imagination
to realize the vital importance
of flying. The initial step was
the broadcasting of a concert
by the famous singer, Nellie
Melba, her voice being heard
not only by the amateurs of
Great Britain, but in the wire-
less stations of Paris, Berlin,
the Hague, Madrid and in
Sweden. The transmission was
effected from the chelmsford
works of the Marconi Company, the beautiful voice of the
Australian Nightingale being directed into a microphone.
hooked up with a 15 kw. set transmitting on a wave length
of 2,800 meters. The complete success of this experiment
demonstrated to everyone’s satisfaction the entire feasi-
bility of the plan of our newspaper to do a public service
by bringing the practical utility and economy of wireless
within the familiar knowledge of our people.”

Several weeks priod to the date of the Melba radio
concert a test was made without prior publicity that
nevertheless was of great significance. A reporter tele-
phoned by wireless from Chelmsford direct to The Daily
Mail office several news messages for publication, usher-
ing in a new era in daily newspaper reporting. One
message dealt with the successful conclusion of an aero-
plane test at Chelmsford and the other reported an im-
portant ruling of the court as to motor car licenses.
Many representative journalists, recognizing the import-
ant bearing of the experiment on future transmission of
news were present in the newspaper office and agreed
that the radio speech was clear and infinitely better than
news telephoned over the wires by other reporters.

There were other tests, but the one that specially
challenged the admiration of Mr. Clarke was made
in mid-summer’s adverse atmosphere.

“To my mind, as a journalist,” he said, “and
from a newspaper standpoint, the outstanding
dramatic fact in wireless achievement of the pres-
ent year occurred on July, 23rd, when we sum-
moned one of our reporters to the Daily Mail Office
while he was traveling on a suburban train speed
ing toward Dover.

“He carried a small portable receiving set, de-
signed by Marconi engineers. The aerial was worn
under his waistcoat, the receiving instrument being
in a small despatch case.
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“The reporter—incidentally he was Harold Pember-
ton, son of Max Pemberton, the famous author—was
merely told to ‘lose himself’ anywhere he liked. He was
instructed to carry the wireless apparatus in case he
should be wanted at the office. Having had no previous
experience with the modern radiophone he was not a little
skeptical, and decided that in any event that on a railroad
train, with the conflicting noises of whistling engines
and the echoes of tunnels and embankments, it would be
impossible to hear over an ordinary telephone with any
distinctness.

“He afterwards told me that he was as greatly astonished
as his fellow passengers in the small and noisy compart-
ment when the railroad carriage became filled with music.
One of the passengers asked pointedly for an explanation ;
voicing the opinion that Mr. Pemberton was a traveling
representative for a new kind of gramaphone, with a
sample concealed somewhere in the despatch case. Then,
suddenly, the music ceased and a voice said: ‘Is Mr.
Pemberton there ?’

“Instinctively he replied, ‘I am here,” forgetting that
he had no means of return communication. Then this
message came from the news editor, via Chelmsford:

You are wanted at The Daily Mail Office at once.
Have inquired at your house, and they do not know
your whereabouts. On receipt of this message please
communicate as soon as possible with The Daily Mail
office. Good-bye.

“At that moment the train was traveling at a good
speed and was about forty or fifty miles from the trans-
mitting station. At the next stop he left the train, phoned
through to our office and was instructed to return by the
next train, as we had important work for him to do;
and in due course he arrived back at Carmelite House.”

Mr. Clarke added that this achievement caused good
humored consternation among members of the reporting
staff of all the London newspapers. Said one journalist
to him: “Where is it going to end?- It looks as though
the day is near at hand when, as you engage a new re-
porter you will hand him his wireless set, allot him his
personal wavelength and have him at your call at all
times and places!”

With the incident that occasioned the remark in mind,
and knowledge of the recent great improvements made
in portable receivers, the journalist’s observation seems
less a prophecy than a prediction. The type of despatch
case set used by Mr. Pemberton is illustrated in the ac-
companying photograph, examination of which will indi-
cate that this instrument has all the advantages of bigger
and less convenient apparatus. The loop aerial measures
1332 x 16)% inches, containing 50 turns of No. 20 wire.
The receiver case, measuring 1315 x 1714 x 8 inches, is
about half the size of the ordinary suitcase and weighs
no more than this style of traveling bag. Six vacuum
tubes are in the circuit, the four bottom tubes, shown in
the illustration, amplifying in four stages the currents
from the transformer. The tube next to the tap acts as
a rectifier, and the topmost tube magnifies the rectified
signals in the telephone circuit.

The full possibilities of radio communication with this
type of equipment are still a long way from realization.
As Mr. Clarﬁe observed: “It requires but little imagina-
tion to visualize the day when any man will be able to
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carry a personal transmitting set along with the receiver.
And it is but a short technical step to arrange for a bell
calling device for such portable apparatus, doing away
with the necessity for continuous listening-in.” He added
also that the police in more than one country had dis-
played great interest in the portable radiophone tests
conducted by the newspaper.

“What the future holds,” he continued, “is illustrated
in the fact that the lead set by the Daily Mail in develop-
ing the application of wireless to daily journalism has
been taken up in other quarters. Our Manchester office,
as well as our London headquarters, has now been fitted

The receiver carried by the wireless equipped reporter, contained in a
despatch case and hooked up with a frame aerial worn under the waistcoat

up with receiving equipment and other newspapers have
followed suit. A few weeks ago the Press Association,
which serves all our English newspapers from its central
office in London, conducted for a fortnight highly suc-
cessful experiments in the distribution of news by wire-
less, although everything of course is still in the test stage.

“Wireless is still a new idea for the vast majority, and
the pain of assimilation of a new idea is proverbial. It
is therefore most unfortunate that the technical ahieve-
ments in radio are far ahead of the legislation on the
subject. We must get the laws—national and interna-
tional—in step with this revolution in inter-communi-
cation.

“In the last few years journalists have specially noted
the great part wireless has played in speeding up dip-
lomacy. Formerly it required days to get an exchange
of notes when two or more nations were in dispute. Now
it seems but a matter of hours—as witness the rapidity
of diplomatic exchanges between Moscow and Warsaw,
Paris and London. This is a matter of major importance
to the world. The quicker you can talk to the man you
are quarreling with, the quicker you will come to a
peaceful understanding.

“And as a final thought,” he concluded, “the indica-
tions are that the chief value of wireless to newspapers
will be in long-distance foreign work. Sometimes in
my day-dreams I see every national newspaper with its
own receiving set, picking up from the ether the world’s
news as it is sent out from the world’s capital.

“But, first of all, the problems of administration and
control must be worked out. These are beyond my
province ; but solved or not, in the very near future we
shall see great and startling developments in the collec-
tion and distribution of news by wireless.”

IN THE DECEMBER WIRELESS AGE

“A WIRELESS TELEPHONE SET” By E. T. JONES

A transmitter which can be made by any amateur who has a screw driver, pliers,
wire and the usual accessories of a “laboratory.”
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Seasonable Styles in Operators

By George F. Patrick

ENTLEMEN, we have with us the radio operator,

a generic term, this, meaning anyone who separates

an employer from increment by poking down a brass

key all day, without an iota of success in making it stay
down.

There are many kinds of operators: the incipient,
the coming, the full bloom, the ripe, the limburger, and
the common or garden variety known to the trade as the
ham or lid. We have bonus and bone-
head operators, press men and bush
men, experts and ex-bums, railroad
men and radio men, traffic men and
trouble men, there are chiefs and there
are supes. .

Due to the limited space allowed me
by the Editor, all except the radio
operator will be excused. We will
concentrate on an attempt to classify
and catalog him.

Although the radio operator is the
youngest of the operator family, and
therefore might be expected to be an
improvement over the 1890 model, he
retains all the family features. In
addition, he has developed individual
traits that are in turn both discon-
certing and maddening. These are
due in some measure to the difference
in operating on a wire and operating
on a ship.

That last paragraph seems some-
how to carry the implication that the
operator in one class operates while
balancing himself on a wire. Although the sigs sound
like it in some cases, this is not the thought I intended
to express. I had more in mind that there is not so
much difference between operating on a wire and main-
taining one’s balance on some ships we know of. Or,
to put it on a basis. of universal application, the operator
ashore has a trouble gang to maintain the apparatus and
lines and keep them in repair; the operator aboard ship
must hunt his own trouble and make his own repairs in
order to keep going until he arrives in port.

To do this properly, a little knowledge of electricity
and the laws governing its use is required. The most
expert telegrapher, if his knowledge of electrial ap-
paratus is confined to relays and sounders, would rate a
cipher until his ship reached port, should the motor field
open. He would not understand the actions of his motor
nor where to look for the trouble. Obviously, therefore,
it is necessary that the radio operator know more than
the characters comprising the code.

Every radio operator realizes this, but for occult rea-
sons there are some who go along blithe and carefree,
wholly innocent of elementary knowledge of the work-
ings of various parts of their sets. :

I recall one case where an operator, who had been
in the game several years, came into port and made
requisition for a new motor field rheostat. He claimed
that his was burned out and beyond repair, because no
matter how he cranked it the speed of the motor did not
vary. I wasted no time in argument. Down I went with
him to the ship, where in a jiffy I located and removed
the ground which had the perfectly good rheostat shunted
out of circuit. With any knowledge whatever of motors
he would have been able to understand the trouble and
not have laid it to the rheostat. Had he been located
at an isolated station it would have meant the trouble
and the expense of sending him a new rheostat.

12

The average radio man is not an expert; he

admits that too, there are other people in the

world who have him skinned, but you can be

dad-blamed sure that he is the backbone of
this radio game
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Another operator—this one held a special grade li-
cense—wrote up a lengthy report of how badly his mo-
tor generator was grounded. He stated that it was im-
possible to work on the motor brushes while the ma-
chine was running without standing on a piece of board
or something insulated from the steel deck. The lighting
system of the ship was the one wire and ground re-
turn system. Can you beat it?

Another reported that one end of
his motor generator ran very hot and
he had been able to run it only a few
minutes at a time throughout the en-
tire trip. Had he glanced at the bear-
ing as I did later, he would have seen
the chip of wood holding the oil ring
from turning.

There was another fellow who
found that the circuit breakers kept
opening when he tried to start up. So
he procured a small line and tied them
in, then closed the switch and went
looking for the trouble. He was able
to find his way back to the switch
through the smoke before the circuit
opened, but he couldn’t camouflage the
dripping wires and the scorched paint.

With these few instances we dis-
solve the picture on this class, com-
monly known as the Opaque Operator.

We now examine another species;
the ones who don’t know, and don’t
want to know.

This type reasons that it is the repair
man’s job to keep the outfit in shape, not his. A break-
down is welcomed ; it means less work for the rest of the
trip. It is a fact that the repair man prefers this operator
to the one who goes blundering about with a cold chisel
and hammer seeking the trouble. But he is persona non
grata with the traffic manager, who classifies him as the
Irreducible Minimum.

Then there is the opposite type, the pink cheeked, fuzzy
faced child, who has scientists, inventors and designers
outdistanced. He is running alone and far ahead of
the world, so what does it matter to him that his set
was designed and put together by highly trained and
high salaried men of long experience. They are wrong;
he has been tinkering at radio for nearly two years
now, and has the dope by the tail with a downhill pull.
This kind of operator, if not the most dangerous, is at
least the most expensive for the company. The repair
man reserves for him a special brand of hate and fear.
This young genius is never satisfied with his set:
he must rearrange connections, cut, slash, short circuit
and shunt, take out, put in, and throw away. He knows
more about how to handle storage batteries than the
combined authorities of the world and proves it by either
ruining or putting in a very precarious condition a fifteen
hundred dollar battery . . a mere trifle. I recall
one of these birds who told me that the treatment which

-the Edison people recommended for their batteries

was all wrong; he had handled them long enough to
find that out. His association with Edison batteries
had been for less than a year’s duration at the time. Mr.
Hutchinson, of the Edison Company, will probably never
know what a wealth of information is lost to him by not
having this prodigy in his laboratories.

The outsider cannot appreciate the strange results of
giving to a number of operators the same instructions
regarding the care of batteries; hardly any twc will
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follow them in the same way. Even where the instruc-
tions are attached to the battery in printed form, the
interpretation, or at least the execution, varies widely.
This may be due to a defective interpretation of perfectly
clear English, it may be just carelessness or laziness; it
may be a desire to prove that the maker is wrong and
does not know his own product; or it may be due to an
idea that some one is trying to kid them and to reason-
ing which runs: “This gink says you must put in
enough water to keep the plates covered. I think that’s
bunk. What difference does it make if a half inch of
the solution is gone when there is still a gallon or more
left?” For this class of operator, this super-dreadnought,
we vote a ticket labeled, The Expert. Now we come
to the exasperating class composed of those who neglect
to report trouble until a complete breakdown results.
They make work for the repair man and expense for
the company. A little attention would have saved both
had the trouble been reported when it first appeared.
The company carries the repair man on the payroll for
just that purpose, and it is intended that troubles should
not be forgotten but written up in the log at the time
when first noticed, the report to be made when the ship
gets in. A brief entry may reveal the beginning of a
nasty breakdown and a big job later on.

One illustrative case in my experience concerns a man
who had just been made first operator on a ship. Severe
sparking developed at the commutator; it continued and
became worse during the trip in spite of much sand-
papering and shifting of the brushes. The matter was
not logged or reported, and a transfer of operators took
place about sailing day which put another operator on
the ship. He, too, fought the commutator during the
whole of his trip, with the sparking steadily becoming
worse. By the time he returned the commutator was
in such condition that there was nothing to do but turn

The pink cheeked, fuzzy-faced child, who has
scienti i and desi s outdist d

it down. Upon taking out the armature I discovered one
of the brushes broken in two pieces where the brush-
holder hid the break. This was the cause of it all. The
first operator, fearing to create an unfavorable impres-
sion, evidently didn’t want to report the trouble and
admit he was unable to find it, since it was his first trip
as operator in charge. Had he reported the matter we
could have smoothed down the commutator without re-
moving it from the machine, but at the end of the sec-
ond trip it was so badly burned and pitted that it required
turning down, thus causing extra work and expense.

In another case the operator failed to report his bridge
telephone working poorly. The dry cells for this tele-
phone were located in the wall set on the bridge and had
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run down; the matter was not reported and later on the
cells became leaky. One of them rested on one of the
wires leading to the transmitter and this wire corroded
off, leaving the insulation intact. Upon discovering that
the telephone was not working and after putting in new
cells it took considerable time to locate the trouble. Had
a report been made when the telephone began to work
poorly it would have been a matter of five minutes’ work
to replace the dry cells with new ones.

There are some who go along blithe and care-
free, wholly innocent of elementary knowledge
their apparatus

Numerous receiver troubles go unreported in this way
antil the receiver almost ceases to function. A poor
switch or post contact, a broken or loose wire, may make
the signals come and go, and aside from the annoyance
on the ship, it causes much calling and repeating by shore
stations crowded for time, to say nothing of the inter-
ference and delay to others in the vicinity. The member
of this “sufficient unto the day is the evil thereof” class
is best termed the Good Waiter.

Then there are the Accumulators; those operators who
regard time spent in keeping the radio cabin and operat-
ing table clean and in order, as time wasted. Always dis-

‘tributed about the room, on the floor, hung on the switch-

board, or draped over a chair, are newspapers, maga-
zines, shirts, underclothes, tools, mandolins, guitars, ban-
jos, wire, and assorted sizes and shapes of what-nots,
while the table top accumulates dust, pencil shavings,
pipes, cigarette ends, burnt matches, and miscellaneous
collar buttons, laundry checks, photographs, theatre pro-
grams and medicine bottles. It must have been such a
cabin scene which inspired the writing of the Battle of the
Winds. Nothing changes this habit but a course in matri-
mony.

Agd just as there are differences among operators in
method of handling and caring for apparatus, so are there
many different styles of operating or telegraphing. There
is, first, the Beginner, whose familiarity with the code
has not progressed beyond bowing acquaintance, and who
must pause now and then to count the number of dots
and dashes in a character. Scarcity of operating person-
nel at hand and a big demand is responsible for the fact
that they obtain licenses and employment. It is true that
everyone must make a beginning, but the logical place
is in a class or school; it is pretty tough on the rest of
the gang to turn such ones loose and alone on a ship
to leave a trail of rage and profanity behind them as
they stutter and stumble their uncertain way from port
to port. The Boy Scout movement is a good thing, and
generally endorsed; but it should not disrupt organized
business. :
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Next we have the operator who likes to hear himself
send, sometimes called the Marathoner. He is utterly
unable to comprehend the fact that he is expected to
come in and state what he has to say concisely and then
subside; he makes lengthy calls, goes into windy ex-
planations, gets half way through a sentence then goes
back and starts over again. After the burden of his lay
has been analyzed his thesis of eighty or one hundred
words, you discover perhaps, that he wishes to repeat
the message. One word, “repeat,” or ‘“again,” would
have been sufficient, or better still, QTA, three letters.
The fact that the whistle blew, the detector knocked out,.
or he had to stop writing to pursue, capture, and kill a
fly which was bothering him, is of no moment to you
or the half-dozen others who are standing by, waiting.
He is the type who wants to know the identity of every-
one he hears and all about him, he is the QRA hound, and
ranks low in the animal kingdom, both in the opinion of
those whom he QRAs, and those with whom he interferes.
If we could have a tape record of the matter sent by one
of these sea lawyers on an average trip, it would probably
show a total of 30,000 or 40,000 words sent, and actual
business handled of about 300 words.

These radiating operators cost the companies money
and prestige. Since depreciation of apparatus must be
figured out of profits, all useless sending is a drain on
the dividends. The steamship companies, who furnish
the reason for the existence of ship apparatus depart-
ments of radio companies expect prompt and efficient
service for their money; any delay, any failure, any
mutilation of their business certainly reflects on the radio
company. Then, too, down in the engine room is an engi-
neer who must make as good a showing as he can for
the precious coal given him; he watches with apprehension
the meters on the radio circuit, and he is sure to com-
plain, and probably exaggerate, the cost of the radio
to his company. A silent prayer goes up to the air brake,
non-skid operator.

We have, too, the Ultra Heavy Sender, the one who
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makes long dots and short dashes. An ouija board is
required when copying this party of the low frequency
wrist as he lingers lovingly over his square dots. These
are sawmill artists misplaced.

The just-as-bad opposite of this type are the Brown-
ings. They put a bug attachment on the key, move the
weight to the extreme limit, and give a correct imitation
of a machine gun. But we are not yet ready to work
bonus from ship to shore, and there is no necessity for
them leaving jobs on fast wires to go to sea for, ahem,
one-fourth of shore pay. Perhaps they find consolation
in our appreciation of the sacrifice they are making in
staying with us and teaching us something about the
game.

One more class of fraternity brother deserves men-
tion: The Long Distance Bug, forever working long
distances and giving it wide publicity. He is a Big
Bertha operator. It is with great difficulty that the mem-
bers of this clan succeed in handling business a paltry
300 miles; 2,000 miles is a cinch, but offer traffic at 200
miles—the distance is too short; it is very hard to make
them hear. These are walkers, who omitted learning to
creep.

And last, but far from least, we have the good old
Average Radio Man, interested in his work, keeping
posted and up to date by reading the various radio publi-
cations, striving to get the most out of his set, willing
to listen to advice, and to try and keep things tidy and
clean. He is loyal to his company, he takes a pride in
his set and its performance; he has a head which he
uses in the handling of business, and he acknowledges
that the only reason he works at radio is to make a liv-
ing and keep from starving to death. He has no $400
job waiting ashore for him any day he wants to take it;
he admits that. He is not an expert; he admits that too;
there are other people in the world who have him skinned,
but you can be dad-blamed sure that he is the backbone
of this radio game, and the thing that holds it together.

May his tribe increase! :

Universal, Honeycomb and Lattice Coils

By O. C. Roos,

Fellow I. R. E,

(Continued from October WIRELESS AGE)

SyNopsis OF FOURTH INSTALMENT

Formulas; selection of 12 coil-problems for mechanical
design and comparison of windings; comparison of “cross-
step” and “cross-spiral” design factors.

GENERAL DEFINITIONS
p=P/2 is the radius of winding pin (see

figure 33) (12A)
W+-P W+4-P
sin G,= ; sin Gym= (13A)
GENERAL RELATIONS
K=V (w+P)*+lasu (17B)
=l csc G (18B)
. (P+D) (P+D)
6=sin™ =sin’! . (19B)
K V (w+P?) 4P
ResuLTANT FORMULAS
¢=0+G.,. (20B)
L=stretch of wire between “following” pins.
=K, cos 04 (P+4D) ¢ém. 40)
F,=length of wire in handwound (semi-
manual) coil.
=30 my L/s. (5C)
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M=required distance between adjacent winding
pins in outer level of semi-manual wound
coils—see figure 33—l

=(P+4D) csc ¢; sometimes written M,. (6C)
; SpeciaL F6RMUM, ArL CoiLs
LL,=Approximate length of sinoidal wire in
basket-layer (advance travels 360°)
360 my le T X
= \/ 2.s+7? w? cos® .dx (7C)
S lu . o lu
180m
s= . (8C)
ma—I1
360
H,=-—— where there are N-wire spirals. (9C)
sqN
h,,:h:/N for N-wire step-lattices. ( 10C§
h,=h,/z for z-lattice single-wire coils. (11C
(P+D)Kz2,
L= (12C)

(P+W) VK?::—(P+W)*+(P+D) VK*%—(P+D)*
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Below ,is a tabulation of given and required Design
Factors for 12 coils arranged in sets, with variations in
same given factors in every set.

First SET—GIvVEN 5, t, D, dy, H

Coil S t D d H km Gm M w y F
IG 186° 1”7 05 47 1% i iiiiieiiiteeiiiitetetiinsannenns
) S 8.25 10.5° 30 1.5” 10 400
IIG 186° 1.5% .05" 4" 1" i\t tiveenaceovrasnoonncacnssacasnses
) 9.08” 9.5° 30 1.5 15 596
IIIG  186° 1.57 057 60” .17 ... ..ieviueeossorsoncencsneonnssns
) 100~ .83° 30 1.5" 15 6642
IVG 186° 4.5 1”7  60” 3™ t0i.vuieriuceronnsocanncosiosscnnnss
L 105" 25 30 4.5” 3 1490

L3

Under every coil, in the factor columns, there are an
upper and lower space for entry of data. The upper “G”
is for given data, the lower “R” for evaluated data.

When 2s > 360°, we obtain the value of m by dividing
360° by v instead of 2s by v.

CoiL I
To get kn we have from equation 1B: dp=d;+4t=5",
180 180
and from equations 3A and 4A : x=——=——=15, and
v 12

from 8B: w=Hx=1.5".
y=t/2D=10 layers from 11A.
From 11B we get
kn=1w?+76x10* d* s* = 8.25
G=10.5° ,
n=my from 9A=300 turns and from 1C
F=414 feet of wire on coil.
From the equation 7A the axial spacing-ratio c, is equal
to 2. This is fair, but could be improved by use of a
smaller wire since the spacing H is fixed.

t
The design factor —=2.67 which is fair and —=.67.
w w

CoiL II

We will improve this design by increasing t to 1.5".

Sin G is about .165 and G is now 9.5° instead of 10.5°.
We have n=450 turns.

The length of wire according to formula 2C is not
in the ratio of the layers; i. e., 1.5 times 400 turns or
600 turns; as the decrease in sec G from 1.02 to 1.01
lf)rings this to about 99 per cent of that result of 596
eet.

CorL III

Change d; to 60 inches. This is an impractical case
electrically except for ranges above 20,000 meters, as it
contains 450 turns.

The average cross-step kn is 105 inches and the average
swing-angle G, with same thickness, t=1.5" as before,
is only 50 minutes.

From formula 2-C F=3.14 my d, sec G, we can
neglect the effect of sec Gy, as it is practically unity; i. e.,
the coil winding is almost perfectly efficient in producing
inductance. The amount of wire used is about 11.2 times
that on coil II, from the ratio of their dn, or 6642 feet
approximately with 450 total turns as before.

Cor IV

We will use insulated flexible wire HD=.3" and
D=.1". Hence c=3, for this coil. Everything else will
be given as in Coil III, except that the number of layers,
y, will be cut down so as to make 3y=3 layers of 30 turns
each. These layers are to measure a depth t—=w=4.5".
One layer is 2D or .6” deep, hence the ratio r of layer
separation, b, to diameter of wire is 5; or between layers
is placed a dielectric equal to a thickness of 3 levels or
diameters of wire. This makes a strong cross-section,
mechanically, compared to a shallow winding.

We have d,=64.5; n=90; k,=105"; G=2.5" ap-

HONEYCOMB AND LATTICE COILS 15

proximately. This coil is practical for the very longest
waves now coming into use.

It is interesting to consider again the general design
formula derived from equation 5B: 2msa—2s=
360mz. This is a Diophantine equation and depends on

constants “a” and “z” not necessarily given in the
problem.
If z=1 we have
180m
s= (8C)
ma—T1

This shows two things clearly:
1st—That the swing is a function of the turns per
“layer,” m, except that
2nd—with many turns per layer the swing is inde-
pendes%t of this factor; for in this case
1

S=

approximately.
a

SEcoND SET—3 CoiLs—TABULATED DATA
Coil dm a t m w D s v Gm I'm n F

VG 57 2 1”7 10 1”7 .05"

94 14/19° 18 18719° 13155 " 19"+ 100 135"
VIG % 3 % 10T IR 05 e
O 62'20/29% 12'12729°"18° """ 197 "100 139"
VILG 578 I e T s L
| 36'36/49° 7'17749°32° " 174" 100 153
Co. V
Assume: w=1"; d,=5"; t=1"; m=10; D=.05".
2s
From equation 8C we have ——=2sa—360 or
: m
(10a—1)s=1800 (8C)

Now, since a must be, under all circumstances, a whole
number, we will assume a trial value:

a=2 _ o '
14° A R I -
<s==94— ' :
19
2s=p=189— . =
19 B
18° - _ ) :
The advance v=18—9- VoL, e e tiead
1

By trial v is found to go exactly into the pitch.

We can also conveniently design a pattern for a lattice
by assuming the advance as a submultiple of the cir-
cumference, as is done in figures 22 and 23, taking care
that this submultiple is also a submultiple of the pitch,

e. g., taking —— as the advance we may select a pitch
19
360m

19
ditioned by the fact that a multiple of the pitch, such as
360mz

19
differ from 360 degrees or a multiple there of exactly by
v the amount of the angular advance, e. g.,, when m=4
and z=5.

These exceedingly mixed numbers for s, m and v are
very inconvenient to handle but are seemingly inevitable;
as “m” and “a” must be a whole number in equation 8-C.

We greatly simplify the arithmetical work if we cal-
culate G from dn by deriving k, as before from dp.
This assumes, as true for all practical purposes when
G < 15°, that G and ky increase pro;x)rtionally to dn.
This is allowable as Gy, here equals 13.5 degrees.

The mean separation of wires, hy, as shown in figure

The value of “a” is con-

as a multiple of v.

where z is, of course, a whole number must
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28C, is given by equation 7B and F, the length of wire
by equation 1-C as 142 feet approximately.

In coil VI we will keep m constant, but change s and v.
In other words, when s or v are not given, there is
another semi-independent factor to be added to the
five usually given to determine a coil. It is the factor
a, in equatioré 8C, which factgr must be a whole number.

o l [
Here s=62— and v=12—. The separation h, is
29 29
smaller theoretically, but not noticeably so practically,
compared with coil V. There is about two per cent
more wire for same number of turns.

Com. VII
In equation 8-C, specially applicable when m=10, let

a=1. Then s=20, but v is zero.
36° 17°
Trying the value 5 for a, we get s=36—; v=7—;
49 49

G=32° and the wire used is about 12 per cent more than
in coil VI or 156 feet. This coil is poor, electrically.

TraiRD SET—Two CoiLs—Coir VIII
t
This is to be a Maxwell coil, with design ratios —=1;
w
d
—=4. It is supposed to be used as a small loop and to
w
have insulated flexible wire with large spacing factor, C.
Here d,=12"; t=w=6"; D=.25"; m=10; a=2; hence
the swing, advance, etc.,, as determined from equation
8C, are the same as for coil V.

14° 18° 2w ,
s=%—; v=18—; H=—"-=12"; c=48; y=6.
19 - 19 m

Hence b=1" and r=4. This means that the layers are
separated by insulation of twice the depth of the ex-
ternal wire diameter. This may be air insulation. There
are 60 turns, the mean separation hy is, HcosG=
1.2c0s3.5°=1.2" and d,=18".

F=300 feet approximately, of wire.

Here there is ample spacing between adjacent wires
on any level and between adjacent layers. The wire
efficiency is high, the distributed capacity is low and the
wire resistance can be made as low as desired in reason,
by the large spacing factor c=4.8 used, permitting wide
variation in size of wire, whether stranded or solid. It
is easy in winding coils, to separate two layers, but not
the two levels constituting any given layer.

THIRD SET—THREE CoILs—TABULATED DATA

Coil di t w D ma s v H G y ndm F

G 127 67 6" 257 10 2 ..eiiieitii ittt ittt aae e
VIIIR .i.iiiiiiinenennnn. 94 14/19° 18 18/19° 127 3.5° 6 60 18~ 300
257 20 2 1.~ 80 60”. ..

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

We have in coil VIII two previously untabulated
design-ratios. First r—=4 which is repeated in Coil IX.
Second, C=2.4 which is 4.8 in coil VIII and coil IX.
Therefore, H=CD=.6" and b=rD=1".

n

But y—=—=4; hence t=4" and d,=d,—t=.56".
m

m
Since w=— H we have w=6", lh,—=.6". The swing-

2
angle G increases the wire length about 1% to 1280 feet
approximately.
t should be noted that in general we get good values
m
of s and v when — > 10 in equation 8-C.
a

THE WIRELESS AGE

www.americanradiohistorv.com

NovEMBER, 1920

FourtH SEr—MuLrti-LaTTIcE CoIL DESIGN—
Two CoiLs

TABULATED DATA
Coil  di D s v m t w y Hg H G nt F

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

4 13.5" 300 5950°

Coil X is 4-wire, uni-lattice spiral-wound and coil XI
is 5-wire, bi-lattice step-wound.

Coil X is just four separate coils or lattices started 90°
apart. No lattice has any advance as its swing is an
exact multiple of 360°.

Coil XI on the other hand has an advance which slips
back half its own value at every “turn” in five separate
circuits, simultaneously.

In Coil X we find that H,, the smallest axial pitch=
360
—— where N is the number of separate spirals—four in

s
this case. This is formula 9C.

From 9B, using k, for 720° and w=30" we get k,=
243" and G=3.4°.

n,=240 turns total, in all four windings and 4,920 feet
of wire are used, allowing .3% increase on account of
angle G. The average separation of adjacent wires is
3.65" approximately. The separation of wires belonging
to same winding is four times this distance or 14.6". As
these windings are put in series their distributed
capacity, increases, but the inductance more than com-
pensates for this increase. The ratio c therefore varies
between 1.5 and 6 according to the way the four circuits
are used. Figure 36 shows the schematic layout of one
level, developed on a plane.

To get kq we use s;=720° in 15-B. The radial separa-

b
tion b=2" and the ratio r=5:8. Coil X is adaptable
for loop reception work.

In Coil XI there is no problem involved except to start
the five windings 2.4° apart and to jump them back every
turn 1.2° on the last step. When G < 30° and v < 15°
we may ignore the shortening of the last step on every
turn if l.,/k is less than 5%.

In a multi-lattice, multi-wire coil the axial separation

h, for N wires is —.
T

2w 60
Here H=——=——=2".
m 30
With five wires, N=5 and Hy=4".
But G,=15.5° whose cos=.97.
““hy for 5 wires is .388". N
For a bi-lattice coil h"=—=.194".

Hence with D=.1"; ¢=1.9; let r=10, then b=rD=1"
and t=by=2". This coil is rather flimsy, and while
very efficient electrically, is not structurally sound.

It should be re-designed on the basis of coil IX.

ha
The formulas hy= (100)
hy
and h,= , etc. (11C)
z

are of importance in allowing for diameter of wire and
insulation in multi-wire, multi-lattice coils.

(To be continued)
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PROGRESS IN RADIO SCIENCE 17

An Improvement on the Duplex System

RNST F. W. ALEXANDERSON has developed a

means for neutralizing in the receiving apparatus,
the effect of waves which are being transmitted from the
same station.

Separate antennae are used for transmitting and re-
ceiving purposes. Both of these antennae may be sus-
pended from the same towers in whole or in part, or may
be located in fairly close proximity to each other upon
separate towers. In order to overcome the effect in the
receiving apparatus of the waves impressed upon the
receiving antennae from the transmitting antenna Mr.
Alexanderson derives by direct connection to the trans-
mitting antenna, an electromotive force equal in value and
opposite in direction to the potential induced upon the
receiving antenna from the transmitting antenna and im-
presses the desired electromotive force upon the re-
ceiving circuit in such a manner as to neutralize in the
receiving apparatus the effect of the induced potential.

Frgure {

Figures 1, 2, 3—Circuit diagrams of the improved duplex system using Wh

This will best be understood by reference to the
following description taken in connection with the ac-
companying drawing. '

Figure 1 indicates a transmitting antenna supported
upon towers 2 and 3. A receiving antenna which is
insulated from the transmitting antenna is supported upon
towers 3 and 5. The receiving antenna may be supported
upon the towers 2 and 3, or may be supported indepen-
dently of either of these towers, but in close enough
proximity to the transmitting antenna so that both
antennae may be readily connected to the operating
station. The transmitting antenna may be supplied with
signaling current from a high frequency alternator
coupled thereto by means of the coils 7 and 8. The tuning
of this antenna may be accomplished by means of the
usual variable inductance. The signaling current may be
controlled in any desired way for transmitting either
telegraphic or telephonic signals. In case it is desired
to transmit telegraphic signals, a key may be inserted in
series with the alternator and coil 7, as indicated in the
drawing. The receiving antenna is connected to earth at
10 through the coil 11 which is coupled to the coil 12 in
the receiving circuit of the electron discharge device 13
which may serve as an amplifier and detector for the
signals which it is desired to receive. The receiving
circuit comprises the cathode of the device, the grid and
a variable condenser for tuning the circuit to the fre-
quency of the waves to be received. The detector circuit
comprises the cathode, anode 17, a battery 18 for supply-
ing the operating current, and the usual telephone
receivers, these receivers being shunted by the condenser

20 which serves to by-pass the high frequency com-
ponent of the current flowing in the circuit.

With the system thus far described, when signals are
being transmitted, potentials of such magnitude will be
induced in the receiving antenna that the received signals
will be unintelligible even though the two sets of signals
may differ considerably in frequency. To overcome this
difficulty a shunt connection to the transmitting antenna is
provided from the point 21 to earth at 22 through the in-
ductance 23. The inductance 24 is coupled to inductance
23 in such a way that the potential induced therein is
equal and opposite to that induced from transmitting
antenna upon the receiving antenna. The potential thus
obtained is impressed upon the receiving antenna by
means of the connection wire 25, a variable condenser 26
being included in the circuit for tuning it to the frequency
of the transmitting current. The two opposing potentials
thus neutralize each other and as a result the receiving

Figure 2

bridge pri ','
apparatus will not be affected by the waves transmitted
from the transmitting antenna. If any difficulty is ex-
perienced in adjusting the neutralizing circuit in such a
way as to entirely overcome the effect of the transmitted
waves a frequency trap consisting of a condenser 27 and
inductance 28 may be inserted in the receiving circuit.
If this frequency trap is tuned to the frequency of the
waves transmitted, it will offer a high impedance to waves
of that frequency and a much lower impedance to received
waves which differ somewhat in frequency from the
waves transmitted.

In figure 2 the neutralization of the induced potentials
in the receiving antenna is accomplished by an arrange-
ment of electrostatic condensers. The neutralization
effect in this case is to the highest -possible degree inde-
pendent of the frequency and therefore a higher degree
of neutralization is possible. The neutralization s also
independent of fluctuations in the operation of the trans-
mitting apparatus and the regulation of the system is
simple. The operation of this system is based upon the
Wheatstone bridge principle and will be best understood
by reference to the diagram, figure 3. In this diagram
the condenser 29 represents the capacity between the
receiving aerial and ground. The corresponding capacity
on the other side is the condenser 30 which is termed the
“counterpoise” condenser. This is inserted in the ground
connection of the receiving antenna as indicated in figure
2. The capacity of the receiving aerial is fixed by the
antenna structure and the counterpoise condenser has a
fixed capacity which is not changed during the operation
of the system. The third arm of the bridge which is
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termed the “exposure capacity of the receiving aerial”
comprises the natural capacity between the transmitting
and receiving antennae, and is represented by the con-
denser 31. This capacity also is determined by the an-
tenna structure and is substantially constant. To balance
this exposure capacity a condenser 32 is employed, which
is termed the “‘exposure capacity of the counterpoise.”
The condenser 32 is variable and by adjusting its capacity
it is possible to balance the system in such a way that the
points 33 and 34 at the ends of the receiving coil 11 are
at equal potentials in so far as the transmitted waves are
concerned. In this arrangement the potential across the
capacity 31 represents the induced potential on the
receiving antenna and the potential across condenser 32
is a potential derived directly from the transmitting an-
tenna which is connected to the receiving coil 11 in such
a way as to neutralize therein the effect of the potential
across capacity 31. In actual practice it may be con-

NoveMBER, 1920

venient to divide condenser 32 into two parts as indicated
in figure 2, where 35 is a fixed capacity and 36 is a
variable condenser by means of which the operator can
easily balance the system.

While the potential due to the signal transmission is
equal upon the two terminals of coil 11, it will be apparent
from a consideration of figure 3 that both of these ter-
minals have a considerable potential difference above
ground. Some care is therefore necessary in designing
the transformer of which coil 11 is the primary in order
that the electrostatic influence between the primary and
secondary winding of the transformer shall be well
neutralized and balanced so that this electrostatic influence
will not produce currents in the receiving apparatus.
This is accomplished by constructing the secondary
winding of two carefully balanced coils 37 and 38, con-
nected in multiple, the middle point of the winding of
each of these secondary coils being grounded at 39, as
indicated.

Hammond’s Selective Transmitter

N interesting method of transmitting signals so that
they affect only the receiving stations they are intend-
ed for, is credited to John Hays Hammond, ]Jr.

Figure 1 shows a transmitting station, in diagrammatic
form, with a movable inductance coil in one position. Fig-
ure 2 shows the same transmitting station with the in-
ductance coil in another position.

In the figures, A is an antenna in circuit with an in-
ductance coil L and grounded at E. A high-frequency
alternating-current generator G is in circuit with an in-
ductance coil L’ and the condenser C is in a shunt circuit.

Figuret

Figure 1—Diagram of transmitting station with movable
inductance coil in minimum position

The coil L’ is rotatable on the pivots D and E, so as to
vary the mutual inductance between it and the coil L. In
figure 1, coil L’ is shown in its position of minimum mu-
tual inductance, and in figure 2 in its position of maximum
mutual inductance with coil L. A key K closes and opens
a circuit including the battery B and the electro-magnet
M. In figure 1 key K is open, and in figure 2 it is closed.

The movable core or plunger N of the electro-magnet
M is connected at one end by a rod to the piston P which
travels in the cylinder O and is normally held near the
left end of the cylinder by the compression spring S. The
small pipe Q connects both ends of the cylinder O, and
allows the air or other fluid in the cylinder to pass only
slowly from one end to the other, so that the piston and
the plunger N can travel only slowly in both directions.
Attached to the other end of the plunger N is the rod H
which is connected to a crank or bent arm F’ on the pivot
F in such a way that as the plunger is drawn into the elec-
tro-magnet M, the coil L’ is rotated into its position of
maximum mutual inductance with the coil L, and when
the electro-magnet is de-energized and the plunger N
moves away from the electro-magnet under the influence
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of the spring S, the coil L' is rotated into its position of
minimum mutual inductance with the coil L.

When in operation, the generator G is sending high-
frequency alternating currents through the coil L’, but if
the key K is open, so that the electro-magnet M is de-
energized and the coil L is in its position of minimum
effectiveness, as shown in figure 1, coil L’ will have little,
if any, effect in inducing oscillations in the coil L and an-
tenna circuit A L E, and there will be little, if any, radi-
ation of electric waves from the antenna A. When, how-
ever, the key K is closed, so that electro-magnet M is ener-

Figure 2—Transmitting station with inductance coil in a
maximum position
gized, plunger N drawn in, and coil L turned into its po-
sition of maximum effectiveness, as shown in figure 2, it
will induce powerful oscillations in coil L and antenna
circuit A L E, and electric waves will be strongly radiated
from antenna A.

Owing to the dash-pot arrangement of piston P and
cylinder O in connection with plunger N, the latter can
move only slowly and the movement of the coil L will
take place gradually preventing sharp makes and breaks
in the trains of electric waves radiated from antenna A.

At a corresponding receiving station, which is not

.shown in the drawings, the receiving circuits are tuned
.to the wave length of the transmitting station, but the

receiving apparatus will be actuated only when the coil
L’ at the transmitting station is at or near its position of
maximum mutual inductance with the coil L. When the
key K is closed, this position is reached so gradually, in
the manner already described, that the transmitted energy
will likewise increase gradually and smoothly, so that
there will be no sharp breaks or sparks which will affect
apparatus at other receiving stations not closely in tune
with the Hammond type of transmitting station.
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A New Arc Method for Continuous
Waves

ANEW method of signaling with an arc transmitter
has been developed by L. F. Fuller, who has brought
out several improvements along this line.

One widely used form of signaling with continuous
-oscillations consists in varying the antenna inductance,
either by short-circuiting a portion of the antenna loading
coil or by short-circuiting a compensation helix arranged
in the antenna circuit. This variation in inductance pro-
duces a variation in wave length and to produce a given
percentage change in wave length, the antenna inductance
must be changed a certain amount. The antenna current
through the inductance changed sets up a certain voltage,
which, multiplied by the antenna current, gives the kilo-

of with a higher current value. Therefore, less kilo-volt-
amperes could be handled by one pair of contacts, because
the voltage was high, and the voltage across the contacts
limits the kilo-volt-amperage to a very great extent. Mr.
Fuller’s invention is designed to overcome these diffi-
culties, permitting only a low potential in the signaling
circuit.

The ordinary and usual continuous oscillation trans-
mission system has an arc 2, supplied with current from
the generator 3. One side of the arc is grounded and
the other side is connected to the antenna 4, through the
variable inductance or loading coil 5. Instead of signaling
by short-circuiting a portion of the inductance, 5, a cir-

Frgure 3
Q D
N b)
a o)
lom O D

Figure 1—Diagram of transmitting system. Figure 2—S8ystem employed in high power stations. Figure 3—Cross

volt-amperes to be handled by the key or relay of other
signaling instrument. On account of practical considera-
tions, the kilo-volt-amperes which can be handled by one
pair of contacts is limited, and hence it has been necessary
to employ a plurality of contacts. With the new Fuller
method, the kilo-volt-amperes which can be successfully
handled by one pair of contacts is greatly increased and
<onsequently the number of contacts reduced to a mini-
mum. This method also provides a system which makes
the load on the key such that it can be successfully
handled with air as the contact dielectric, instead of mak-
ing the contact dielectric suit the load, for example, by
immersion in oil to reduce sparking.

Referring to the drawings, figure 1 is a diagrammatic
representation of a transmission system ; figure 2, the new
system when employed in very high powered stations.
Figure 3 is a cross section of the lower turn of the in-
ductance and the loop. .

The load which can be handled with one pair of con-
tacts is limited mainly by the voltage and not by the
current, and by making the amperes high and the voltage
low, a much greater load can be successfully handled by
one pair of contacts. Heretofore, it has been the practice
to employ a relay for opening and closing the short-
circuit around the helix in the antenna circuit, and the
relay was operated by a key in the local circuit. This
necessitated insulating the local circuit from the high
potential oscillating circuit, and also permitted the con-
tacts to operate only with the antenna current instead

fTgure X

ction of the inductance and loop

cuit which may consist of one loop 6, is placed in inductive
relation with the inductance, preferably in the lower turn.
The loop 6 acts as the secondary of a step-down trans-
former, of which the coil 5 is the primary, and the voltage
in the loop is much lower than in the coil. A relay or
key, preferably a relay, 7, is arranged in the loop circuit
and signaling is accomplished by opening and closing the
relay.

In very high powered stations, where the antenna
current may be, for instance, 300 amperes and the loop
current 600 amperes, it is impractical to endeavor to con-
trol the loop current with one pair of contacts, because the
loop-reactive voltage becomes too high, and under such
conditions means are provided by Mr. Fuller for employ-
ing pairs of contacts so arranged that each pair handles a
given load, regardless of whether the contacts are closed
simultaneously or in succession. To produce this result,
the loop is divided into a number of segments, preferably
of equal length, by conductors 9 connected at one end to
the loop at equally spaced points and connected together
at the other ends. In each segment a relay 7 is inserted,
the solenoids of the relays being connected in series in
the local circuit, with the key 13. This arrangement
equalizes the loads on the pairs of contacts, so that ex-
tremely large loads may be handled.

The loop 6 is axially alined with and of the same
diameter as the inductance coil 5 and is spaced apart from
the lower turn of the coil a sufficient distance to provide
for ample insulation of the loop from the coil.
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A Selective Receiving System

R. ALEXANDERSON is credited with devising a

new system for receiving messages from a distant
station at the same time that messages are being trans-
mitted from a station near which the receiving apparatus
is located.

A coil of wire is employed for receiving the waves com-
ing from a distant station. This coil is located in a
vertical plane passing through the distant station. This
coil is connected in a circuit which is tuned to the fre-
quency of the waves to be received. Under these condi-
tions although a local station at or near which the receiv-
ing coil is located may be transmitting waves of a differ-
ent frequency, enough energy may be received by the
receiving coil to completely drown out the effect of the
desired waves. To overcome this difficulty Alexanderson
associates with the first coil a second coil which is located
at substantially right angles to the first coil and connects
this in a circuit which is tuned to the frequency of the
waves transmitted from the local station. This coil will
absorb energy of the local waves, preventing them from
interfering with the reception of the desired waves in the

receiving coil. This will best be understood by referring

to the accompanying drawing.

The local transmitting station is indicated by the an-
tenna tower 1 and the distant station from which
messages are to be received by the antenna tower 2. The
receiving coil 3 which comprises a number of turns of
wire and of rectangular shape may be located in a plane
passing through the distant station 2. This coil is con-
nected in the tuned grid circuit of an electron discharge
detector 4 comprising the usual filamentary cathode, an-
ode, and grid inclosed in an exhausted receptacle. The
grid circuit is tuned to the frequency of the waves to be
received by means of the variable condenser 8.

The coil 3, will of course, be within the field of waves

transmitted from station 1 and the energy from these
waves received upon the coil may be so great as to
entirely prevent the operation of the electron discharge
device 4 for receiving the desired waves even though
other tuned circuits for selecting the desired waves may
be associated with the receiving apparatus. It has been

found, however, that this effect may be entirely avoided
by the use of a second coil which is so located as to
receive energy from the local waves and is associated
with the first coil in such a way as to screen it from the

Figure 1—Diagram of the selective receiving system

effect of the local waves or neutralize the effect of the
waves in the receiving coil. The second coil 9 is located
at a right angle to the coil 3 and the circuit on which the
coil 9 is included, is tuned by means of inductance 10 and
capacity 11 to the frequency of the waves transmitted from
station 1. This coil will absorb energy from station 1
which comes within the field of coil 3 and prevent the
setting up of undesirable currents in the receiving cir-
cuits. It thus becomes possible to transmit and receive

" messages simultaneously at a given point without locating

the receiving apparatus at a distance from the trans-
mitting apparatus. ‘

Heising’'s Modulation Method

THE following details are now available of the method
employed by Raymond A. Heising for modulating the
high frequency power used for wireless telegraphy or
telephony :
In view of the extreme sensitivity of a generator elec-
tro-motive force to variations in the current of the field
windings, it has been suggested that the signaling device

¥ |
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Figure 1—Circuit diagram of Heiuing’u modulation method

be put in the field circuit, the current of which will be
modulated in accordance with speech. Although the power
used in the field windings is small compared to the output
of the generator, it is still true that the power required
for the field is excessively large for a telephone trans-
mitter, and the impedance of the field coil is large com-
pared to that of the usual modulator or signaling device,

such as a microphone transmitter. It has been found de-
sirable that they should be of about the same magnitude,
or that the impedance of the modulator should be greater
than that of the field coil. This is necessary in order to
obtain efficient or complete modulation. In other words,
it is necessary that the modulator shall be capable of ab-
sorbing as much power as the field coils. When a micro-
phone is placed directly in the circuit of the field coil, the
time constant is not ordinarily thereby reduced to a value
which will prevent undue distortion of the modulating
currents because of the low resistance of the microphone.
According to Mr. Heising, these defects are overcome
or greatly reduced by placing the field or energizing
winding in circuit with a space discharge device, and prop-
erly proportioning its impedance with respect to that of
the energizing winding. For maximum efficiency it has
been found desirable to make the impedance of the space
discharge device of the same order of magnitude as that
of the field winding, as already explained. However, it
may sometimes be desirable to provide a lower space dis-
charge impedance in case the time constant is, for any
reason, to be increased and in case maximum efficiency is
not the primary consideration. If desired, the impedance
of the space discharge device may be increased to a value
greater than that of the field coil for the purpose of re-
ducing the time constant of the field circuit. A space dis-~
charge device suitable for this purpose is one having a
heated cathode and having the property of amplifying
voltage variations impressed upon its input circuit.
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Referring to the figure, an elevated antenna is in circuit
with the high frequency generator 2 which is connected
to the antenna on the one side, and to the earth on the
other. Sustained oscillations will thus be radiated from
the elevated antenna. The field winding 3 of the generator
is connected in series to the output circuit of the thermi-
onic space discharge device 4. This device, as here shown,
is substantially the same as the vacuum tube which is now
employed as an amplifier. Any known form of discharge
device having an element by means of which the im-
pedance of the discharge path may be varied may be em-
ployed. The grid circuit includes the secondary of the
transformer 9, the primary of which contains the battery
10 and microphone transmitter 11,

The impedance of that part of the tube which is in cir-
cuit with the energizing winding of the generator is made

PROGRESS IN RADIO SCIENCE 21

of the proper value to give the desired results in accord-
ance with the principles set forth,

The operation of the device is as follows: When
speech or other signals are impressed upon the micro-
phone the change of resistance in this circuit produces
low frequency oscillations in the input circuit of the am-
plifier, thereby altering the potential of the grid in ac-
cordance with the signals to be transmitted. This altera-
tion of the potential of the grid produces a corresponding
change in the impedance of the amplifier, and the field
current of the generator is therefore modulated in accord-
ance with the signals impressed on the microphone. This
modulated field current will impress corresponding modu-
lations upon the high frequency power radiated from the
antenna.

Transmission of Electrical Energy

ANEW method of transmitting electrical power has

been developed by Charles H. Roe, who proposes to
transmit alternating current of operation value to a dis-
tant receiving station without the aid of wires or con-
ductors. The principle employed is that of resonance in
alternating current circuits where currents are propagated
entirely by conduction, and it is claimed to be a departure
from all methods employing electric, electro-magnetic or
electro-static waves and methods in which currents are in-
duced at a distance by electro-magnetic or electro-static
fields.

In the drawing, an alternating current circuit in which
the increased electromotive force is out of phase with the
current is closed by connecting it at two separated points
to the earth. This is shown in the diagram by an alterna-
tor A in series with condenser C and the terminals of the
circuit grounded at two points G, and G, distant from each
other. The current flowing has a wattless component
and spreads out in all directions from the ground ter-
minals G, and G, at the transmitting station as indicated
by the dotted lines. Two grounded terminals G; and G,
at a distance receiving station are connected to a receiv-
ing device, and lie in the path of some one line of current
flow from the transmitting station ; an electromotive force,
even though very slight, is thus impressed upon the re-
ceiving circuit. A reactance introduced into the receiving
circuit of said dimensions as to produce conditions of
resonance will then cause whatever current that flows as
a result of the electromotive force impressed at the ground
terminals G, and G,, to be in phase with the gegerator
electromotive force, that is, of unity power factor, and it
may be used to actuate electrical devices. This is repre-
sented in the diagram by a variable inductance L adjust-
able to counterbalance the capacity C at the transmitting
station. The load R is shown in series with it, the ter-
minals of the circuit being grounded at G; and G, in the
same manner as those at the transmitting station.

In the figure there are two components of current flow-
ing through the alternator A. One is almost ninety de-
grees behind the generated electromotive force, and cir-
culates through the circuit A-C-G,-G;-A, the great angle
of phase difference being due to the use of the reactance
in series, as at C; this component is termed the wattless
component. The other component is nearly in phase with
the generated electromotive force and circulates through
the circuit A-C-G,-G,-L-R-G4-G,-A. This component is
termed the power component, the current and electro-
motive force being very nearly in phase because the sep-
arate tendencies of the two reactances L and C are in
opposite directions and operate to neutralize each other.
At the transmitting station, the wattless component may
be kept very low by using sufficiently high reactance in
series as at C; that is, the short circuit current through the

ground between G, and G, or vice versa may be made very
small and since even that is of a low power factor, the
loss of power due to this feature may be maintained at
a very low figure.

As to the circuit of power component: A non-reactive
resistance in a circuit containing capacity and inductance
in such proportions that

2(x)fL=—
2(x)fC

where f is the frequency of the circuit in cycles, L is the
inductance in henries, C is the capacity in farads, will be
traversed by a current whose magnitude is determined
only by the electromotive force impressed upon the non-
reactive resistance and the value of the resistance itself;
that is, ohm’s law in its simplest form applies. In the cir-
cuit A-C-G,-G,-L-R-G;4-G;-A, the two reactances L and
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Figure 1—Diagram ill

i the thod of transmitting
electrical energy

C, being in series with each other, tend to neutralize each
other and we have only the ochmic resistance of the circuit
and of the:load R to limit the amount of the current flow-
ing. Accordingly, by keeping the ohmic resistance of the
entire circuit low enough and so arranging the various
parts of the system as to impress the highest possible elec-
tromotive force across the terminals of the load R, the
power component of the current flowing through R may
be many times, even thousands, greater than the wattless
component through the ground between G, and G,. There-
fore, the efficiency of transmission will be very high.
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A New Coil Antenna

AI\ EW type of coil aerial has been developed by Ernst

J. Berg, with the object of providing an inexpensive
receiver capable of receiving signals from a desired direc-
tion, and excluding other signals and “strays.”

As indicated in the drawing the apparatus comprises a
coil 1 made up of a large number of turns of insulated
wire. Within this coil and at right angles to the plane of
the coil are placed a number of sheets of copper 2. These
metal sheets are supported in a framework which is
mounted upon the rotatable standard 5, having a handle
upon its end whereby the entire structure may be rotated
in a horizontal plane. The coil is shown as being sup-
ported directly by the copper sheets 2, but the turns of
this coil may be mounted upon a separate form, the only
essential feature of the construction being that it shail
be positioned at a right angle to the copper sheets. The
terminals 7 and 8 of the coil are connected to the grid and
cathode of a vacuum tube. The telephone receiver is in-
cluded in a circuit which comprises the cathode, anode,
and a local battery. The telephone receivers are shunted
by a condenser which serves as a by-path for the radio
frequency component of the current flowing in the circuit.
A variable condenser 16 serves to tune the receiving cir-
cuit to the frequency of the waves to be received and a
condenser 17 in series with grid may be employed to
assist the tube in its action as a detector.

The operation is as follows: If the signal which is to
be received comes from a direction in the plane of the coil
1 there will at any given instant be a certain phase dif-
ference between the waves cutting the two sides of the
coil. Because of this a resultant electromotive force will
be set up in the coil, which electromotive force will be
applied to the grid of the vacuum tube and will produce
an indication in the telephone receiver. If a wave comes
from a direction at right angles to the plane of the coil
the waves cutting the two sides of the coil will always be
in phase and no resultant electromotive force will be set
up in the coil. It will be apparent that if the coil is rotated
from a position where it is at right angles to the direction

of the received waves, toward a position where it is paral-
lel to their direction that an electromotive force will be
produced in the coil, which increases in magnitude as the
phase difference between the waves cutting the two sides
of the coils increases, until the point is reached where
this phase difference is greatest, and that this condition
will occur when the coil is parallel to the direction of the
received waves. Hence by rotating the coil until the point
is reached where the received signals are strongest, it will
be possible to determine with a considerable degree of
accuracy, the direction from which the received signals
come.

Figure 1—Diagram of apparatus and hookup of the coil antenna

The metal sheets 2 are in effect short circuited coils of

- low impedance, and in fact, if desired, may be replaced

by actual coils of low impedance. Electro-magnetic waves
coming from the desired direction will pass through these
sheets without producing any currents therein, since they
are at right angles to the direction of the waves and
hence without any loss of energy. Signals or strays com-
ing from other directions, however, will produce currents
in these sheets. They will also, of course, tend to produce
currents in coil 1. Because of the comparatively low im-
pedance of coil 1 for any waves except those for which it
is tuned, most of the energy of the undesirable waves will
be dissipated in the sheets and their effect in the coil 1
will be so small, that it will not interfere with the recep-
tion of the desired waves.

A Serviceable Antenna Switch

By J. Carroll Tobias

THE parts in this antenna switch

are all standard except the large
clips and base which can be procured
cheaply. In the illustration the top
section represents a side vu_w, the
middle section shows a top view and
the bottom section shows details of
the receiving and sending ¢. p and the
hihge.

Dimensions are omitted so that the
builder can suit his inclinations and
adapt the odd material he has on hand
in his laboratory in constructing the
switch. It must however, be designed
so that there will be no sparkmg be-
tween the high tension blades and the
power blade. The base in my switch
consists of 34 inch Bakelite; the
blades of 34 x 14 inch copper bar and
the large clips of 34 x 1-16 inch cop-
per bar. The throw to change from
sending to receiving is 114 inches.

This design, if constructed carefully,
will stand up against hard service and
function properly when other switches

fail.

—_———— _—
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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

A Swedi_sh “

CABINET types of receiving sets

have so long been accepted as
the standard type for both commercial
and amateur work in this country, that
many radio operators are puzzled
when it comes to manipulating equip-
ment built in any other form. In some
other countries, however, types are
-frequently seen that present many in-
teresting ideas in mechanical and elec-
trical features. A set that might be
used as an example is the Swedish
Telefunken “M-108" receiver, which
is built in cash register style.

This seems to be a very efficient re-
ceiver in the hands of operators who
are thoroughly familiar with it, but
I have never made direct compari-
sons with this and a modern Ameri-
can receiver. Quantitative data on its
tuning ability cannot be given.

The photograph shows the receiver
as it ordinarily appears. On one side
is a crank similar to the crank on a
magneto telephone or on a phono-
graph. On the other side is a lever
(not shown) that can be thrown up-
ward engaging with the antenna leads
to act as a lightning switch when the
set is not in use. The front view
presents an appearance somewhat like
a cash register. A curved rubber sheet,
semi-cylindrical in form, is mounted
with its axis horizontal, to enclose the
tuning inductances.

4

M
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By Ralph R. Batcher

Figure 2 shows the circuit found in
this set, in simplified form. Figure 3
is the circuit in another set that is
more complicated since it is provided
with a double tuning circuit.

The most interesting feature of this

Cash Register” Receiver

switch point, and other studs mounted
on an insulated disc engage with two
or more of the respective coil terminals
after the switch has reached the second
position.  This switch is shown
mounted at the top of the receiver in

Figure 1—Front and rear view of the cash register receiver

circuit is the method of varying the
inductance of the antenna circuit. It
is an inductance coil, or rather, a series
of inductance coils wound on five con-
centric cylinders. The ends of each
coil are brought out separately to a
special double contact switch (figure
5). When the switch is rotated the
first arm makes contact with the

figure 1. The inductance is thus varied
by steps, and the unused coils are not
connected in the circuit.

To get finer variations of induct-
ance a unique scheme is used. It will
be remembered that this inductance
coil is wound on five concentric cylin-
ders. Five other cylinders, also con-
centric, are mounted so that they can

R

(793
Circuits of various sets and diagram of special double contact switch
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interleave the five primary cylinders,
after the manner illustrated by a cross
sectional sketch, figure 4. Each of
these secondaries contains a separate
winding which is short circuited on it-
self, and all are mounted on one disc
which rides on a threaded rod through
its axis.

Turning the crank, which may be
seen at the side in figure 1, causes
these secondaries to move backwards
or forwards axially, so as to be more
or less in the field of the primary coils.
A pointer fastened to the movable
coils passes through a slot in the front
of the case and indicates the amount
of coupling on a scale visible to the
operator. The principle is shown in
the sketch in figure 6.

The tuning condenser in the circuit
is varied by steps, by manipulating
the first of the two levers seen pro-
jecting through vertical slots at the
right side of the receiver, in figure 1.
One of four condensers of different
sizes is thrown in the circuit. A sep-
arate switch mounted above the con-
denser lever can be used to connect this
condenser either in series with or
across the inductance. This is shown
in figure 7.

The receiver is conductively coupled
with an aperiodic secondary. The in-
ductance of the coupling coil is varied
by operating the second lever, found
alongside the condenser lever. It is
also varied by steps. The detectors are
of the mineral type. Several styles are
to be had, each of which will fit in a
special connection block mounted on

THE WIRELESS AGE
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the receiver.
figure 8.

The explanation of the reaction of
the short circuited winding upon the
primary coils is not difficult to under-
stand. A common illustration of where
this effect is noticed is in the case of
ordinary power transformers. In these
transformers the resistance of the pri-
mary circuit is low and they are con-
nected across the mains at all times.
The current is kept down by the re-
actance of the primary winding which
is very high at no load. As the load
is put on the secondary (which is the
same as reducing the resistance across
its terminals) the inductance of the
primary winding is decreased, and
hence the reactance is decreased to
permit a larger current to flow in the
primary. When the secondary of the
transformer is short circuited the re-
actance of the primary is reduced to a
very low value and a very large pri-
mary current flows.

The action is the same in this tuner.
When the short circuited secondaries
are at a distance from the primaries
their effect is small and the inductance
of the circuit is at a maximum. As
they are brought closer, the inductance
decreases, and is at a minimum when
the two sets of coils are telescoped.

Those who have used both circuits
claim that shown in figure 2 to be
superior to the simpler one, but it is
probable that the additional operations
necessary to adjust the set more than
offset the tuning advantages.

One style is shown in

Operating Suggestions for the Radio Amateur

THE old saying, “advice is cheap”,
applies to radio as well as to any-
thing else.

When I first noticed the heading for
the contest I began to think of all the
different kinds of advice about handl-
ing traffic, reducing interference and
so on that I had ever heard of. I take
nearly all the radio magazines pub-
lished and all of them have their sug-
gestions and advice for the amateur
whether he be big or little, old or
young.

I have been in the radio game for
about nine years and I am just begin-
ning to learn. I am not going to at-
tempt to make this a technical discus-
sion of how traffic should be handled
nor am I going to claim that I have an
absolute solution to the interference
problem. I am just going to present
my own ideas in a good friendly sort
of a way.

Now for our first problem: The Be-
ginner. I am for the beginner, first,
last and always. Why? Because I
have not forgotten the time when I
was reaching out timidly for a helping

By Ernest G. Underwood

hand and found one in a fellow who
was somewhat more advanced in the
radio game than myself. Now then,
whose fault is it anyway when some
young fellow in the next block starts
his httle Ford coil to rumbling and
knocks the cans off when you are using
2 or 3 steps of the amplifier to read
9ZN or 7CC? Here is the idea: You
have noticed his small and frail an-
tenna proudly holding the wire
which radiated the energy of that
Ford coil so effectively. You have
noticed this antenna several times,
but you probably passed it up fig-
uring it was nothing but some poor
ham. Now instead of passing these
small propects up, go at them this
way: Plan on making the young man
a visit the next Sunday afternoon.
(You nearly always find ’em home
Sunday afternoon). Don't think for
a moment the young man will not
know you if you have had a station
up any length of time in the town.
Now here is where the personal ele-
ment plays the big part. You might
look over his equipment and if he asks
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you for suggestions you might make a
few. An invitation to visit your station
will please him. Before leaving you
might tell him how much you would
appreciate it if he would not send
after 10 P. M. because every time he
opened up he just naturally put your
place out of business. The personal
way of meeting these young fellows
and making them feel that you don't
wish them out of commission will do
more to help the trouble from this
source than any other one thing. If
you belong to a club you should ask
him to come around to the next meet-
ing and become a junior member or a
member as the case may be.

Now that we have met the begin-
ner, let's take up the next step in our
campaign. The fellows just putting
in their first transformer as well as
others that may be in the vicinity
should be visited and due respects
paid to the owners of the stations. A
different manner of working this part
of our problem presents itself and also
introduces the third part of our dis-
cussion, “The Radio Club.” Now be-
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fore leaving this fellow we must not
forget the invitation to visit out own
station and also the fact that Friday
night the monthly meeting of the ra-
dio club starts at 8 P. M. and that
most all of the old timers will be there
and we would like to see him among
those present. We are sure that if he
will come he will like the bunch and
will want to join the club right away.

Our third problem, as previously
mentioned, is “The Radio Club.” I
am not going to tell how to organize
and run a club as there is plenty of
material of that sort much better than
I could give. The main thing evident
to all is the fact that a club is almost
indispensable where the proper re-

EXPERIMENTERS’ WORLD

duction of interference is to be se-
cured.

The fourth and last problem of our
discussion is traffic. Some clubs and
some fellows claim the only way to
work this radio game on 200 meters
is the cut dried and cured commercial
procedure. I am not in favor of this
practice only as it relates to recog-
nized relay business. For ordinary
work the old simple “chewing the rag”
style as was used before the war is
the only thing to keep radio on the
amateur basis. By “chewing the rag”
I don’t mean the fellow who sits down
to his set and keeps it hot with non-
sense. I believe that if a fellow wants
to make a date with another fellow to

A Worth-While Receiving

F. WAITS of Cornith, Miss., has

* a well arranged station which
gives very good results, The aerial
consists of four wires of stranded cop-
per, 250 feet long and 140 feet high.
A home-built panel with three vacuum
tubes is used, together with large size
primary and secondary condensers,

Y

transformers, etc., also a pair each of
honey-comb coils,

In order to obtain results, it was
necessary for him to try out every con-
ceivable hook-up; his greatest trouble
was in securing proper amplification
from the first step-up, or second tube
and also in eliminating battery noises

Llavd
Tolker

Detectogroph

d *

-

Circuit diagram and photographic view of the receiving set
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go somewhere or ask some question,
the way to do is to ask it, but make
it snappy and don’t be a “ham.” By
using the International abbreviations
a great deal of time can be saved and
the same results obtained as could be
obtained by many more minutes of
straight talk. Use your head, that’s
what it’s for.

I am not going to tell you how to
tune your set, or make a receiver, but
I am just trying to give a few ideas
I think worth while.

I have made more friends by radio
than in any other way. One of my
best friends helped me out when I was
one of the buzz box bugs.

Station

in the local circuit. The home made
loud speaker, shown in the picture, is
very efficient.

There is practically nothing impos-
sible to the receiving powers of this
set.

Regarding Wavemeters

ANY amateurs are under the

impression that a wavemeter is

not worth the investment to the aver-

age radio man, and that its use en-

tails a knowledge of radio mathemat-
ics.

This is far from being the case,
and it will be noticed that every ama-
teur station working creditable dis-
tances, owns, or has the immediate
use of some sort of wavemeter. Any
up-to-date experimenter or operator
will bear me out in the assertion that
this is the most important accessory
in the station. Its uses are manifold
and clearly detailed in Mauborgne’s
.book on Wavemeters, and, at some-
what more length and involving more
mathematics, in Circular 74 of the

By Francis R. Pray

Bureau of Standards, entitled Radio
Instruments and Measurements, both
obtainable through the Wireless Press.

A fairly good direct reading 150-
300 meter instrument is now on the
market for less than $10.00. It con-
sists of a fixed capacity and a variable
inductance of the variometer type.
Many amateurs, however, desire to
assemble their own in order to secure
a more universal wavelength range.

It is simple enough to connect a
coil of wire across the binding posts
of an extra variable condenser, but
the trouble comes in calibrating this
unit in meters without the use of a
standard. This can now be accom-
plished in two ways. The most ac-
curate way is to send the condenser
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with the corresponding inductance
coils to the Bureau of Standards,
Washington, D. C., who will make a
wavelength chart for each coil, charg-
ing amateurs but a dollar per coil, plus
the transportation charges on the out-
fit both ways. A quicker and also less
accurate way would be to take a stand-
ard inductance as sold by the DeFor-
est Company and plot the chart from
the formula by using the capacity
curve of the condenser scale reading.
For all ordinary purposes, this method
is quite practicable.

As wire of the desired sizes is now
often unobtainable and winding fa-
cilities often very limited, I have se-
lected the DeForest honeycomb wound
plug inductance for the wavemeter.
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The cost is little more than the un-
wound wire itself and most important
is the fact that the inductance in milli-
henries is given for each size. As
many amateurs already own a Mur-
dock 43-plate condenser, I have se-
lected this type as the standard, also
perhaps of its low price. The ques-
tion now arises: ‘“How shall the in-
ductance be fastened onto the con-
denser without introducing lead
wires?” Amateurs around New Eng-
land will at once suggest the Somer-
ville Radio H-C coil adapter, but for
the benefit of Southern and Western
radio men, I will say that this is noth-
ing more than a block of bakelite
fitted with a socket of standard di-
mensions to fit the DeForest plug in-
ductance. Projecting brass arms con-
nect with the binding posts of the
Murdock condenser. Used in this
manner, any size of honeycomb coil
can be used and a wavemeter unit
will result, covering all the used radio
frequencies.

A wavemeter of this type does not
necessarily have to be laid away on
the shelf after calculating the decre-
ment or wavelength of your outfit, or

THE WIRELESS AGE

measuring the inductance or capacity
of some part of that new “record
breaker” outfit you are making. The
unit itself makes a fine sensitizing cir-

NOVEMBER, 1920

$7.00, the wavemeter unit had a range
of about 120 to 375 meters, as graphed
in the following table, which is ac-
curate to within 1%.

cuit, or an interference preventer Of course, by simply substituting
known as a wave-trap which will prob- larger DeForest inductances for the
WOIT  Copacty Colbrotion of e
woss 7 386 Murdoch cond. .
K T coV XL8 m
00076 1:25 330m
U’ing
000654 s sm
o2
000541~ in 275m
« ﬂgﬂ/
L Saaade o LA 2sm
oz 22m
0002
000/ =4=
0° 2° “0° 60° ”©° »00° 20° ~0° »o° '
Qindenser Scafe i Degrees
ably be described soon in these L 25, a wavemeter of any range re-

columns—the data having now been
released.

Using a DeForest L 25 coil, a No.
366 Murdock condenser, and a Somer-
ville Radio adapter, at a total cost of

sults.

Such a wavemeter is extremely low
in cost, may be assembled without tools
and may be used in many other ways.
around the station or laboratory.

The Universal Wavelength Receiver

ADIO receptors for professional

amateur application are of
greatest desirability when they are
capable of adjustment over the entire
band of wave lengths now in use.
Plants of the amateur and commercial
class are generally below 2,400 meters.
Wave lengths greater than this are
used for higher powered stations and

a short wave receiver is often used;
while for the longer wave lengths a
larger receiver is effective. Huge in-
ductive couplers or inductances of con-
siderable proportions are found in
many stations.

Where such large solenoids are
used, interaction of parts results; and
where local secondary oscillations are
used for undamped reception, these

instrument to be described, inductances.
of this concentrated type are used.
Large inductances are necessary for
long wave lengths. Ordinarily, inter-
mediate values are obtained by a lead.
or tap with finer capacitive adjust-
ment. When so used, coils function
well near maximum value, but where
the unused portion becomes large, cer-
tain points in the lower bands will

Front and rear views of the universal wavelength receiver

greater distances. Trans-oceanic sta-
tions employ wave lengths up to 20,000
meters.

While short wave receivers may
function well on the lower band of
wave lengths, loading them for long
wave reception causes serious distor-
tion in certain bands of its range. Ad-
justments are often quite awkward.
In order to make tuning more uniform,

extensively wired units are very sus-
ceptible to the movements of anybody
within their fields, This may cause lo-
cal tone disturbances and difficulty in
effecting accurate adjustments. Often
long insulating rods are attached for
adjustment from a distance. Where
the inductances possess fields confined
to a small volume, the defects do not
develop within the receiver. In the

WwWw americanradiohistorv.com

suffer energy loss which is often con-
siderable. To overcome this, coil units
are commonly cut in as they are need-
ed. Dead-end switches are sometimes
used for this purpose. In the instru-
ment illustrated, the total inductance -
is normally in circuit. For any adjust-
ment over a certain band, all unused
inductance is cut out when any re-
quired value is included in the circuit. .
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Three tuners have been combined
within one cabinet. The short wave
unit is of 150-900 meter range when
used singly. With the intermediate
value, the combined range becomes
850-6,000 meters. Combining all units
affords a range of 6,000-20,000 meters.
Each band functions independently of
any possible value above it. It is free
of local reaction and dead-end effects.

By reference to the diagram, it is
seen that the antenna to secondary
coupling is effected through a small
primary inductance which is further
employed on all waves. On 200 meters
this primary is used in conjunction
with a small value of the first sec-
ondary. For values to 900 meters,
further secondary increase is made;
and a corresponding increase of the
primary capacity or loader. Placing
the secondary plug adds the second
value of secondary for intermediate
waves above 800. For wave lengths
above 9,000 meters, additional values
may be plugged in on primary and
secondary. In designing, the positions
of controls for any wavelengths were
made alike in both units. This facili-
tates rapid changes and location of
any station.

When adjustments are to be made
on short or extremely long waves, a
variable condenser may be placed
either in series or shunt to the primary
system. A key-switch makes this
change.

For undamped reception, the auto-
dyne method is used. An inductive
feed-back in relation to the secondary
system generates local oscillations.
Both secondaries are influenced by the
tickler. While the first secondary
used singly is at a greater distance
from the tickler, there is sufficient re-
lation to maintain powerful oscillations
to a very high frequncy in the first
secondary. The set becomes regenera-
tive for spark reception when the tick-
ler coupling is reduced to a point be-
low that required to maintain oscilla-
tions. So for spark reception, the set
is regenerative. Both primary and
tickler coils are adjusted for abselute
zero coupling with a further increase
to a small reverse coupling provided
in both. An adjustable bridging con-
denser is provided to by-pass oscilla-
tions independently of the oscillator
tube arrangement.

Primary panel controls are shown at

EXPERIMENTERS’ WORLD

the left. Aerial-ground posts, seties-
shunt condenser switch, primary con-
denser, primary fine adjustment, and
plug for loaders are shown. Tickler
and coupling control are centrally lo-
cated. The secondary arrangement is
similar with the addition of the four
point bridging condenser switch. Self
balancing variable condensers of 1,500
mifds. are used in the primary and
secondary units. In the antenna cir-
cuit, the condenser is placed in series
or shunt to the primary by use of a
12 spring key switch.

\2
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justment. The secondary is in two
sections; the first being tapped for
nine values of inductance for low and
intermediate waves. The secondaries
are two-layer bank-wound, 11 micro-
henries.

Tickler and coupling coil are sup-
ported at the ends of the secondary
solenoid. They are carried in brass
supports furnished with friction bear-
ings for holding the coils in any posi-
tion. Formica brackets attach the tube
and parts to the panel back.

Five secondary inductances of 5 mi-

=)

Figure 3—Circuit diagram of the universal wavelength receiver

Electro-magnetic coupling between
antenna and secondary is obtained
through the primary inductance

mounted below the first secondary.

This coil is two-layer bank-wound
upon an axially mounted bakelite tube.
Its value is .6 microhenry.

For both loading systems, stagger-
wound inductances were constructed.
Nine of these flat units are used in
the primary, the first five being of
smaller radius to give clearance for
the jacks. The values of these units
are 2 and 3.5 microhenries each. All
units are arranged upon rods that
clamp them to the back of the panel.
The first unit is tapped at eleven points
to provide intermediate inductive ad-

crohenries each are mounted in the:
same fashion as the primary loads.
The tickler coil is three layer bank-
wound with fine copper wire mounted
on a radially mounted bakelite tube.
A condenser of three values is pro-
vided for by-passing -local oscillations
across phones, B battery and compo-
nents. Mica sheets separate copper foi
plates arranged into values of 2,500.
1,500 and 500 mfds. each. A small
4 point switch selects the required
value for any wave length.

All wiring is of rigid copper en-
cased in varnished cotton sleeving.
All joints are soldered. Flexible leads
connect the movable coils.

(Continued on page 38)

Suggestions on the Distribution of Wave Lengths

for Amateurs

By J. C. Morris, Jr.
(FIRST PRIZE, $10.00)

THE WIRELESS AGE published itations and restrictions to be placed tﬁat I would like to nmake the follow--

some suggestions of mine in the
June, 1919, issue in regard to the lim-

upon amateur stations.
It is in continuation of these ideas

www.americanradiohistorv.com

ing suggestions:
In my opinion amateur stations-
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should be divided in two general class-
es as follows:
1. Local work only;
2. Long distance work.
A further sub-division of the latter
class could well be made.
1. Damped or spark stations.
2. Undamped or continuous wave

Stations.
A. Non-modulated or simple
type.

THE WIRELESS AGE

B. Modulated system.
a. Buzzer modulated.
b. Radiophone.
Permission must be granted to the
undamped wave stations to operate
at wave lengths exceeding 200 meters
unless new power tubes are placed
upon the market having a lower in-
ternal capacity than the present tubes.
An ordinary non-modulated un-
damped wave set has to be hetero-
dyned at the receiving station. When
it is considered that a wave length of

Have You Received
“BULLETIN 14?”

EV ERY progressive amateur has a
copy of this bulletin on his operat-

ing table—for immediate reference.
The approaching 1920-1921 Fall and
Winter radio season is here and brings
with it a radical change. Continuous

new apparatus and new supplies.

Wave transmission is becoming more and more popular—occasioning

The up-to-date receiving outfit is equipped with a two-stage ampli-
fier, super-sensitive telephones and a Loud-Speaker.

“Bulletin 14” and its supplements will convey to you much valuable
information concerning the new types of apparatus.

We are obliged to make a charge of ten cents for the bulletin—but
this amount may be deducted from your first order of one dollar.

SEND FOR YOUR COPY NOW!

ATLANTIC RADIO CO.

157 VALLEY STREET

MAIN OFFICE: INCORPORATED PORTLAND BRANCH:
88 BROAD STREET 15 TEMPLE STREET
BOSTON 9, MASS. PORTLAND, ME.
THE
[ ]
Doolittle Decremeter
TTTTTT T"TNGTH DECREMENT

F. M. DOOLITTLE CO.

An Achievement

The Doolittle Decremeter marks a big step
forward in the development of Amateur Radio.
The apparently impossible has been accom-
plished. A decremeter has been produced
which the Experimenter can afford to own.
The utilization of an entirely new principle
has made it possible for us to develop a high-
ly accurate instrument, adapted to Amateur
Wave Lengths, at a small fraction of the cost
of commercial decremeters.

Highest Transmitter Efficiency, as well as
Legal Operation can only be obtained by using
a decremeter in tuning the transmitter. This
instrument will pay dividends in increased

range and decreased interference. Order now
to avoid waiting later, .
Price $25.00

SEND FOR BULLETIN 107R
DESCRIBING THIS INSTRUMENT

NEW HAVEN, CONN.

NovEMBER, 1920

200 meters corresponds to a frequency
of 1,500,000 cycles per second, the dif-
ficulty of heterodyning such a wave
will become apparent.

This difficulty is largely overcome
by the use of the modulated system.
It should be remembered that the
radiophone is nothing but a voice
modulated system. Another advan-
tage of the modulated system is that
any ordinary receiving set—crystal or
simple vacuum tube—will suffice. A
drawback to the system is that the
wave though sharp will still cause in-
terference with damped wave work.
It is obvious that the difficulty of
making the bulb oscillate at very high
frequency still remains.

The advantage of sharp tuning and
note control—with non-modulated sets
—of the continuous wave systems
over the ordinary spark type are too
well known to require repetition.

Another point which I would like
to bring out is that at present the un-
damped wave sets are rather expen-
sive and somewhat difficult to operate,
so they are operated almost entirely
by amateurs of experience and ability.

These facts lead me to make the fol-
lowing suggestions:

1. No restrictions upon and no
license required for purely receiving
stations.

2. Amateurs doing only local work
to be allowed to operate without
license, on wave lengths up to 150
meters and to use no power greater
than 50 watts.

3. Amateurs who have success-
fully passed an examination on both
code and theory to be permitted to
operate stations as follows:

A. Damped wave stations on wave
lengths between 150 and 200 meters.
Power limited to 1 kw.

B. Modulated wireless stations on
wave lengths up to 250 meters.

C. Non-modulated stations from
250 to 275 meters.

Persons desiring to operate a con-
tinuous wave set should be required
to pass an additional examination
upon theory of undamped wave work.

Although at first thought the wave
of 275 meters appears to be very close
to the commercial wave of 300 meters,
the sharpness of tuning permissible
with undamped wave sets will permit
the two stations to operate at the same
time without interference to each
other.

After all, however, the only way to
do away with unnecessary amateur
interference is for the amateurs to each
and all learn to apply the Golden Rule:
To do unto others as you would they
would do unto you.

In my opinion these adjustments
would constitute a working system of
regulations satisfactory alike to ama-
teur and commercial needs.

When writing to advertisers please mention THE WIRELESS AGE
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NO CE

N theinf ent suit DUBILIER
COND X CO. INC.,, plaintiff
vs. Wireless Specialty Apparatus

Co. defendant, a final decree has been
handed down by His Honor, Augustus
N. Hand, U. S. District Judge for the
Southern District of New York holding

“That SAID LETTERS PATENT NOS. 1,229,914
AND 1,229,915 ARE GOOD AND VALID IN LAW
AS TO THE SECOND, THIRD, FOURTH, FIFTH,
SEVENTH, EIGHTH, NINTH, TWELFTH, FOUR-
TEENTH AND FIFTEENTH CLAIMS OF LETTERS
PATENT NO. 1,229,914 AND AS TO THE FIRST,
EIGHTH, TWELFTH, SIXTEENTH AND SEVEN.
TEENTH CLAIMS OF LETTERS PATENT NO.
1,229,915.

We hereby give notice that it is the intention of this
Company to uphold to the full extent its rights under
the above and all other patents held by us, and any
one making, using or dealing in condensers covered
by our patents without a license from us, will be held
responsible to the full extent of the law.

Dubilier Condenser Company, Inc.
217 Centre Street, New York City

When writing to advertisers please mention THE WIRELESS AGE
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looking for.

which it would if you walked into our store and took your purchase out with
you. That's our way no matter where you live.

is of the dependable grade.
?ntenna insulator ready to ship to you. Just state your needs and we will care
or them.

for your copy now so that you will be sure to get one.

111 MAIN STREET - .

Attention You Radio Men

UR retail department is ready to serve you. We are equipped to
handle all orders promptly due to the fact that we maintain a
force which is ready to give you that service which you are

If you live in Cuba your order will receive the same personal attention

We can supply you with practically every make of radio apparatus which
We have everything from a ground clamp to an

Our bulletin (1) will be ready October 1st. You had better drop a card

OUR MOTTO IS “QUALITY FIRST THEN SERVICE”

The Northern Radio Laboratory

Manufacturers and Distributors of
Radio Telephone and Telegraph Apparatus
CLYDE, OHIO

Small Ads of Big Interest

A Meeting Place for Buyers and Sellers

Space in this department costs only 25c a line. Minimum space 8 lines. Payable in advance.

HAVE YOU HEARD OF THE NEW -73"
SINGLE BLADE ANTENNA SWITCH?

See our ad in this issue on page 42. Radlo
men in the vicinity of Cleveland, Ohio are in-
vited to visit our famous ‘‘STATIC ROOM" and
use our radio set. Come up and meet the rest
of the radio men. Send us your name for our
mailing list and receive a copy of the *‘8th Dis.
trict Oscillator,”’a new district radio magazine.
RADIOLECTRIC SHOP, 919 Huron Rd., Cleve-
land. Ohlo.
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Amateur Wave Lengths
By George F. Patrick.
(SECOND PRIZE, $5.00)

THE inevitable is about to happen.

The laws governing amateur
transmission are to be revised, and
what is more important, enforced. In
spite of all that has been written and
said on the subject of interference and
proper tuning of transmitters ; in spite
of the pleas of those farsighted enough
to see the rocks ahead; in spite of re-
peated warnings, the selfishness of
many amateur station owners whose
mental vision is as limited in scope as
their unlawful transmitters, has
brought about an agitation for stricter
regulation and enforcement. The
only ray of comfort in the situation is
the fact that many of these radio
germs will be forced out of the game
by the extra expense involved and the
confiscation of offending stations. It
is no longer possible to conceal the
identity of a station, the radio compass
points an unerring finger at the point
of transmission and it is to be sup-
posed that the Department of Com-
merce will make use of this device to
locate and convict offenders.

Let us consider what allocation of
wave lengths and what amount of
power may be alloted for communica-
tion at different distances to give a
minimum of interference while main-
taining satisfactory results. Of course,
everyone who has given the matter
much thought must realize that the
ultimate result of the interference
problem will be the abolishment of
spark transmitters, and the use of un-
damped waves exclusively. We are
not quite ready for this, however, so
the use of damped waves with a mini-
mum of confusion may be considered.

The 1776 style of transmitter, the
spark-in-the-antenna, rainbow wave
producer, should be abandoned alto-
gether. Considering the mass of in-
formation and data at hand both in the
current magazines and in book form,
the amateur who cannot put together
something better than that has not
reached the stage where it is safe to
let him have a station of any kind.
For strictly local work a very short
wave of low damping should be used.
I would suggest for this, a wave not
to exceed 150 meters with a decre-
ment not to exceed .2, the same limit
applied to commercial transmitters.
Two hundred watts would be sufficient
power to allow for this class of work.
For longer distance work a wave
length not to exceed 250 meters would
suffice with the same decrement. and
power limited to 1000 watts. Three
hundred or 400 meters could be used
for undamped transmission without in-
terfering with commercial or govern-
ment stations on longer wave lengths

When writing to advertisers please mention THE WIRELESS AGE
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or amateur stations on shorter wave
lengths. The wave length of 300
meters is very seldom used in com-
mercial work and might very well be
abandoned. A maximum of 1 kilowatt
of power for undamped transmission
would not be too much and would give
good distances. Undamped transmit-
ters should be required at all stations
attempting long distance work, the use
of spark transmitters should be con-
fined to the dabblers who work from
house to house. Let us make a distinc-
tion between experimenters who are
in earnest and the irresponsibles who
wish only to play.

Due to the great number of stations
that are operating, I do not think it
wise to specify certain wave lengths
for different classes of transmission;
but certain limits, low and high, should
be designated for each class. This
would allow a little latitude in tuning
and would cause less interference than
if everyone were to be piled in an in-
discriminate heap on a certain wave
length. I think, too, that the estab-
lishment of local schedules would help;
that is, to allot certain hours during
which local work might be carried on,
and other hours when stations fitted
only for local work would remain quiet
and allow the long distance stations to
work. =

The establishment of local clubs
should be encouraged and their policy
should be to co-operate with the De-
partment of Commerce. This co-
operation should be an active one and
not merely the passing of resolutions.
The members should watch for offend-
ers and inform the government radio
inspector. To do this properly each
club should have several of their mem-
bers’ stations fitted with direction
finders, and take bearings on stations
found violating the rules; these bear-
ings if plotted on a charted section of
any city will enable anyone to go to
the exact spot from which any signal
is sent. Any club could obtain charts
of their city and the surrounding
country and keep posted on what each
station is doing even though the call
letters and sparks were to be disguised.
The government is making an effort to
help the amateur and common cour-
tesy requires the amateur to co-oper-
ate in the movement to make commu-
nication by radio as reliable and free
from delay as possible.

What are you going to do about it,
you earnest experimenters? Are you
going to help the government maintain
our amateur station service in an or-
derly well regulated manner, or are
you, by a passive attitude, going to
help those who with little to lose are
fast bringing about the rigid restric-
tion if not the entire abolition of ama-
teur radio transmission? Amateur
wireless should be preserved to secure
recreation and scientific knowledge.

EXPERIMENTERS’ WORLD
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Combating Q R M

By Hugh Richardson
(THIRD PRIZE, $3.00)

ITH the ether so crammed with

a mixture of QRM and QRN

that it is almost impossible to establish
reliable communication any distance,
even with the limit of power, it is high
time that adequate control of condi-
tions came into effect. A few of the

brainy ones have lowered their waves -

to 185 and are working with compara-
tive ease; but few listen in on such a
low wave, so the majority are found
anywhere from 200 to 375 meters, in
direct violation of the law.

The fact that there is little QRM
over 250 meters seems to point the way
to successfully combating it on the
other wave length ranges, because
over 250 hardly anyone uses the same
wave, and there is no congestion. The
law-abiding citizens who try to get just
200 really cause the trouble.

The answer is: distribute wave
lengths with licenses, and require that
stations have adequate means of re-
ducing power for short distance.

At any one spot there are seldom

General Radio Apparatus

Variable Air Condenser No. 182

Variable Step Inductor
No. 111D

11 This instrument has proved itself to be
an absolute necessity in the radio labora-
tory or radio station. It may be obtain-
ed in practically any range, and the use
of the ten point switch with the ‘“‘dead

" end” attachment makes its use possible
over the entire range of the coil inductor.
Maximum inductance, 10 m.h. $18.00.

This condenser fulfills the demand for a
moderately priced high grade laboratory
condenser. Of compact size and excel-
lent construction throughout, it has
proved the favorite condenser for all
types of oscillating circuits. The shape
of the movable plates is such that the
capacity varies as the square of the
angle of rotation. This results in a
straight line variation of wave-length
with condenser scale rotation. Price,
fully mounted, .0007, $12.00.

e

«x Send for a copy of Wireless Manual N12. We make a charge of 25¢. for it, give a

coupon receipt which coupon is good for 25c. on a future order.
-- and tells how to erect and maintain wireless telegraph stations.
Has the Morse and Continental Telegrap!

diagrams.

struments to use; tells what they are for and

It contains 200 pages

Shows a number of
Codes. Illustrates the best in-
how to use them. A guide that can be

depended on and one which every one interested in wireless telegraphy should have.

1 Send for your copy NOW.

Manhattan Electric Supply Co., Inc.

New York—17 Park Place

CHICAGO
114 S. Wells St.

110 West 42d Street

ST. LOUIS
1106 Pine St.

127 West 125th Street

SAN FRANCISCO
604 Mission St.

When writing to advertisers please mention THE WIRELESS AGE
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more than five stations interfering
seriously. Assign these stations five
wave lengths in a band 3 meters apart,
and the interference ceases for all.
T h e ‘ O r wi n As practically all bothersome QRM
: is local, it seems feasible to apply this

plan, by having a definite type of

D -4 l license for long distance relay work-

l a ers and assigning them a band of wave

. length of say 30 meters, from 200 to

are now being used exclusively by the Radio 230. The old band below 200 could be

Distributing Company and are fast becoming split into two bands of 20 meters, 160-

the standard for all manufacturers whose radio 180 for low power local work, and 180-

apparatus is of a superior nature and Radio Men . 200 for inter-city work. As to power,

who desire the best 25-50 watts for local, 200 for inter-

A . . _city, and 1000 watts for long distance

ccurate Indication should be assigned to prevent use of

W:f"t?°“ l:\vantt han cindic.atiln)g 1dial lfio‘r ;up;rio;l p;rfot;n:hm;e of accurate the lower waves for long distance.
indication, bu e Corwin Dials. n i iti : H :

with radial li:es and figureg engnvedein ;I‘?“il:: wll:?t: :i":t):l)::;z:: This will largely cut out local- Inter-

tion that can not be equalled by any other. ference. As was suggCSted in the

August issue, probably 230-250 will be

Made in two sizes, three, We are distributors of the :

and three and seven-eighths better class of radio apparatus reserved for undamped, radiophone,
inches in diameter. This and offer a superior service and modulated C. W. It would be
larger dial fills the popular on products manufactured by hardly necessary to assign a definite
g:nt);nd tfordamd indicator to A. R. Co. Acme, Radisco, power limit, in this case as very sel-
inch chaft o one-quarter %{a‘;{ggﬂ‘ ﬁi‘gﬁg‘:fi’tgla”’ dom more than fifty watts is used in

. . such amateur installations.
8-inch dial °'fly’ 75¢.; with lmob, §1.30; :.i%'imh dial Each license, when issued, should
only, $1.00; with knob, $1.70. Sent postpaid anywhere. assign a definite wave length for nor-
Ten cents brings our latest catalog to yow, describing the above disl ana mal use to its holder, and arbitrary
all standord radio apporatus. ones a few meters above and below
A. H CORWIN & CO the normal to be used in case of inter-
* * i ference on his own wave, prawided no
Dept. C. 31 4 West Park Street, Newark, N. J. one was transmitting on the arbitrary
wave already. It would also be a good
idea to require all amateurs using more
than 500 watts to install a 50-watt
transmitter for local work.

Another help would be to have

. Radio Clubs in various towns form in-
PACENT ELECTRIC COMPANY | iy s
the radio inspector to inspect licensed

stations within their jurisdiction and

Incorporated ascertain if these transmit on their al-
TELEPHONE e lotted wave length, also if they have

150 Nassau Street senainsec New York Clty adequate means of reducing power,
and if their decrement is less than .2.
All station owners found not complying
o e . with the regulations should be pun-
Specialists in ished to the extent of revoking their
licenses. High decrement causes a
o o great deal of the QRM and a war
ectnc ’ adaio an against it by the amateurs themselves,

authorized by the government, would

help conditions greatly.

Laboratory Equipment According to this general plan, the

radio inspector of each district, when
issuing wave lengths, would divide up

BUllderS and Dlstrlbutors the district into several minor divis-
. o N ions and issue the complete band of

Of SClentlﬁc and Experl- wave lengths, 2 or 3 meters apart and
. then repeating with alternates, map-

ping the stations, and taking care to

ment al Eq uipmen t fO r issue the same wave to no tw’? }ftations
‘V very close to one another. e ama-

' ResearCh Ork' teurs themselves and Radio Clubs

could be of great help in assisting the
inspector in this work. The investi-
gating committees of the clubs could

Representing: A. H. Grebe & Co., Dubilier Condenser Co., Electrical Pro- have the distribution of the' lower
ducts Mfg. Co., Rawson Electrical Inst. Co., Richter & Byrne and others. waves, for local work, as the inspec-

tor’s deputies.
The next radio bill will doubtless

When writing to advertisers please mention THE WIRELESS AGE
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Radio Apparatus

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

“PITTSCO”
THE SIGN OF SERVICE
AND PROMPT DELIVERY

ALL WE ASK IS A TRIAL!

Amplifying Transformers
No. A-2 Acme mounted................$7.00
No. A-2 Acme semi-mounted........... 5.00
No. A-2 Acme unmounted.............. 4.60
No. 166A General Radio mounted....... 7.00
No. 166A General Radio semi-mounted.. 5.25
No. 166 A General Radio unmounted.... 4.50
No. Z-73 Clapp Eastham mounted...... 6.00
No. Z-73A Clapp Eastham unmounted.. 4.00
No. 826-W Federal ..... R A 1)

F. D. Pitts Co., Boston, Mass.

Ampiifiers
No. RORE Grebe one step............ §.00
No. RORG Grebe Det. and one step.... 47.00
RORK Grebe two step..... .. b5.00

No RORD Grebe Det. and two step. «.. 75.00
F. D. Pitts Co., Boston, Mass.

“B"” Batteries
No, 766 Everready 22.5V large........ .$3.50
No. 763 Everready 22.5V small. cee. 2,26
No. 7623 Standard 22.5V large.. ........ 2.40
No. 7625 Standard 22.5V small ...... ... 136
No. 7650 Standard 22.6V variable...... 3.25

No. P-3 Everready flashlight batteries
set of ten 45V.........c0v0ninnn.. 2.60

F. D, Pitts Co., Boston, Mass,

No. 178A General Radio Hi-tone........$2.00
No. Y-744 Clapp Eastham Hi-Freq.... 1.75
No. P-6 Century Hi{-Freq............... 2.50
No. 9010 Watch-case brass Hi- pltch . .76
No. 9011 Watch-case N, P. Hi-pitch.... .75

F. D. Pitts Co., Boston, Mnn.
Colls (De Forest Duo-lateral)
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DL-1500 ... 0. .71
F. D. Pltts Co.. Botton, Mlll.
Colls Mountings (De Forest)
No. LC-100 with gears unmounted. 310 00
No. %;C 101 with gears mounted wit 13.00
No. LC-201 with base and Pri. .'v'viic'l':'. 15.00
No. ULC-200 Single coil mounting..... 2.00
No. ULC-300 Double coil mounting. 0
No. ULC-400 Triple coil mounting..... 6.60
No. ULC-100 Same as LC-100 but on
panel .............. seeeeess 10.76

F. D. l’lm Co., Boston, Mass,

Cond

. ors ;V riable Air)
orest

No. CV-600 unmounted .00056 Mf........$6.26
No. CV-500A unmounted .0005 Mf with-

out knob and scale................ 4
No. CV-1000 unmounted .001 Mf........12.40
No. CV-1003 unmounted with vernier...17.10
No. CV-1010 mounted in glass case with-

out vernier .001 Mf.. eeeessss17.60

No. CV-1013 mounted ln glm ‘case with

vernier .... cetiseseses19.50
No. CV-1600 unmounted .0015 Mf.......18.95
No. CV-1503 unmounted with vernier...18.76
No. CV-1510 mounted in glass case with-

out vernier .0016 Mf...............18.95
No. CV-1518 mounted in ‘lm case wlmzo 60

ver e
No. UCV 1000 ‘On unit panel .001 Mf....13.60
No. UCV 1003 On unit punel with ver-18 60
No. Ucv-lsoo On unit panel 0016 Mf...14.90
No. U’CV -1608 On unit panel with ver- 10

nier .... ..

Note—These are’ aplendld ‘condensers and

are priced at exceptional values,

F. D. Pitts Co., Boston, Mass.

Antenna Wire
No. F-1 7 strand No. 22 tinned copper
per ft. .$0.01%
1000 ft. or over per ft. .01
No. F-z No. 14 Htrd darawn copper per 10

(80 b.)
No. F-3 7 strand No. 28 Pho-phor-bronzoe 02%

t,
500 ft. or over per ftoeieieereones 0.02
F. D. Pitts Co., Boston, Mass.

Insulators
No. O-2 4” strain type............. ... $0.50
No. O-3 10%” strain type...........o.us
No. O-4 16" strain type.............. .. 1.50
F. D. Pitts Co.,, Boston, Mass,

Ground Equipment
No. G-100 100 Amp. 600V. ground switch.$4.50
No. G-2 Weather-proof No. 4 ground
wire ft. .............. crees
No. G-3 Heavy porcelain cleau wlt.h
screws for wire, complete.......... 0.12

F. D, Pitts Co., Boston, Mass,

Rheostats
No. R-2 Remler back mounting........$1. 75
No. R-3 Paragon back bounting........
No. R-4 General Radio back mounting 2. 50

F. D. Pitts Co., Boston, Mass.

Jacks
No. 1423-W Federal N. P. 2 circuit..
No. 1422-W Federal N. P. closed circuit 0.85
No. 1421-W Federal N. P. open circuit.. 0.70
No. WE-1 Western Elec, 2 circuit...... 0.96
No. WE-2 Western Elec. open circuit.. 0.65

F. D. Pitts Co., Boston, Mass.

..$1.00

“REMEMBER”
WHEN YOU SAY
“PITTSCO” YOU THINK

OF EVERYTHING IN RADIO!

Plugs

No. 1428-W Federal Brass .............$2.00
No. 1428-W_Federal silver plated....... 2.60
No. WE-1 Western Elec. Brass......... 1.20

F. D, Pitts Co., Boston, Mass.

Vacuum Tubes

Audiotron Det. Amp. Osc............. 6.00
F. D. Pitts Co., Boston, Mass.

Tube Sockets
No. GR-1 General Radio...............$176
No. R-300 De Forest...... ... 150

No R-400 De Forest Inverted typé’... 2.76
0. MW-1 Marcon! ........ooo00ennrn.. 1.60
No. 550 Murdock ........c0000000000.0 1,00

F. D. Pitts Co., Boston, Mass.

Regenerative Receivers
Grebe

No. CR-1 170-600 meters with tube con
trol self contained............ ....90.00

No. CR-2 170-600 meters.,.....

No. CR-3 “Special” for relay work.  170-
600 meters .................

No. CR 4 170 600 'meters with serle-ss 00

No. CR 6 170 600 meters. Receiver, de-
tector and two step amplifier self
contained. A complete set........200.00

No. CR-7 500-20000 meters. Long wave,
wlth tube control. A complete "5!0 00

(G!ve mm that Grebe set An incomparable

Christmas gift.)

F. D, Pitts Co., Boston, Mass,

Audion Control Panels

No. RORA Grebe with cabinet........$12.50
No. RORH Grebe with tick. connections 17.00
No. P-401 De Forest in cabinet........ 14.25
No. P-500 De Forest in cabinet with 45
volts “B' battery................ 25.00

F. D. Pltts Co., Boston, Mass.

Telephones (Pair)

No.1 Type C Baldwins Navy Standard.$16.50
No.2 Type E Baldwin's latest super-

sensitive ................. eeesee.. 18.80
Brandes Superior 2000 ohm| ceees 1.00
Brandes Transatlantic 3800 ohml. cee.. 12,00
Brandes Navy Tyge 3200 ohms........ 14.00
No. 556 Murdock 2000 ohm-‘ [ X 1
No. 56 Murdock 3000 ohm cesrnsess B.50
No. §2-W Century 3200 ohmn Govt.

standard ..........c00000000000. b 14.00
No. §3-W Century 3300 ‘ohms Gov

standard .........cc000t00n0eena... 12,60

F. D. Pitts Co., Boston, Mass.

IMPORTANT! Every artkle listed sent to any part of the United States Postage or express prepaid.

We want your business.

“Let ‘PITTSCO’ products, service and delivery solve your Xmas problems”

F. D. Pitts Co., Inc.

12 Park Square

Dept. B

Boston, Mass, U. S. A.
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A new 2 kw. Federal Arc transmitter has been installed at this Institute. Hundreds of these sets are now being
installed on vessels of the Shipping Board. Our SPECIAL course of “ARC” INSTRUCTION should not only interest
students but Commercial operators who anticipate operating this apparatus. The EASTERN RADIO INSTITUTE
offers more unusual advantages to young men interested in Commercial Radio than any other school in the country. The
staff takes a personal individual and sustained interest in the progress of every student. The systematically planned and
thoroughly executed course of practical instruction brings splendid results. The welfare of non-resident students is care-

fully provided for. Students come here from all over the country.

Remember: We are the OLDEST, LARGEST and BEST EQUIPPED radio school i.n New Englan.d, and already
have thousands of satisfied graduates to our credit. Our latest illustrated prospectus giving complete information is

yours for the asking. Send for one today.

TEL.
SACK BAY

»)9 6 4

IN THE GOOD OLD SUMMER TIME

You did not get that C-W set fixed
up. Get busy NOW so you will
be in for the coming season. We
have parts or finished instruments.
Only the best—get our list before
buying.

DEALERS, if you are going to be
ready for the Holiday rush, let’s have
your orders. We are going to pub-
lish our dealers list, get your name in.

Our apparatus is licensed under Arm-
strong Patent No. 1,113,149,

“You may pay more, but
Remember you can’t buy better”

THE PRECISION EQUIPMENT CO.
2437 GILBERT AVE., Dept. C CINCINNATI, OHIO.

contain a larger appropriation, as
radio has grown in importance in the
eyes of legislators, and a much more
careful system of “detective” stations
should be maintained to investigate
wave length and decrement, and en-
force the law.

This system may seem inadequate
when we think of the thousands of
amateurs in the second district alone,
but all of them do not work at once,
only a very small number, actually,
and the system would be a decided im-
provement over the present chaos.

When certain places in the wave
length band become too congested, the
wave of some of the stations could be
changed permanently to one of the
auxiliary waves, upon report by one of
the deputy committees.

Whatever happens, it is time for
everyone to get together for the big
push and drop personal benefits in an
operation for the common good, or we
may find ourselves with no sets at all,
like the unfortunate Frenchmen.

THEORY AND OPERATION
OF
VAcuuM TUBES

in Radio Science and Engineering, arranged in a complete and comprehensive course of instruction.
Every amateur operator, commercial operator, engineer or manufacturer should study this course.

Instruction—Lectures—Laboratory Work

Under the personal supervision of an expert who has made a special study for years of the vacuum tube.

Wrrite for Booklet

Y. M. C. A. RADIO SCHOOL
149 East 86th Street, New York, N. Y.
‘“The Best Radio School in the East’’

If desired, arrangements can be made for students to enjoy the privileges of our
GYMNASIUM — SWIMMING POOL — DORMITORY — EMPLOYMENT BUREAU

Www. americanradiohistory.com
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EXPERIMENTERS’ WORLD

| Guglielmo Marconi
! President

=’i'he Monthly Service Bulletin of the
National Amateur Wireless Association

Founded to promote the best interests of radio com-
munication among wircless amateurs in America
J. Andrew White
Acting President

H. L, Welker
Secretary

Prof. A. E. Kennelly,
Harverd University.
Maj. Gen. George O, Squier,
Chief Signal Officer, U. S. Army.
Captain D. W. Todd,
g. S. N., Director Naval Communica-
ons.
Rear Admiral W. H. G. Bullard,
U. S. N,

Prof. Alfred N. Goldsmi
® Ccl‘;:ac of the Cc't;h'of New York.

NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS

Headquarters, 64 Broad Street, New York

Major William H. Elliott,
American Guard.
E. E. Bucher,
Instructing Engineer.
Prof. Samuel Sheldon,
Brookiyn Polytechnic Institute.
Colonel Samuel Reber,
Signal Corps, U. S. Army.
Prof. Charles R. Cross,
Massachusetts Institute of Techmology.

Amateur Traffic
By J. O. Smith

ONDITIONS improved somewhat
during September over those of
the summer and amateur relay traffic
began to move generally throughout
the country. The greatest improve-
ment was noted in the northern sec-
tions, where for several nights traffic
was handled over regulation winter-
night distances.

A few distance stations copied at
New York were 1AW, 1CK, ICM,
1GY, 1XE, 3BZ, 3BH, 3EN, 3JK,
3KM, 3ZA, 4BQ, 5DA, 8BV, 8DR,
8EN, 8EV, 8GW, 8IC, 8NI, 8RQ,
8ACF. The fact that these stations
were widely located would seem to
indicate that good conditions prevailed
over practially the entire eastern half
of the country.

During the extremely unfavorable
conditions prevailing during Septem-
ber it was interesting to note that the
only stations covering good distances
were those using C.W. transmitters.
These stations successfully worked

through static and dead air when
spark stations were unable to get
through.

Note.—Amateurs undoubtedly have many
traffic items of interest in the various sec-
tions of the country and communications
for these colums will be welcomed.—The

Editor.
Amateur Got S-5 SOS

AVID L. Moore, the amateur radio

operator who picked up the news
of the disaster to the submarine S-5 be-
fore it came to any navy officials on
land, is about 25 years old and is cash-
ier of a brokerage concern in Hart-
ford, Conn. He lives at the home of
his father, Jesse Moore, an advertis-
ing man, in Farmington, near Hart-
ford, and the “toy” wireless set upon
which he received the message telling
of the plight of the S-5 is installed in
his room there. '

This is the way in which young
Moore tells how he happened to take
up the instrument after supper on the
evening of the accident and receive

When writing to advertisers please mention THE WIRELESS AGE
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Drafting
Supplies

We manufacture a full
line of high grade sup-
plies made under our
own supervision. We
know they are right.

Quality Plus

and at prices that ap-
peal.

A Specialty—
Our

MONROE
Drawing Table

A table of general
utility made after our

own ideas. Stands
rigid and lasts a life-
time.

Investigate our line of
drawing instruments,
scales and accessories.

Let us quote on your
needs

Ask for catalogue W

New York Blue

Print Paper Co.
102 Reade Street
New York City

@
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Try This Sensitive
Radio Head Set

It is equipped with non-conducting spool heads and slotted
Furthermore

pole tips which eliminate eddy current losses.
all operating parts of these

Stromberg - Carlson
Radio Head Sets

are housed in dust and moisture-proof
aluminum cases. Have adjustments
for temperature variations. Strongly
constructed ; very sensitive for use on
shore or aboard ship.

Bulletin 1206W gives full
particulars. Write today.

Stromberg-Carlson Tel. Mfg. Co.

k/»\ \Rocheuter, N. Y.

/
r‘:,'///,, , ~ —~ .
' /{/ ‘:
= |

"

This sample set will be sent upon
receipt of $12. 6-foot moisture-
proot cord attached. For commer-
cial or private radio service. Money
refunded if not satisfied.

—

_/;
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SIS WMo fLigP g SO i N

ENGLAND
HOOKS ’ER TO HER BULB

The Most Wonderful Tuner in the World for $10.00
Add Parcel Post

READ THIS TEST. TUNERS ARE LICENSED
UNDER ARMSTRONG PATENT

On the evening of July 10th I was listening in with a companion a Marconi Operator using
your 20,000 meter tuner when we heard N, 8. 8. with great clearness and copied the whole
of the message. We also heard N.8.F, in communication with a U.S. Warship. We also
heard N.F.U. which we have been unable to identify. All these stations we heard quite
distinctly and had no trouble in taking down the messages.
twin wire on a house in the city. The valves Telefunken. The circuit the one given by you
—altogether we were listening in five hours. The tuner was never silent for a moment and
we received messages from dozens of stations. We considered these results excellent.

(8igned) W. R. WADE.

6 West Mall, Clifton, Bristol, Englanad.

KNOCKED DOWN OR ASSEMBLED CONDENSERS

Which kind do you want? Made for panel mount-
ing and are complete with scale, pointer and knob.
Used all over the world. No C. O. D. orders, add
Parcel Post. Buy from your local dealer or send
us his name if he can’t supply you.

Formica tops and bases. Movable plates are now
held by nuts and not clamped with washer as for-

The aerial used was 70 feet

merly.

11 Plate K.D. ........cooiiiiiinnnnnnn, $1.80 11 Plate assembled.................... $2.78
21 « i ieetrrreiai e 228 21 . R I e 3.28
41 “ o eiiessesescscesnssnsrons 320 41 “ RPN 4.28

Sold by TRESCO, Dept. 6, Davenport, lowa Or Your Dealer

SEND 8c. FOR CATALOG
WE SELL BULBS—WAVEMETERS—RHEOSTATS—BINDING POSTS.

NoveEMBER, 1920

the message which saved thirty men
from death by drowning:

“At 8 o’clock my outfit began snap-
ping out an SOS 1 eagerly lis-
tened in and learned it was the op-
erator of the General Goethals talking.
The message was that the S-5 had
been submerged for thirty-five hours
and it was feared the officers and crew
were lost.

“Then came a message from the
Goethals to all the wireless stations and
vessels in the section. It asked that
they render all possible assistance. I
listened in, hoping that some vessel
would reply that she was going to the
aid of the submarine. After what
seemed ages I heard a vessel reply
that she was making all speed to the
S-5. I could not make out the ves-
sel’s name. From the location given
by the Goethals I figured that the S-5
was submerged somewhere off Cape
Hatteras.

“I next heard the Goethals asking
that a ship fitted with a steel cutting
device with which to rip the hull of the
submarine be sent at once. After that
the air became filled with messages
and they were coming too fast for me
to make out. It seemed as if the whole
Atlantic coast was asking questions.
The operator on the Goethals was a
wonder at sending out messages.”

Sound-Proof Radio

MEMBERS of the Springfield ra-
dio association were startled
one evening when they discovered
that there was an inventor in their
midst. Mr. Creaser, the club instruc-
tor, has devised an instrument called
the “codafone” or “wonderbox,”
which opens a new era in code prac-
tice. Briefly, it enables a student to
practice his code without raising the
distant echoes.

Heretofore, the unsympathetic mem-
bers of the household were forever
complaining of the racket which “that
there wireless” made and the youthful
enthusiast was forced to stop or retire
to the barn. The “codafone” is so
devised as to be absolutely noiseless
except to the person studying.

Mr. Creaser would allow no one to
open the ‘““wonder-box.” He is re-
ported as saying, “I got it by accident.
Anyone can do it. Go to it!” It is
hoped, however, that he will soon re-
lent and disclose his secret to the ever-
curious public.

' ‘A Message from Montreal

"T"HE Montreal Radio Association,

formed about fifteen months
ago, found its development during the
first year of its existence considerably
retarded by the lack of a suitable club-
room, but this disability no longer
exists, due to the generosity of James
E. Wilder, who has given the club

When writing to advertisers please mention THE WIRELESS AGE
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THIS IS A COMPLETE LIST OF OUR BOOKS—SAVE IT

Order the books you want now—then put this list away where you can find it when you want more books. It's worth saving

PRACTICAL WIRELESS TELEGRAPHY
By Elmer E. Bucher

More than 100,000 copies of this book have
been sold to date It is used in practically
every school, college and library im this
country.

Starting with elementary data, it pro-
gresses, chapter by chapter, over the entire
field of wireless—fundamentals, construction
and practical operation.

Size, 64 x 9% inches. 352 pages. 340 {l-
lustrations. Handsomely bound in full cloth.

Price, $2.285.

VACUUM TUBES IN WIRELESS
COMMUNICATION

By Elmer E. Bucher

Tells in understandable language the fun-
da;nentnl operating principle of the vacuum
tube.

Shows over 100 different circuits for its
practical use as Detector, Radio or Audio
Frequency Amplifier, Regeneutlve Receiver,
Beat Recelver, and Generator of Radio Fre-
quency Currents.

130 dlagrams reveal, step by step, in sim-
ple and direct form, every known use of the
vacuum tube.

Cloth, 6% x 9%, 202 pages.
and illustrations. Price, $2.25.

THE WIRELESS EXPERIMENTERS'
MANUAL

By Elmer E. Bucher

The only book published that comprehen-
sively covers the theory and design of ama-
teur wireless transmitters and receivers.
Construction of transformers, high voltage
condensers, spark gaps, aerials, masts, re-
ceiving sets for long and short wave length
reception. Construction and operation of a
50-mile buzzer transmitter, regenerative re-
celvers, cascade amplifiers, preferred circuits
for long and short wave recelvers, quench-
gap transmitters, methods of measuring the
internal impedance and amplification of con-
stant of vacuum tubes are explained.

Direction finders, underground aerials and
the use of Weagant's static eliminator for
amateurs are the subjects of speclal chap-
ters.

The mo-t complete textbook on the subject
; blished. Cloth bound. 851 pages.
nlly m\utnted. Price, $2.25.

RADIO TELEPHONY
By Alfred N. Goldsmith, Ph. D.

This complete text on radio telephony is
intended for radio engineers, oreraton and
experimenters, also radio electricians in the
Navy, men in the Signal Corps and especially
men in the Aviation Service who handle
radio equipments. Students and others who
desire to be clearly informed concerning this
newest and most interesting branch of elec-
tric communication need this book.

It is written In clear style, and presupposes
very little knowledge of radio.

Bise, 6% x 9% inches. 256 pages. 226 il.
lustrations. Full cloth, stamped in gold.

ce, $2.50.

PRACTICAL AMATEUR WIRELESS
STATIONS

Complled by J. Andrew White, Editor, “The
Wireless Age”

An “Experience’ book, containing the best
suggestions of thirty- three experimenters on
Building, Installing and Operating Experi-
mental Statlons for Radlo Communication,

Paper., 136 pages. Profusely illustrated.

Price, 7

169 dlagrams

HOWI“I’EO PASS U. 8. GO WIRE-

VERNMENT
LlClangE EXAMINATIONS

By
Noew Edition
142 Qu
An ideal quiz
PRACTICAL WlBELESS TELEGBAPHY
Paper 6% x93 in. PRICE, 70ec.

RADIO INSTRUMENTS AND MEASURE-

Here I8 a book that should be in the hands
of every wireless worker. It answers the
questions you want to ask and will add ma-
terl:‘lly to the eflficiency of your wireless
work.

Contents: Fundamentals of electromagne-
tism, Principles of alternating currents, Ra-
dio circuits, Damping, Wave meters, Con-

densers, Colls, Current measurements, Instru-
ments and methods of radio measurements,
Resistance measurement, Sources of high
frequency current, Calculation of capacity
and inductance, Design of inductance colls,
High frequency resistance, Miscellaneous for-
mulas and data.

Cloth bound. 332 pages. Fully {llustrated.

Price, $1.75.

PRACTICAL AVIATION
Including Construction and Operation
By Major J. Andrew White

. A text book for intensive study by men
preparing to become skilled mechaniclans
and aviators.

A broad treatment of subjects never be-
fore contained in general aeronautic text
books is included comprising operation and
care of aviation engines, reconnaissance, map
reading, signaling and co-operation with
military bodles, radio and its uses, machine
gunnery and bomblng from airplanes.

Full cloth. size, 6% x 9% Inches, 200
pages. Fully illustrated. Over 200 diagrams
and photographs. Price, $2.25.

MILITARY SIGNAL CORPS MANUAL

By Major J. Andrew White, Chief Signal

ﬂ fMicer of the American Guard

This manual, the only complete work on
the broad subject of army signaling, is in-
dispensable to Signal Corps men

Officers of infantry and Artillery will find
the volume of great utility, a proper concep-
tion of the enormously enlarged Service of
Information being indispensable to all com-
missioned men.

Prepared with the full co-operation and
npproval of the Chief Signal Officer, U. 8.

Cloth. 588 pages. 260 illustrations.
Price, $2.25. '

ELEMENTARY PRINCIPLES OF WIRE-
LESS TELEGRAPHY

By R. D. Bangay
Part, 1.

This book has been used very largely for
the training of Telegraphists to take solo
charge of complete ireless Telegraph In-
stallations. All parts of the transmitting and
receiving apparatus are described in a way
to give the students a sound working knowl-
edge of the apparatus entrusted to his care.

Cloth. 224 pages. Fully f{llustrated.

Price, $1.75.

Part II

Dealing particularly with the component
parts of a Transmitter., Each part is ex-
plained separately and fully. t also de-
scribes the conditien of resonance under
which they can most effectively be com-
bined and to which each part should be ad-

Justed to form an efficient transmitter.
242 &gn 802 lllu.lrntlonl Prl $1.76.

1 COMPLETE, $3.25

THE WIRELESS TELEGRAPHIST'S
POCKETBOOK OF NO‘I'I% FORMULAE
AND CALCULATIONS
By J. A. Fleming, M.A.,, D.8Se., F.R.8,
A book of practical working formule and
calculations for the student of radio telegra-
phy. An indispensable part of the working

equipment of every wireless student.

Bound in full flexible rich leather, stamped
in gold with round corners and gold edges.
347 pages. Price, $3.50.

SHORT OOURSE_ IN ELEMENTARY
MATHEMATICS AND THEIR APPLI-
CATION TO Awl.’ll'lmf ESS

By 8. J. Wilils

Cloth. 182 pages. Charts, diagrams and
tables. Price, $1.78.

CALCULATIONS AND MEASUREMENTS
OF INDUCTANCE AND CAPACITY
By W. H. Nottage, B.Sc.

144 pages. Full cloth, Fully illustrated.
Price, $1.75.

MAGNETISM AND ELECTRICITY FOR
HOME 8STUDY

By H. E. Penrose.
224 illustrations. 0516 pages.

Full cloth.

HOW TO CONDUCT A RADIO CLUB
By E. E. Bucher

Covers parllamentary procedure, indoor
and outdoor experiments, 5,000-mile receiving
sets, vacuum tube amplifiers and detectors
and mlny other subjects.

Paper, 6% x 9% inches. 148 pages. Fully
illustrated. Price, 75¢c.

THE THERMIONIC VALVE AND _ITS
DEVELOPMENTS IN RADIO T
GRAPHY AND TELEPHONY

By J. A. Fleming, M.A., D.Se.
279 pages. 144 dlagrams and illustrations.
Price,

WIRELESS TELEGRAPHY AND
TELEPHONY

First Principles, Present Practice
and Testing
By H. M, Dowsett, MI.LE.E,
881 pages. 305 dlagrams and {llustrations,
Price,

SELECTED STUDIES IN ELEMENTARY
PHYSICS
By E. Blake, AM.LE.E,
A tlmnd book for the wireless student and
amate
176 pages. 43 diagrams and {llustrations.
Price,

WIRELESS TRANSMISSION OF
PHOTOGRAPHS
By M. J. Martin

Revised and enlarged edition.

143 pages.
Fully illustrated. ce, $2.00.

TELEPHONY WITHOUT WIRES
By Philip R. Coursey, D.Sc.,, AMIE.KE.
414 pages. 254:)?3hznms and {llustrations.
oe,

RADIO ENGINEERING PRINCIPLES
By Lauer and Brown
E;\dor-ed by Major General George O.

Price, $3.50.

THE OSCILLATION VALVE
The Elﬂnenuw Prineiples of Its Application
to Wireless Telegraphy
By R. D. Bangay
110 diagrams and {llustrations,
Price,

304 pages. 250 fllustrations.

216 pages.

HANDBOOK OF TECHNICAL INSTRUC-
N FOR WIRELESS TELEGRAPHISTS

By J. C. Hawkhead and H. M. Dowsett
Cloth. 3809 pages. Illustrated. Price, $2.50.

MANUAL DE INSTRUCCION

Tecnica Para Operadores De Telegrafia
8in Helos
Per Meadows. Price, $3.00.

STANDARD ‘I'ABLES AND MUATIONS
ADI0O TELEGRAPH
By Bcrtr-m Hoyle. Price, 38.
160 pages. 8ize, 5% x 8%. Cloth.

POCKET DICTIONARY OF TECHNICAL
TERMS

Used in Wireless Telegraphy
By Harold Ward. Price, $1.00.

1920 YEAR BOOK OF WIRELESS
TEL, AND TEL. Price, $3.75.
Postage 250 Extra

MANUAL OF RADIO TEL. AND TEL.
By 8. 8. Robison. Price, $2.50.

EXPERIMENTAL WIRELESS STATIONS

By P, E. Edeiman. Price, $3.60.
CONSOLIDATED RADIO CALL BOOK
Price, .

HIGH FREQUENCY_ APPARATUS
By T. 8, Curtls. Price, $3.00.

Send All Orders to WIRELESS PRESS, Inc., 326-28 Broadway, NEW YORK
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DUCK’S

No. 14 200 Page
Wu'elefslg and 103'
lfage Electrical

CATALOG

JUST OFF THE PRESS

Any radio amateur will tell you there is me
catalog to take the place of Duck’s, and that
it is a Beacon Light to guide you in the
selection of your apparatus.

Send 12¢ for the Wireless Catalog and 6¢
for the Electrical Catal This
may be deducted on first dollar purchase.

Great cost of catalogs and low
prices prohibit distribution otherwise

THE WILLIAM B. DUCK CO.
239-241 Superior St., Toledo, Ohio

TELEGRAPHY

(Both Morse and Wireless and RAILWAY ACCOl'N‘.l‘lNG
unght thorotﬁhly and duickl; Biy salaries now pal
Gro.t opportu ties for advancement. Oldest and laz elt
shed 46 vearn. Fndorsed by Telegraph, Rail-
ﬁ-dlo and Gov low—
oppomnniu to earn large portion. (.nnlog free.

DODEX’S IMSTITUTE & Strest, Vaiparaies, ind.

RADIO CLUB PINS

Special folder of designs and prices ln ad-
dition to regular catalog free
on request. Be sure to see
these new numbers which
will put new life in your club.,

Metal Arts Co., Dept. 18,
Rochester, N, Y.

One Stage Amplifier - - - $10.00
One Stage Amplifier and Detector - - 18.00
Detector ( Audion) - - 8.00

THE TAF ELECTRICAL APPARATUS CO,
293 N. Main Street Wilkesbarre, Pa.

THE WIRELESS AGE

the use of two rooms on the tenth floor
of the new Wilder Building, together
with permission to string aerials on
the roof. One has already been strung
from a sky sign on a nearby ten-story
building, making it 200 feet high at
one end and 140 feet at the other, and
250 feet long.

The association is now rapidly de-
veloping and at present is working on

NoveMmRrex, 1920

its station equipment and the possi-
bilities of organizing relay circuits. To
the latter end it wishes to get in
touch with all amateurs in Eastern
Canada. The mail address is, Mon-
treal Radio Association, Wilder Build-
ing, Montreal. Secretary L. E. Hun-
ton would like to have other organi-
zations or individual amateurs com-
municate with him.

date.

Prize Contest Announcement
The subject for the new prize contest of our year-round series is:
DESIGN AND CONSTRUCTION OF AUDIO
FREQUENCY TRANSFORMERS
Closing date, December 1, 1920.

Contestants are requested to submit articles at the earliest practicable

Prize Winning Articles Will Appear in the February Issue.

Much experience has undoubtedly been gained by the more advanced
amateurs and experimenters along the lines of designing and constructing
Audio Frequency Transformers for use in amplifying units.
especially interested in designs which can be readily put together at a
small cost without impasring the efficiency of the finished instrument.

We are

by the Editors of Tazx WirzrLzss Acx

prizes:
space rates paid for techmical articles.

PRIZE CONTEST CONDITIONS—Manuscripts on the su ‘yect announced above are ju;
from the viewpoint o
Eresenued, its practicability and general utility, originality, and
iterary ability is not needed, but neatness in manuscng t and drawing is taken into account.
Finished drawings are not required, sketches will do he
closing date is given in the above announcement. Tax
First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in

All manuscripts should be addressed to the Contest Editor of THE WIRELESS AGE

the ingeniousness of the i
clearness in the iption.

contest is open to evegbody The
Wizsrzss Acz will award e followm(

Adsts,

The Universal Wavelength
Receiver
(Continued from page 27)

The following dimensions apply only
to the units. All parts of the receiver
are mounted directly upon a formica
panel 14x24x 14 inches. Complete
with the oak cabinet, the weight 1s 28
pounds.

Cores of the flat coils are sections
of a rolling pin and measure 215 x 34
inches each. Eleven wooden “meat ski-
vers” are set radially about the discs.
Five are stagger-wound to a depth of
2 inches; the remaining four to 234
inches. About 3 pounds of 24 SC is
required. The secondary coils are
similarly wound to a depth of 2 inches.
These require about 2 pounds of 26

OUR GRADUATES

NOW WITH

Independent Wireless Telegraph Co.
Ship Owners Radio Service
Radio Corporation of America
International Radio Telegraph Co.
U. S. Army Transport Service
American Hawaiian Line
United Fruit Co. (Tropical Radio Co.)
Panama R. R. S. S. Co.
Cutting & Washington (Mfg. Co.)
U. S. Shipping Board
AND NUMEROUS OTHERS

The Radio Operator aboard American vessels
is paid One Hundred and Twenty-five Dollars

($125.00) per month,
also furnished food and quarters.
officer of the ship and consequently enjoys the
privileges that go with such a position.

Aside from this, he is
He is an

CALL OR WRITE FOR BOOKLET

Y.M.C. A.
RADIO SCHOOL

149 East 86th Street, New York City

l . ‘“ Best Radio School in the East’’ I

When writing to advertisers please mention THE WIRELESS AGE
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SC. All coils are double dipped in
shellac and baked. Two tie rods pass
through the series, binding them to the
panel back. No. 28 SC is used for
tickler. A bakelite tube 4 x 714 inches
supports the first and second secondar-
ies. These are of 24 S. Silk. Primary
and tickler tubes are 314 inches di-
ameter by 2 inches. Plugs and ‘“nor-
mally closed” jacks are used for iso-
lating unused inductance.

In this receiver it was found un-
necessary to shield the units in copper

\

EXPERIMENTERS’ WORLD

boxing. Due to the confined induct-
ances, very little reaction is present.
Two stages of amplification are used
with this set.

This receiver functions admirably
on any possible wave length. The ar-
rangement provides unusually uniform
adjustment over the entire range of
the tuner. It has proved an excellent
instrument as a plain or regenerative
receiver of spark signals and as an
undamped wave receiver it is very
effective.

Queries Answered

Answers will be given in this depar to

of subscribers, covering the full range

of wireless subjects, but only those which relate to the technical
of general interest to readers will be published here.
the paper written on; where diagrams are necessary they
must be on a separate sheet and drawn with India ink.

given in all letters and only one side of

can be answered in the same issue.

hases of the art which are
The subscriber’s name and address must be

Not more than five questions of one reader

To receive attention these rules must be rigidly observed.

Positively no Questions Answered by Mail.

A. A. E, North Sydney, N. S.

It is very doubtful if you can place two
partitions in your hard rubber jar and make
them water tight. Jars of this type are
moulded when manufactured. An automo-
bile tire vulcanizing establishment might be
able to help you out; the next best thing
you can do is to ﬁll tlle‘ ioints with pitch.
R. L., Brooklyn, N. Y.

Your diagram is given below:

jiTo!

H B, Huntington, N. Y.

Ordinary wet batteries for the plate cir-
cuit of vacuum tubes for receiving purposes
will give good resglts.

* ¥
J. G., Chicago, Il
Additional specifications for the “Labor-
atory Radiophone” by Mr. Allen H. Wood,

IF—

e

Jr., were published in the October issue of.

THE WIRELESS AGE.

We recommend that you advertise for the
second-hand meters you desire; we know of
no shop handling this apparatus.

The radiophone in question will give
about the same results when Marconi V.
T.)s are used. * % x
N. R. H,, Casper, Wyo.

Without more definite details regarding
your magnetic device we cannot make any
statement about the success of such an ap-
paratus. It seems that you might have
considerable trouble with centrifugal forces.
We would suggest you send in a sketch of
your idea and if possible the purpose for
which it is constructed.

x ¥ X
J. C. T., Bethlehem. Pa.

You will be unable to purchase the tubes
about which you inquire as it is our under-
standing they are not on the market for
amateur use at thg p:esgnt time.

C. S. M., Westboro, Miss.

Copies of Philips Code ma; be obtained
from J. H. Bunnell & Co., 17 Park Place,
New York. ha
J. J. A, Woodbridge, N. J.

You will not have much success using
only one vacuum tube as a rectifier in direc-
tion finding apparatus. You should use two

39

For Easier
and Better Tuning

A set of General Radio 4 Step
Inductors made to cover all wave-
lengths between 140 and 22,000
meters with a .001 M. F. variable
condenser will add to the usefulness
and appearance of your set.

Each coil is mounted in a polished
oak box with engraved bakelite
panel, switch and nickel plated
binding posts.

The tapped-coil completely mounted
means that you buy fewer coils,
need no auxiliary mounting and are
not inconvenienced by connections
pulling out or breaking off.

Price $6.00 each
Full data in Bulletin 302.

GENERAL RADIO CO.,
General Radio Building

Cambridge 39 Massachusetts
“JUPITER” (4%52:

1%c. PER FT.—$12.00 PER M.C
7 strands No. 22 solld copper. The ideal
radiator. S8trong. Low resistance. Ship-
ping wt. 15 Ibs. per 1,000 ft. Send postage.

Lee A. Bates o, ySMomst |

HERE IT IS

LATTICE WOUND
VARIOMETERS

Especially Designed to Improve the
Short Wave Regemerative Circuit

Type 7

Realizing the need of a neat, compact, and highly efficient Variometer for the mod-
ern receiving set, we have produced a Variometer which we feel will meet these require-
ments. Type 7 is assembled ready for panel mounting. A 3%-inch hole drilled in your
panel is all that is required. Type 12 is a complete unit, and consists of type 7 mounted
on a 4% x 4% Bakelite Panel incased in a Mahogany finished Cabinet. Four binding posts
are provided so that leads may be brought to any side of the cabinet.

Both Types are equipped with a standard 3-inch dial and knob, making a very

attractive instrument.
PRICES, CHARGES PREPAID,

Type 7G (For Grid Circuits) $ 1.50
Type 7P (For Plate Circults) 7.50
Type 12G (For Grid Circuits) 12.50
Type 12P (For Plate Circuits) 12.50

A. W. HALLBAUER, Distributor

1001 N. Lockwood Avenue Chicago, Ill.

RETURN COUPON
American Radio Relay League,
Hartford, Conn.
Enclosed find $1; please enter my trial subscrip~
tion to QST for 7 months.

Name.

Add,
4

-~
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YOUR RADIO SMALL PARTS

We sell every part from the smallest binding post to the largest complete set.
. Posts, Switch Points, Knobs, Dials, Contact Points. etc., always on hand.

Binding

No. X
Contact Point
with nut and
washer, nickle
.05c. each.

NovEMBER, 1920

or three steps of amplification. The book,
“Wireless Experimenters Manual,” by E. E.
Bucher, in chapter twelve, gives detailed in-
formation on this subject. This book is
obtainable from the Wireless Press, 326
Broadway, New York, at‘ $2.25 per copy.

F. R. Y, Delta, O

The 0-1 ammetcr ‘will be 0. K. for your
circuit.

The diagram has been tested out before
and seems to give good results.

You may find that no grid leak will be
required. However, if the speech is poor,
when the first coil alone is used, try vari-

ous values until best modulation is obtained.
The series condenser is of the right value.

No. 1 . * %

Knob with e Screw, A. YJ B., Brooklyn, N. Y.

343 thread ou will require a 100 ampere 600 volt

. . switch for this purpose, and if you want an
elaboi'atsly mst:l a{zed swntl::h Ctry the Amerllg

: . can io an esearch Corporation,
Send 5 cents for new price list now ready. Park Row, New York

Clapp Eastham Company of Cambridge,
Mass., have a good change-over switch on
the market.

Rotary gap disc should be eight inches in
diameter with ten or twelve studs using a
three to four thouiang R* P. M. Motor.

L. E. E., San Jose, Cal,
Followmg is the wiring diagram you will

When yoﬁ want any Radio part or instrument, come to us.
every reliable Manufacturer.

We carry apparatus of

AMERICAN ELECTRO TECHNICAL APPLIANCE CO.

Dept. A, 235 Fulton Street New York

have to use:
£ Zine
fuzzer p -
Sround Gromng

M. M,, Toronto, Can.

PTA is a Brazilian Naval Station lo-
cated in the harbor of Rio de Janiero. It
is equipped with a 1 KW. Telefunken set.

PTL, PTN, PTI are in the same
vicinity and are similarly equipped.

The Lyons Station

The popular response to the article pub-
lished in the September issue, descriptive
of the Lyons Station, indicates that many
of our readers would like to read this ar-
ticle in the original French, as written by
Leon Faljau. It will be found in the May
issue of “T. S. F.,” a radio communication

magazine published in Paris, to which pub-
lication THE WIRELESS AGE is indebted for
the permission to make the translation.

A Combination that Can’t be Beaten

For Results,—real long-distance signals on short wavelengths you can’t beat the

Relay Receiver (Type CR-3)
and Detector and 2-Stage
Amplifier (Type RORD)

This is the Outfit which made a reputation for itself in the recent QSS tests. You can get into the Big Relay
Game and become one of the depend-

Continental Radio and Electric Corp., New Klaus Radio Company, Eureka, Iil. able long-distance men with this
York Manhattan Electricul Supply Co., New York, O‘g%tizBE RADIO arat U
Central Radio Institute, Independence, Mo. Chicago, St. C Sa censed under the o,f,‘}g&, An:mst'rou;'

Doubleday-Hill Electric Co., Pittsburgh, Pa. Leo, J. l{”b"" o’ln n Nl“"ey'"“k g"l' and Marconi patents,

Holt Electric Utllities Co.. Jacksonville, Fla. Locont Electric Co., Inc., New York Clty Inspect this Outfit at your Dealer's.
o . Phila. School of Wireless Telegraphy, Phila,, If he doesn't carry our line as yet,

Hurlburt-8till Electrical Co., Houston, Texas Pa. drop us a postal for catalogue, menx

Kelly and Phillips, Brooklyn, N, Y. Western Radio Electric Co., Los Angeles, Cal,

tioning his name.
A. H. GREBE & CO.,, Inc. 78 Van Wyck Blvd., Richmond Hill, N. Y

When writing to advertisers please mention THE WIRELESS AGE

www.americanradiohistorv.com


www.americanradiohistory.com

NovEMBER, 1920 EXPERIMENTERS’ WORLD
L]
BOok Reviews

Experimental Wireless Stations. By Philip E.
Edelman. Cloth binding, 380 pages. Illustrated.
Henley. Price, $3.00 net.

Under its familiar title, Mr. Edelman’s
book for amateurs makes its 1920 appearance
in new dress and materially enlarged. Care-
ful attention is given to the basic princi-
ples of radio communication, in such form
as to be easily comprehended by the younger
workers in wireless who seek to graduate
from the elementary stages of experimenta-
tion. Modern practice is comprehensively
reviewed in chapters devoted to continuous
wave alternator and arc systems, vacuum
tubes as detectors, amplifiers, oscillators and
modulators in radio telegraphy and tele-
phony. Both principles and apparatus are
described in chapters on tuning and inter-
ference prevention and a considerable por-
tion of the volume is devoted to practical
instructions for the construction of com-

plete amateur sets and associated apparatus.
This book is obtainable through the Book Dept.,
Tre WIRELESS AGE.

Telephony Without Wires. By Philip R. Cour-
sey. Cloth binding, 396 pages. llustrated.
Wireless Press. Price, $5.00 net.

Speech transmission by the radio method
is comprehensively recorded in its various
technical aspects in this useful volume for
students who aspire to a place in the devel-
opment of a branch of the art that is en-
gaging the attention of the leading engineers
and experimenters in the field. Historical
matter introduces the main subject, acquaint-
ing the reader with the lines of investiga-
tion pursued by early inventors who vainly
applied conduction and induction methods
to a solution of the problem, some thirty-
five years ago. Following a brief treatment
of the early attempts at telephony by elec-
tro-magnetic waves, the volume takes up the
various problems of speech transmission,
describes advanced forms of spark and con-
tinuous wave production, arc generators and
vacuum tubes as producers of oscillations,

The Radio Electric

Company ' " Where 1echnical terms are used
Have on hand It pays to train right they are explained and s!mplgﬁed
Unit “B” Batteries —to follow the teach- Now is the time to start—don’t wait until a more
2% V. 5 A @ $ 1.35 . f ll k convenient season. The sooner you start training the
221/: V.10A @.ovnrninin, 230 | 1ngolmenwhoKnOw quicker yo‘::'ll l‘;e clagseddai a regulaé'e E‘liectncal En-
cooT A R renr et . . . ineer with a big job and big pay. Send no money
Same, 10 ampere size, in 14 frompractical experience. S use the coupon below —get our latest bulletin on
‘{;] Sltepds é‘th plug & flex- 325 this course—then decide.
ible lead @.........coenn.. . ‘
Paragon Rheostats @. ... ... . 175 What This Man || American Sch%ol toni; l Eorreopondence
-Smi i - ep
Roers @, ot Wire Me 750 Has Done Drexel Avenue and 58th Street, Chicago, U. S. A.
“ < WE HAVE TRAINED THOUSANDS OF OTHERS—WHY
Bégl‘)‘;ooé. . ROtaf}' Q uend]ed 30.00 You Can Do NOT YOU? START NOW—MAIL THIS COUPON TODAY
Acme Detector Unfts """" 1000 Gentleman: oeatello ~ || AMERICAN SCHOOL OF CORRESPONDENCE, Dept. E008. Chicage, U. S. A.
Acme Amplifier Units......... 13.00 1 have nothing but praise I want job checked—tell me how to get it.

If there is anything in radio that
you need, write us. We carry a large
stock of apparatus and parts and can
be of service to you.

Send 10c. for our new catalogue.

‘Tlle Radio Electric Company

3807 FIFTH AVENUE, W,
PITTSBURGH, PA.

for your instruction courses
* %% | am now of

an automatic telephone com-
pany in this city. My suc-
cess I attribute_entjrely to
my Electrical Engineering
Course with you, and take
this opportunity of thanking
you.
Yours very truly,

E. L. FARWELL

1173 SRR 05,000 to 815.000...Lawyer.............. ... 55,000 to 816,000
IZZ"“"P"M‘E‘ tractor...... 6,000 to 10,000/ Mechanical Eng’eer 4.000 to 10,000
A ob ng 4,000 to 10,000 Superitendent 8,000 to 7,000
b 4.000! . Kmploy’t Manager... 4,000 to 10,000
...Civil Engineer. ,000| . ,000to 4,000
...Struc ural Enginee! 4,000 to 10,000| ..Foreman ... . ,000 to 4,000
. Business Manuger..... ... 5,000 to 15,000/ .. Photoplay Wri . 2,000 to 10,000
'Cer. Public Accountant.. 7,000 to 15,000 ..Sunitary Engineer... 2,000 to 6,00
""Accountant and Auditor 2,500 to 7.000| .. Te'ephone Engineer 2,500 to 5,000
“'Drafrsman and Designer 2,600 to 4,000 ... Telegraph Engineer 2.600 to 5,000
...Electrical Engineer....... 4,000 to 10,000 ...H. School Graduate....In two {enrl
" General Educution...............In one year:.. Fire Insur. Expert.. 8,000 to 10,000

Name. Address
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RADIOLECTRIC SHOP

Manufacturers of “73” Radio Products
LOCAL AND MAIL ORDER SERVICE

The FIRST “73” product.

Efficlent
Easily operated
Well insulated

Beautifully designed
Blade moves only 2~
Simplicity itself

“73” Single Blade Antenna Switch.
Controls the audion current, rotary gap, or quenched gap fan, and power line, as well

as antenna change-over, in one operation. Heavy and substantial. Copper blade, 1” by

. Speclally designed for quick action needed In A. R, R, L. work. When in ‘sending”
position, B’ battery is thrown off, and fllament allowed to burn, thus making the receiver
instantly ready for work when the switch is thrown; no waitlng for bulb to reach proper

temperature.

Type A, with marble base, nickleplated, for use up to 2 K.W.. ...$10.00
Type A-2, with fibre base, nickelplated for 1 to 2 K.W........ ... 8.00
Type B, with wooden base, plain copper, tube ins. up to 1 KW............. 6.00

IMMEDIATE DELIVERY RESPONSIBLE DEALERS WRITE

MAIL ORDER SERVICE ON THESE RAW MATERIALS

Bakelite-Dilecto panels, fibre, binding posts, knobs and dials, tubing, contact points,

6/32 and 8/32 bolts and nuts, metal rods, etc.
ACME—AMRAD—MURDOCK—CLAPP-EASTHAM—C.R.I.—.GENERAL RADIO AND
MESCO AGENCIES.

Write for our Bulletin No. 1 and price list. It's a pleasant surprise

Let us design and build your new set, or will build to your specifications.

Our “STATIC ROOM” is becoming justly popular. Come up and meet the bunch.
Our radio station open to all radio men, and there's a radio library for your convenience.

“AMATEURS and COMMERCIAL operators in Great Lakes vicinity, and the EIGHTH
DISTRICT. send us your name. address and call letters, for our mailing list, and receive a
copy of the ‘EIGHTH DISTRICT OSCILLATOR’ a semi-monthly live radio paper full of
news concerning the 8th district.”

RADIOLECTRIC SHOP, Dept. W, 919 Huron Road, Cleveland, Ohio.
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alternators and the various forms of fre-
quency raisers and gives a broad discussion
of the modulation of the transmstted energy.
Receiving apparatus and amplifiers are also
discussed, together with descriptions of the
methods and operation of apparatus and cir-
cuits designed for interference prevention.
Comparisons are made with wire telephony
in the competitive sense, in an' interesting
chapter which discusses the fields of use for
the wireless method of speech transmission.

A notably complete bibliography lends
added value to the book, in assisting the
reader who wishes to delve deeply into par-
ticular phases, of the subject

This book is obtainable through the Book Dept..'
Tue WIRELESS AGE.

Wireless Transmission of Photographs. By
Marcus J. Martin. Cloth binding, 140 pages.
Illustrated. Wireless Press. Price, $2.00 net.

This is a second edition, in which there
is some amplification of points insufficiently
dealt with in the earlier volume on wireless
photography. It deals with a subject that is
admittedly in the experimental stage, but
presents a careful record of the significant
experiments made to date as a means of
placing future experimenters on the right
track 1n investigation of a subject that holds
enormous potentialities in transmission of
news and detection of criminals.

This book is obtainable through the Book Dept.,
THE WIRELESS AGE.

The How and Why of Radio Apparatus. By
Harry Winfield Secor. Cloth binding, 156 pages.
159 1llustrations. Experimenter Publishing Co.
Price, $1.75 net.

This book successfully carries out its
avowed purpose of instructing the novice of
average mentality on the basic working
principles of general and usual tyges of ap-
paratus. While the functions of the various
pieces of apparatus comprising 3 complete
amateur station are given the briefest kind
of treatment, the author has done a distinct
service to amateurs in dealing rather fully
with the method of calculating and measur-
ing inductance, so that the newcomer will
have little difficulty in mastering the mathe-
matical principles that determine wave
length and frequency in both the aerial and
detector oscillatory circuits.

This book is obtainable through the Book Dept.,
THe WIRELESS AGE.

The Oscillation Valve. By R. D. Bangay.
Cloth binding, 210 pages. Illustrated. Wireless
Press. Price, $2.75 net.

The vacuum tube, its importance, limita-
tions and the principles governing its action
in radio communication are treated in this
volume from the purely logical point of view.
The book has a special value for those who
are unable to comprehend the highly spe-
cialized technical language used by re-
search experts in scientific articles appear-
ing in the periodical press. Commendable
simplicity governs the author’s explanations
of complicated phenomena, making the
fundamental principles clear to experimen-
ters whose present knowledge may be in-
accurate and hazy.

This book is obtainable through the Book Dept.,
THE WIRELESS AGE.

The Thermionic Valve. By J. A. Flemine.
Cloth binding, 274 pages. Illustrated. Wireless
Press. Price, $5.00 net.

This book on the subject of the wonderful
device which we, in America, insist upon
calling the vacuum tube, has the added in-
terest and prestige of coming from the pen
of the man who made the pioneer invention
upon which practically all recent advances
in radio depend. Prof. Fleming’s volume is
essentially one for the engineer, presenting
a very comprehensive description of the
practical appliances which have been devel-
oped with the incandescent cathode in a
vacuous bulb as their basis of operation. The
pure science researches are but briefly treat-
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Quick Service
Fine Quality
Casti
ast f the Bett Grad
astings o he Dbetter rade
Our facilities enable us to make prompt shipments of quality castings in
large quantities at attractive prices.
Castings guaranteed true to pattern.
Let us quote on your requirements.
Bronze Rods and Bushing Casti
- )
1ISCner-oweeny BI‘OHZE Compan \
HOBOKEN, NEW JERSEY
C —— —
The Second Edition of the
C lidated Radio Call Book
! ITtl;le only book in print officially listing A Wi IG'“; F'“tw:‘“‘ g‘e‘l'd'-’l':iw .
all the radio calls as issued by the Bureau reless Map of the wor o
i given absolutely free with each copy. This
~ of Commerce. Every vessel and land sta- | map shows the locations of all the high
. tion in the world is represented and listed g&gf;:duﬁ*‘\‘?’fg .'lt‘ﬂnt;;m:m{l;o the I:ﬂ%'m':ﬁ
Tne s alphabetically, according to names of vessels it tells at a glance how far away any of
or land stations, and according to call let- 3,“"{’, stations are. ’?f greater Inm;et-t sre
e me zones, which enable e amateur to
: ters; Revision of American coastal stations compute instantly the correct time for the
under U. S. Naval control, and their new zone in which he Is located from any time
3 calls. signal station.
' ALL AMATEUR CALLS ALSO LISTED
. ° . EITHER DIRECT FROM US OR FOR SALE
- Y P rice $ 1.25 P repal BY THE FOLLOWING RESPONSIBLE DEALERS:
R F. 8. Katzenbach & C Precision Equlpmont Co.
A. C. MeClur: & Co., State St., Trenton, N, J. 2437 Gilbert Ave., Cincinnati, Ohlo
So Wabash Ave., Chicago, Ill. Geo. S. s.undeu. Radio Distributing Co.,
American Electro Technical Appliance Co., 168 Washington St., Boston, Mass. 4 West Park St., Newark, N, J.
236 Fulton 8t.,, New York, N. Y. H. E. Willlamson Electric Co., Radlo Enslneerlns Co.,
American Hardware Stores Brldgeport. Conn, 316 Unlon St., Seattle, Wash. 614 Calvert St., Baltimore, Md.
Atlantic Radio Co., J. H. Bunnell & Co. Radlo Equlpment Co,
88 Broad St., Boston, Mass. 33 Park Place, New York City 630 W:uhlngton St., Boston, Mass.
T. Hovey, 61 Belvidere St Bonton, Mass. Klaus Radio Apparatus, Eureka, Ill. Reuter Electric Co.,
Arno A. Kluge, L. Bamberger Co, Newark, N J. 34 East 6th St., Cincinnati, Ohio
638 So. Figueroa St., Los Angeles, Cal. Leo J. Meyberg Co., Rudolph Schmidt & Co., Inc.
Benwood S8peclalty Co., 428 Market St., San Francisco, Cal. 51 Main St., E. Rochester, N. Y.
4324 Ollve St., St. Louls, Mo. Lester I. Jenkins, Shaffer's 107 Granby S8t., Norfolk, Va.
Brode Electric Co., 9238 Purchue 8t.. New Bedford, Mass. Shotton Radio Mfg. Co., Scranton, Pa.
265 So. Los Angeles St., Los Angeles, Cal, Manhattan Electrical Supply Co., 17 Park Southern Electrical Co..
California Electrical Supply Co., Place, New York City; 114 S. Wells St., Third and E. Sts., San Diego, Cal.
643 Mission St., San Francllco Cal. Chicago, Ill.; 1106 Pine St., St. Louls, Mo.; Young Men's Christinn Assoclation,
Chicago Rldlo .;rpara.tua Co., 604 Mission St. San Francisco, Cal. 716 South Hope St., Los Angeles, Cal,
ichigan Avo.. Chicago, Ill McCarthy Bros. & Ford, Jos. M. Zamoiski Co., Baltimore, Md.
Cutting & Walhlngton Co., 76 W. Mohawk St., Buffalo, N. Y. Young & McCombs. Rock Island. Il
6 West 48th St., New York City Meter Electrical Construction Co., Wireless Shop
De Forest Telephone & Tel. Co., Otter St., Oshkosh, Wis, 611 W, Washlngton St., Los Angeles, Cal.
1391 Sedgwick Ave., New York City Mohawk Electrical Supply Co., Post Office News, .
Dewey aportlnx Goods Co., 326 So. Warren St., Syracuse, N. Y. 33 W. Monroe St., Chicago, Ill.
268 West Water St., Mllwnukee. Wis. Newman-Stern Co. United Radio Telegraphers’ Association,
Doubleday Hm Electrio Co., 1874 E. Sixth St., Cleveland, Ohlio 506 E. Baltimore St., Baitimore, Md.
719 Liberty Ave. Pittsburgh, Pa. Nola Radio Co., Riverside Laboratory,
E. P. Noll & Co., 21 No. 7th St., Phila,, Pa. 134 Chartres St., New Orleans, La. 626 Bartlett Ave., Milwaukee, Wis.
F. D. Pitts Co., Pioneer Electric Co., Wireless Press, Inc.,
12 Park Square, Boston, Mass. 137 East 5th 8t., St. Paul, Minn, 326 Broadway, New York City
Published by CONSOLIDATED RADIO CALL BOOK CO., Inc., 41 Park Row, New York City
Elvnems A S 0]
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NEW SHORT WAVE COUPLER No. 747

Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance

Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when
large couplers are used for short wave reception.
Mahogany finished woodwork. Brass metal parts.
Has new slider feature. Secondary has six tape.
Wound with Red Enameled Wire, or, secondary
with Green Silk if so ordered. Measurements
over all, length 12 inches, width 43§ inches,
height S inches.

PRICE - - $10.00

F. B. CHAMBERS & CO.,
2046 ARCH STREET - - PHILA. PA.

Announcing the New 1921 Model

RED HEAD RADIO RECEIVERS
A Triumph in Radio ’Phone Building

The Famous

ARLINGTON
TESTED CRYSTALS

The acknowledged Standard in Radie
Detoctor Minerals

The new ‘“Red Heads” are

ready.
i e o e e Rugged and sturdy as ever—
vanoed"radlo physiomts thet  but even more exquisitely sen-

vacuum tubes are no more

sensitive than ‘‘very good” 141
spots on galena. undreds SIthC.
flon Tontity to the probabliity
es tes
Do weptit to the probapility The same handsome appear-

LOteTR oo 0 St Of e—b dt ioh

h'A,’.',f,,E}‘on °Te‘;,;,g {;,,,:r,.:,: anq ut woun O a nighner
e

soven years and are sold by  I'€S1Stance.

reputable dealers everywhere. .

Each crystal Is individually

tested and boxed in a litho- The same guarantee —_— we' not

xraiphed metal c’(l)r\tt;l;in;;r.t In;i- .
oD e P "th.;“ o,’.g‘f you, assume the !‘lSk. For five years
I inEaine  Symals % Red Head Receivers have held an

NA A Testod Gt X enviable position in the radio field.
NA “e‘fué"sme};;.;"”:' The new model will maintain their
postpaid ....... ceeseee . :
Mail Order Service popularlty.
NI e A Detail: 1500 ohms each receiver (3000

immediate shli t 11 ir) : i . -
immediate shipment on (&1  ohms per pair) ; cast aluminum backs ; genu

lowing standard makes: ine Bakelite ear caps, re-enforced cords with
De F t Thord H .
Murdome™ Apordarson strain loops and posts; phosphor bronze
Signal = Mignon head bands. Money refunded if Red Heads
Bunnell many others, don'’t please you.

Malil your orders to us and
be assured of real radio ser-

vice: Price prepaid anywhere, $12.50 complete set.
Catalogues Free on Request

The Newman-Stern Co.

1874-76 East Sixth Street - - CLEVELAND, OHIO

These Distributors can supply ie;?'smi&?';’.:‘.ﬁi Telegraph Co., New York

“Red .H°‘d'” to Dealers and Signal Electric Co., Menominee, Mich.
Experimenters. Lee De Forest Co., San Francisce, Cal.

NoveMBER, 1920

ed and only such early historical matter is
included as is necessary to indicate the steps
which led up to the practical applications
described in the major portion of the text.
The vacuum tube is treated in three-elec-
trode form as a generator of oscillations,
and as a detector in both radio telegraphy
and telephony, up to and including the most
recent and improved types and apparatus.

This book is obtainable through the Book Dept.,
Tue WIReLESS AGE.

STATEMENT OF THE OWNERSHIP,
MANAGEMENT, CIBCULATION, ~ ETC.,
REQUIRED BY THE ACT OF CONGRESS
OF AUGUST 24, 1912,

Of Toe Wireless Age, published monthly at
New York, N. Y., for Uctober 1st, 19.v.

County of New York,
State of New )onk,} ss.

Before me, a Notary Public in and for the
State and county aforesaid, personally appeared
J. A. White, wno. having been duly sworn ac-
cording to law. deposes and says that he is toe
Editor of The Wireless Age, and that the fol-
lowing is, to the Lest of his knowledge and
belfef, a true statement of the ownership, man-
agement (and if a daily paper, the circulation),
etc., of tne aforesaid publication for tone date
shown in the above caption,’ uired by tne
Act of August 24, 1912, embodied {n section 443,
Postal Laws and l(egufatlons.

1. That the name and addresses of the pub-
lisner, editor, managing editor, and business
managers are:

Publisher, Wireless Press, Inc., 326 Broad-
wa”. New York, N, Y.

Editor, J. Andrew White, 326 Broadway, New
York, N. Y.

Managing Editor, None.

Business Manaﬁer J. D. Conmee, 326 Broad-
way, New York, N. Y.

2. That the owners are: (Give names and ad-
dresses of individual owners, or, if a corpora-
tion, give its name and the names and addresses
of stockholders owning or holding 1 per cent
or more of tue total amount of stock.)

Wireless Press, Inc.,, 326 Broadway, New
York, N. Y.

E. J. Nally, (850 shares), 233 Broadway,
New York, N. ¥,

3. That the known bondholders, mortgagees,
and other security holders owning or wuotuing
1 per cent or more of total amount of bonds,
mortgages, or other securities are: (1f toere
#re none, s0 state.)

None.

4. That the two paragraphs next above, giv-
ing the names of the owners, stockholders, and
security holders, if any, contain not only the
list of stocknolders and security holders as they
appear upon the books of the company, but also,
in cases where the stockholder or security holder
appears upon the books of the comlinny as
trustee or in any otner fiduciary relation, the
name of the person or corporation for whom
such trustee is acting, is given; also that the
said two paragraphs contain statements embrac-
ing aflant's full knowledge and belief as to the
circumstances and conditions under which stock-
holders and security holders who do not appear
upon the books of the company as trustees, aold
stock and securities in a capacity other than
that of a bona fide owner; and this afiant has
no reason to belleve that any other person, asso-
clation. or corporation has any interest direct
or indirect in tne said stock, bonds, or other
securities than as so stated by him.

J. ANDREW WHITE,
Editor.
Sworn to and subscribed before me this 28th
day of September, 1920,

(Seal.) M. H. PAYNE,
(My commission expires March 30, 1922.)

—

Co-operative Radio Buying

Thousands of amateurs are buying every-

thing they need from this single source,
getting immediate dellvery in one pack-

|| 2se _Write for detalls of our SERVICE
and SAVING plan.

Storage batteries are but ome of our limes.
MARKO STORAGE BATTERIES

4 volt 40 amp filament special
4 volt 60 amp filament special
4 volt 40 amp lighting battery
'a volt 60 amp lighting battery. .
[
6

voit 40 amp fllament special. .
volt 60 amp lighting battery..
volt 80 amp lighting battery. .

‘ MUTUAL PURCHASERS ASS’N

19 Bridge St.,  Dept. W.A.  New York

When writing to advertisers please mention THE WIRELESS AGE
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175 to 25,000 Meters

A Complete Short and Long Wave Regenerative Receiver, Detector and Two Step Amplifier

Without a doubt the most efficient Receiver on the market
at a price within the reach of all, consisting of Three Coil
Geared Mounting, Pfimary Condenser Switch, Primary and
Secondary Tuning Condensers, Grid Condenser, Stopping
Condenser, Individual Filament Control, B Battery, Regu-
lation for Detector Tube, Telephone Jacks for Reception
on Detector, One or Two Step Amplifier. Complete set of
Sixteen Honeycomb Coils, 45 volt Variable B Battery, in
fact a complete Receiver that will outdistance them all on

any wave length.

Complete with 16 Honeycomb Coils, 1 Detector and two Amplifier Tubes

Complete with Coils less Tubes....

.......... $198.00

Y

Cabinet, less Coils and Tubes................ $165.00

We carry the most Complete Line of Radio Apparatus and Parts on the Pacific Coast.

Consolidated Radio Call Books, each...........

LEO J. MEYBERG CO.

N ) B2

Successors to Haller Cunningham Electric Co.

428 MARKET STREET

SAN FRANCISCO, CAL.

Loese Couplers Mignen ‘‘RW4"”’
Loading Ceils Usdamped Wave

th;::“' Write for literature.

mplitiors ljp. .COI"-
lm:."l- J.

Strengest, Most Distinct Signale Dept. W

HIGH FREQUENCY CABLE—(LITZ) 1

16-3-38 and 16-2-38 D, 8, C.-Enameled

Jiffy Conmnectors for No. 703 Batteries
Bakelite and rubber panels, vacuum tubes.
Write for circular on Honeycomb Coil Mount-
ing. Dealers write for attractive trade prop-

osition,
A. T. HOVEY

61 Belvidere St. Boston, Mass.

DOUBLE ANNOUNCEMENT

Central Radio Company

CENTRAL RADIO COMPANY is the larg-
est and best radio supply house in the
centra] states. A complete stock of all
leading makes assures prompt shipments.
Execlusive central s agent for H.
Grebe & Co. Send ten cents in stamps or
the names and addresses of six live cen-
tral states operators and we will mail you
our catalogue and place your name on
our malling list. Visit our salesroom.

Central Radio School

CENTRAL RADIO SCHOOL is the best
radie school in the central west. Mode
complete equipment. Special lic
radio station. Experienced instructors
trained to teach. w tuition rates and
living _expenses.
and home ocourses. Our school only
nine miles from Kansas City. Enroll any
time. New olasses formed first Monday
of each month. Catalogue free.

CENTRAL RADIO BUILDING, INDEPENDENCE, MO.

Near Mechanics Bldx. Open Evenings

THE JONES VACUUM TUBE CABINET RECEIVING TRANSFORMER
Employing the ARMSTRONG Regenerative Circuit

Extracts from unsolicited Testi-
monials: Originals op file.

“The set seems very well adapted
to Radio Telephone work, and has
given satisfaction in all ways.”

“Regarding my JONES Cabinet
set, which I received about a month
ago. It works fine. My set works as
good as any set around Detroit.”

“Permit us to express our deepest
satisfaction in reference to your re-
ceiving set recently purchased. From
exacting tests, we find it meets all
req}:irements. It certainly is an ideal
set.”

Our Receiving sets employ a highly perfected Loose Coupler method of wave reception,
Tube Circuit, all assembled within & metal frame that can be instantly removed from its cabinet.

Model “D” ......$ 60.00
Model “E” ...... 85.00
Model “E-1” ..., 95.00
Model “F” ...... 150.00

No dead wire in any cir-
cuit. Minimum and maxi-
mum wave length. Simplicity
of tuning method. Damped
and undamped waves.

Licensed under Marconi
Patent No. 763.772; also under
Armstrong Regenerative
Patent No. 1113.149.

in conjunction with latest and most approved Vacuum
Fitted with modern “DEAD END' switches

that balance both circuits perfectly, practically eliminating loss of energy. and greatly increasing signal strength and selectivity. Gets all sta-
tions, instantly, from the smallest Amateur spark, to the Long undamped musical note of the High Power Government Stations. Unexcelled for
Wireless Telephone reception. No complicated tuning arrangements. simply vary the coupling and hear them all come singing in. Read the

above testimonials: They tell you plainer than we can, what our sets are doing.

Bulletins describing them upon request.

THE JONES RADIO COMPANY, Laboratory, 884 Monrve Street, BROOKLYN, N. T.

When writing to advertisers plcase mention THE WIRELESS AGE
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THE high ‘“natural period” of
the small mica diaphragm,
together with other developments,
make the Improved Type E espe-
cially receptive to high pitched
notes.

This model is lighter in weight
: than the original type “C’’ and is
Mica Diaphra /) less liable to become damaged by

Amplifiin g careless handling.
Telephonev

DEALERS

Write for proposition on these new
Firth specialties.

Baldwin *Max-Audio Loudspeaker.

Firth Time Receiver Installation.

Brownlie Adjustable Telephones.

* Copyrighted term indicating maximum audibility.

Improved Type E $20.00 Original Type C $16.50

Federal Radio Accessories and Parts

Are Distinguished for Their

Reliability, Quality and Efficiency
WRITE FOR BULLETIN 101 AND 102

Laderel Type A, /°226 Tronsformer
KX ClassI VT Cass I
Detector
s o

o
No. 226-W Type A ,_.m_"?m No. 52-W 2200 Ohms
AUDIO FREQUENCY e U111

60 loks

Transformer LIBERTY HEAD SET
$7.10 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set

One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times.
- (Audibility amplification of 20 times.)

Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times.
- (Audibility amplification of 400 times.) —

Federal Telegraph and Telephone Co.

Buffalo, New York

When writing to advertisers please mention THE WIRELESS AGE
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Our Book List

Practical Wireless Teleiraph —E. E. Bucher.$2.25

Vacuum Tubes in Wireless Communication—

E.Bucher.......ccoiiiiiennennnnnss 2.25
The Wireless Experi s M l—E. E.
Bucher ........ciiiiiiiiiiinneneennsnn 2.25
How to Plll U. 8. Government Wireless
E. Bucher.. 75

Hw to Conduct a Radio Club—'E E. Buﬁher .

Radio Telephony—A. N. Goldsmith, Ph.
Slgn‘a”ll .Corps Manual—Major J. Andrew
Pucucal Avi.uon—MlJor J. Andrew White.
Radio Instruments and Measurements.......
Practical Amateur Wireless Stations.......
Elemenms Prmcxples of Wireless Telegraphy
El P g f. x;)tv less Tel h
ementn nncxp es o 1re ess Telegraphy

rﬁ Bangay—Par

Spamsh Edition, Ban ly‘s Elemenury Prin-
c:ples of h‘lectnclty and Magnetism,

mplet.
1920 Yenr Book of Wireless Telegraphy and
Telephony (Postnxe 25¢c, extra).........
The Oscillation Valve, The Elementa
ciples and Its Application to
Telegraphy—R. D. Ban
The Wireless Telegraphut- ocket Book of
Notes, Formula and Calculations—]J.
Fleming, M.A.D.Sc. S
Thermionic _ Valve and Its Development m
Radio Telegraphy and Telephony—].
Flemin,
’l‘elephon
Handboo)

ithout Wires—Philip H. Coursey
of Technical Instruction for Wire-
less Telegraphists Hawkhead and Dowsett
Spanish Edition of Handbook.............
Wireless Telegraphy and Telephony—H. M.
DowBett .........ccoiiiinneiiiinannnes
Standard Tables and Equations in Radio
Telegraphy—Bertram Hoyle............
Calculation and Meuurement of Inductance
and Capacity—W. Nottage.........
wu'jlelﬁ Transmission of Photographs—M.
F S 3T
Magnetism and Electricity for Home Study—
H. E. Penrose........ccooiiieiinnnnns
Alternating Current Work—A. N. Shore..
Pocket D:ctnonu{ of Technical Terms Used in
Wireless Telegraphy—Harold Ward...
Selected Studies in Elementar:
Wireless Students—E. Blake
Short Course“m Elementary Mathematics—
illis. .o e

Physics for

High Prequemw Ypaums—T S. Curtis. .
Expenmenul ircless Stations—P. E. Edel-

gltl Wnther Book for the General Reader
at You Want to Say and How to Say It—
Hernan,

Prench Spanish, Italian, German, each.
Russian (Cloth)
Marconi-Victor Wireless Records, with In-
struction Manual
We can supply any Wireless Book

Our Magazine List

Per

1.75
1.75

3.25
3.75

2.75

. 3.50

500

2.50
3.00

3.50
3.25
1.75
2.00

2.25
2.00

1.00
2.00
1.75
1.25
3.00
3.00
3.50
2.00

.25
.50

Per

Copy Year

THE WIRELESS AGE.....
THE WIRELESS WORLD

(London) ................. 25c¢.
RADIO REVIEW (London) 60c.
CONQUEST (London . 35c.
SEA, LAND AND Al

(Austraha)

$2.50
$4.25
$7.15
$3.75

$3.00

THE WIRELESS AGE

RADIO and ELECTRIC
DEALERS

Here is a

“Dollar and Cents” Message
For You

This company publishes and distributes the
fastest selling Radio books on the market today.

Every book is by an expert—is “laboratory-
tested” before being put into print.

Amateurs everywhere know that when they buy
a book published or distributed by the WIRELESS
PRESS they can follow its text without fear of

costly experimental failures.

Our Books Make Good Or We Do

If you are not handling our books your Radio
Department is incomplete, both from the standpoint
of maximum service to your trade and of maximum
profit to yourself.

Send the coupon TODAY for details of our
liberal dealers’ proposition.

Or better still—let us send you a trial order
carrying a nice, fat profit FOR YOU.

WIRELESS PRESS, Inc., 326 B'dway, N.Y.

WIRELESS PRESS, INC.

326 Bway, New York Date
All right, send me ....................
........................ Trial order ($34.20 net)
........................ Trade List Price
Name. ..
Street...............
Gty et State. .o

Pin to your letterhead and send usual references with first order

When writing to advertisers please mention THE WIRELESS AGE

’
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When the Ship’s Dynamos Fail—What Then?

Is the wireless silenced? Not if Uncle Sam can prevent it. On every vessel leaving his ports,
he demands an auxiliary power supply, independent of the dynamos, which will permit the sending
and receiving of messages over a distance of 100 miles. For this purpose, many of the largest steam-
ship companies in the world rely on

The Ex{b Q Battery

For Wireless Use

because its power and its dependability in the crisis can always be relied upon.
this battery—the product of 32 years battery building experience.

THEELECTRIC STORAGE BATTERY (0.

Oldest and largest manufacturers in the world of storage batteries for every purpose
1888 PHILADELPHIA, PA. 1920

Branches in 17 cities
Special Canadian Representatives—Chas. E. Goad Engineering Co., Limited, Toronto and Montreal

Write for Bulletin 168 describing

Bunnell Instruments Always Satisfy

Our J ove Detectors Simpleat ancl Beat
Beware of Infringing Imitations
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive

Distributors of Standard Electric Novelty Oom B “Cyclone” Audion
Batteries. Also De Forest, and all other makes o'?ﬁ:h Wireless Apparatus.

Ghegan Patent Send stamp for our No. 42-W Catalog.

J . H BUNNELL & CO. - - - 32 Park Place, New York City, N. Y.

Clear, Sharp, Readable Signals

With Brandes Matched-Tone Receivers

A set of Brandes receivers—both receivers perfectly matched in tone
—is like two violins tuned in exact unison; two voices pitched in
the same tone; the signals coming clear, sharp and readable, and
carrying through the longest distances. This *“matched-tone” feature
is found in no other receivers and puts Brandes Receivers in a class
by themselves.

Amateurs and

Brandes Head Set “ Superior”
model; 2000 Ohms. Price

Our Special

Professionals

Amateurs can safely be guided by
rofessionals in the choice of wire-
ess outfits; and professionals all
over the world are enthusiastically
endorsing Brandes Receivers with
which they are making wonderful
records under all conditions of ser-
vice,in the United States and abroad.

Trial Offer

Buy a Brandes “Superior” Head Set
and use it for ten days—putting it
to the severest tests for clearness,
sensitiveness and distance; and if it
doesn’t prove all our claims for it
and meet all your expectations, re-
turn it and your money will be re-
funded promptly.

Send 5c for Catalog W
C. BRANDES, Inc., 32 Union Sqr., New York, Room 818

Wireless Receiver Specialists

Complete $7.

BRANDES

MATCHED-TONE

Wireless
Receivers

When writing to advertisers please mention THE WIRELESS AGE
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