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Transoceanic radiotelephony follows the paths indicated in the map,

“Hello, London!”

The distances between the points are given in the accompanying table.

“Are You There, New York?”’

Describing the Transatlantic Radiotelephone System and Apparatus

N Friday, the seventh of January,

1927, in New York and TLondon,

simultaneously, the first commercial

transatlantic radiotelephone service
was made available to the public. At 8:30
a. m., President Walter Gifford, of the
American Telephone and Telegraph Co,,
spoke the words, “Hello, London!” into a
telephone transmitter in the offices of the
company on lower Broadway, New York.
Almost instantaneously came back the reply
of Sir Evelyn P. Murray, the secretary.of
the British post office. Trom then until late
in the afternoon, messages of all kinds
were flashing back and forth between the
two greatest cities of the world.

Apparently the toll of $25 a minute was
low enough, for the operators at both ends
of the line were besieged with applications
for connections; and in order to accommo-
date even the major portion of the calls, it
was necessary to extend the time of com-
munication beyond the intended closing hour
of 1:30 A. M., New York time.

The radio receiving station at Houlton, Maine,
which is connected by land-line with the New
York exchange.

© International Newsreel,

By G. C. B. ROWE

N the December, 1925, issue of

RADIO NEWS, there appeared
an article entitled, “Transatlantic
Radio Telephony,” and under the
title were these words, ‘“Transatlan-
tic telephony by radio will probably
be opened to the public within the
next twelvemonth, if present plans
do not go awry.” These plans have
not gone awry; and today it is pos-
sible for a man to put in a call from
his desk in New York City and,
within a relatively few minutes, talk
with someone in London by Radio.

Radio has made another giant
stride forward and it does not seem
unreasonable to predict that, within
a short time, we shall be able to
talk from any point in the United
States to any point in western
Europe, utilizing, of course, the
radiotelephone, with practically no
changes from the form in which it
is used today. —EDITOR,
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A part of the 7250-foot antenna at
Rocky Point, L. I., where the telephone
messages are put “on the air.,”
© International Newsreel,

SINGLE-SIDE-BAND TRANSMISSION

The principle of the system of radiotele-
phony employed in the transatlantic service
is that described in the December, 1925, is-
sue of Rapio News, and differs considerably
from that employed in ordinary broadcast
transmission and reception. The latter is ef-
fected through the medium of a “carrier
wave,” the modulation of which creates two
attendant “side-bands.” This is common
knowledge to most radio fans, In order to
conserve power, and for other reasons which
will be explained, the transatlantic service
employs but one side-band ; the other, as well
as the carrier wave itself, being suppressed
by a suitable system of filters.

An important factor in the transatlantic
transmission is the use of the piezo-electric
crystal, such as governs standard-frequency
broadcasts. This keeps the oscillator of the
transmitter exactly on its fundamental wave-
length, a most desirable precaution where
speech is so costly; for even a slight varia-
tion in the {requency would make the
speaker difficult to understand at the re-
ceiving end.

A few of the giant vacuum tubes, used in transmitting
telephone messages from New York to London, seen in

the amplifiers at Rocky Point.
© Wide World,
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Below is the final stage of the high-power amplifier at the
In the background are the banks of the 10-kw.
tubes and in the foreground the instrument and signal panel.

Rugby station.

Photo coutrtesy of Amer. Tel. & Tel. Co.

At the left is the English end of the
trans-Aslantic telephone system. The op-
erator is seated before the control panel
with the various lines going to the Lon-
don exchanges. At the right is shown
a circular bank of fifteen 10-K.W.
water-cooled vacuum tubes used in the
final stage of amplification.

© IVide Worid,

R

NEW YORK SPEAKING

Let us trace the progress of a call from a
telephone subscriber m New York to an
Englishman with whom he desires to speak.
The former calls the long-distance operator
in New York and informs her that he wishes
10 speak with Mr. Londoner at Mayfair

4321. “Long Distance” communicates with
the transatlantic operator, at the American
fransmitiing station, Rocky Point, seventy-
five miles out on Long Island. This opera-
tor, who must be a man skilled in technical
radiotelephony and telegraphy, operates a
buzzer working on 1,500 cycles, and places
with the corresponding operator at Wrough-
ton, in England, a call which is automatically
registered on a tape, thus obviating mistakes
in the understanding of numbers and names,

The W'rnughtun operator, who is at the
English receiving station, then communicates
through the trunk-wire (English long-dis-
tance) operator the call for Mayfair 4321 in

ndon. When the necessary, connection to
the Englishman's phone has been completed,
the London operator informs the New York
operator (by voice) that all is ready, and
the connection is made to the phone where
he New Yorker is awaiting his call.

These operations will normally take but
a few minutes, and the telephone subscribers
can communicate with each other as readily

Above is part
of the
antenna system
at Rugby,
England,
These masts
are
820 fect
in height.

@ Hevbert
Photos,
Ine.

as in the ordinary long-distance conversa-
tion over land-lines. At the conclusion of
the call the replacement of the receiv a.rs on
their hooks indicates, by the customary flash-
ing of lights, to the station operators-that
the exchanges have been disconnected auto-
matically from the radio station, and that
another call may be put through.

All this sounds more or less e easy and ex-
peditious; but in order to make it so and
span the Atlantic Ocean with the human
voice, it has been necessary to design and
construct stations and apparatus costing‘
$5,000,000. All of this equipment is in use
for a single conversation, as no “duplexing”
methods are yet in use,

STEPPING UP THE SPEECH CURRENTS

Let us first consider the amplifiers. From
the time the American subscriber speaks into
the transmitter of his telephone in New
York, until the signal has reached the Rocky
Point station, the signals are carried at the
ordinary low telephone voltage, as they
would be to Philadelphia, for instance. At
the transmitting station, however, the audio-
irequency currents produced by the voice are
led into a speech amplifier, and used to modi-
iy a carrier wave of 30 kilocycles (30,000
cycles = 10,000-meter wavelength).

Now, in order to make more clear the ex-
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Below is the main power panel at Rocky Point

for all circuits except the high-voltage. About

fifty signal lights at the operator’s left indicate
failure in any of the circuits.

Fhoto by courtesy of Amer, Tel. & Tel. Co.

planation of the method of ulimimting the
carrier wave and one side band, it may be
noted that the ordinary frequencies used in
sound reproduction over the telephone range
irom 200 to 5,000 cycles. It is not necessary
to take into consideration the hlghcr and the
lower frequencies required to give an exact
reproduction of some musical instruments,
For the sake of clearness in describing pro-

cedure, we will assume that the band of
voice frequencu- is just 5,000 cycles in
width. This band of frequencies, originat-

ing at the telephone in New York, has heen
transmitted 1:11c]1.lngcd to the station at
Rocky Point, where it is amplified 2,000,000
times. Representing 250 watts of power (a
third of a horsepower) it is then used to
modulate the first, or 30-kilocycle carrier
wave.
HETERODYNING THE CARRIERS

Now, when this carrier wave is hetero-
dyned by the voice-frequency band, there are
cmatccl two sets of beat notes, one ranging
irom 25 to 30 kilocyeles and thc other from
30 to 35 kilocycles. In other words, we have
a “sum” and a “difference” band, one above
and the other below the 30-ke. carrier, By
means of proper filters any band of frcquen-
cies can be eliminated from a circuit; and in

(Contnined on page 1184)
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Complete~Automatic~Unvarying

“A’” Current e
From / |
Your
Light
Seocket

at a price
anyone
can afford

Provides even, unchanging ‘A"
current from the moment you
throw on your sct ewitch, Finer
reception,uninterruptedby”* fade-
outs' and “*serecches’ from run-
down batteries or uneven power.
No bothersome reehnrgm%. No
expensive and fragile tubes to
burn out. World **A"* Power Unit
assures full tone quality and
wider DX range.

Built for Long Life - -

by the same trained experts who Shipped complete
for years have made World Bate || —subjeet to in-
teries famous for supreme guality, spection —on re- |
tested and approved by leading ceipt of price,
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Laboratories, Popular Sei. Inst. discount if cash in
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tories, Rodio in the Home, Lefax, if you wish. Write
today.

Ine. A marvelonsimprovement—
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eimilar equipment,

WORLD BATTERY COMPANY

1219 So. Wabash Ave., Dept. 150-X, Chicago, Iil.

Set your radio dinla st 2588.3 meters for theWorld Storage Fat- &3
tery Station WSBC. Varlety-NewTalent-Always Intereating. tc:
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Control ¢
B-Battery
Eliminator

single turn of the kneb gives full resist
anee variation to control eliminator’s out-
put voltages. DPermanent resistance as
adiusted.  Insulated for 1,500 volts, Ap-
proved by Raytheon Laborateries. Qutlasts
climinator, giving full efficiency from it

$2 at dealer’s, or from us.

Central Radio Laboratories
19 Keefe Ave., Milwaukee, Wis.

Australizn Representative—Tnited Distributors,
Lul, Sydney.

Canadian  Representative
Montreal.

Great Dritaln Representative—R, A, Rotherml
Ltd., London.

40 standard set makers use Centralab variable
resistances.,

Irving W,

Levine,

Radio’s Best Wire

“FROM THE GROUND UP™

Amateurs and experts have proved through ex-

perience that for all around efficient service and
for building a neat job Corwice radio wire has
no equal. T'se it in your next set,

Ask Your Dealer for Corwico Wire
Write for interesting booklet on radio wires and
their uses,

Dealers and Jcbbers—Write for the “‘Corwico’
wire propesition.

CORNISH WIRE COMPANY
30 Church Street New York City
= —

monie, it will probably be found very near
the estimated position. Tune in and plot this
point on the curve. Work back on the new
curve drawn to this point and find other
points in the same way. Sometimes a point
is found that does not fit the curve; disre-
gard it, it is probably wrong. Mlistakes may
casily be made, as will be scen irom thz
table; some of the harmonics are quite close
together. However, if a nearby station is
used, one can be quite sure of the harmonic,
and the other points will serve as checks.
Another satisfactory way of being sure is to
listen on the main wave just when a station
is about to sign off. Then shift to the har-
monic and listen to see whether it disappears.

In securing data for the curves, as may
be readily scen from the curves here, it is un-
necessary to take a large number of points;
when using an S.L.C. condenser take two
or three values at the higher settings of the
wavemeter, one at the center and two or
three at the lower settings; these determine
the curve quite nicely,

Broadcast harmonics have been heard as
low as 30 meters and have been tuned in and
identified; but ordinarily 50 meters is the
lower limit when this method is used. With
this method there is usually less chance for
crror in sclecting harmonics than with the
“driver-receiver” method (in which the har-
menics become complicated sometimes), and
no extra equipment is necessary. This work
may be greatly simplified by using two stages
of audio amplification.

The short-wave stations are usually much
casier to calibrate from ifor the indication
of the long-wave stations is sometimes quite
broad. On nearby stations, the coupling
should be reduced to a minimum; and in
some regencrative receivers the tickler must
be of the correct value.

The receiver dial itseli may also be cali-
brated by using a curve; but different an-
tennae and various adjustments of the re-
ceiver may change results.

For special ranges of the wavemeter, re-
member that to have a particular wavelength
come in lower on the dial it is necessary to
increase the inductance.

The wavemeter will only be as accurate
as the calibration-curve ; therefore use graph
paper of sufficient size for the desired ac-
curacy. The curves for the different ranges
may be plotted on the same sheet for con-
venience ; different “base-lines” for the dif-
ferent ranges will be necessary, as shown in
IFig. 2.

Such a simple wavemeter is very con-
venient in determining the location of short-
wave broadcast stations and, with calibra-
tions for a few different coils, will have
many uses; it will repay one many times
over for the time spent in its construction.
No owner of a modern receiver should be
without one,

*“Hello, London! Aare You

There, New York?*
(Continued from page 1087)
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this case the carrier wave of 30-ke. and the
“sum” band, reaching up to 35-ke., are sup-
pressed. This leaves us a band of frequen-
cies from 25 to 30 ke. (See Fig. 1).

This difference band is then heterodyned
with a second carrier wave, this being of 90
kilocyeles (3,331 meters—See Fig 1A). As
before, there are set up sum and difference
bands; they now range from 60 to 65 and
from 115 to 120 kilocycles. Again the car-
rier wave and the sum band are eliminated ;
and we have a band of audio-modulated fre-
quencies, ranging from 60 to 63 kilocycles,
which are transmitted by radio across the
Atlantic.

This 60-kec. band is selected because it is
the designated one (5,000-meter wavelength)
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BELLEAIRE
HOTEL

420 Diversey Parkway,
CHICAGO
" 4

$2.50 to $5 a day for a large, beauti-
fully furnished room, with private
bath attached, in this new hotel located
at the north end of Lincoln Park where
Sheridan Road begins. Food and ser-
vice of great excellence at reasonable
prices in the famous restaurant,

Take any north bound motor coach—
fare 10c—or any surface car routed
Clark Street.
request.

in North
literature

Ilustrated
upon
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E PERFECT GRID LEAK

Provides a noiseless range
of grid leak resistance from
14 to 10 megohms. Assures
most effective grid
leak resistance
value for all tubes.
Small grid conden-
ser (0.00025) is sep-
arate. Metal parts
nickel plated. One
hole mounting.

Electric Controlling Apparatus
287 Greenfield Avenue  Milwaukee, Wis, t
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Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.

Cable address: Telephone:
RADIOPAT Main 4806

Manufactured by

VALLEY ELECTRIC CO,
$T. LOUIS, MO,




Radio News for March, 1927

CARRIER WAVE

wv s

W 257 Ry

o TRANSFERRED TO SECOND STEP
5w

= Fia.l

Z 10 %

VOICE FREOUENCY)

1O ELIMINATED SIDE BAND
100
CARRIER WAVE
€90
o
¥ 80 Figla
2
£170 T0 AMPLIFIER

TRANSMITTING SECOND STEP. )

This diagram illustrates the carrier waves and

the two side-bands, and the way in which the

carrier and one side-band are eliminated in
transatlantic radiotelephony.

for transatlantic telephone communication. Tt
is also much easier to separate by filters fre-
quencies as far apart as 60, 90 and 120 kilo-
cveles than those closer together, as in the
25- to 35-kc. band with which we started.
TRANSMISSION AND DETECTION

Further amplification is then carried out,
first with a 10-kilowatt water-cooled tube,
then with a stage of two such tubes, and
finally with a third stage of twenty tubes.
The voice impulse has now been magnified
in volume more than two billion times. The
power radiated into space from the antenna
is about 70 kw., or about a hundred horse-
power.

At the receiving end of the system in
Wroughton, England, the incoming signals
in the frequency band of 60 to 63 kc., are
caused to beat with a locally-generated ire-
quency of 60 kilocycles, thus resupplying the
suppressed carrier wave. The difference-
frequency thus created, 0 to 5 kilocycles, re-
produces the original voice frequencies and
causes an audible signal in the telephone
circuit, as indicated in Fig. 2.

The same steps are carried out in the same
order when the speech of the Londoner is
being transmitted to America, except that
the American receiving station at Houlton,
Maine, reduces the receiving signal to au-
dibility in two steps, by 90 and 30 kilocycle
modulation, instead of by a single reconsti-
tuted carrier wave, as used at Wroughton.

AUTOMATIC VOICE RELAY

It has been discovered that, when talking
by telephone over long distances, such as be-
tweenn New York and Chicago, where a cer-
tain type of cable is employed, all the en-
ergy produced by the transmitter, when ener-
gized, does not stop in the receiver. Some
of it is reflected back over the line and is
heard again in the first receiver. This “re-
flection” has been eliminated by an ingenious
little “electrical valve,” which permits the
electrical energy to go in one direction only
and therefore stops reflection.

Something of the same sort was experi-
enced in the preliminary tests of the trans-
atlantic radiotelephone.  Whenever anyone
spoke at the New York end he would hear
a howl in his receiver. After due experi-
menting it was discovered that this was
caused by similar reflection. By referring to
the sketch showing the telephone lines used
in this system, it will be seen that there is
a line from the receiver at Houlton, Me., to
New York and on the English side, one {from
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THE LIGNOLE

508 So. Dearborn St.., - -- Chicago, lll.

If unable to obtain

his name.

for the “6-TUBE PHASATROL

PANEL AS SPECIFIED by T. H. NAKKEN
Drilled and Lettered. .. .osvseesseasensasss.List $7.50

PANEL AS SPECIFIED by JOHN F. RIDER
Drilled and Lettered...vvveeeevrnenanss... List $7.50
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<
Chosen by—T. H. NAKKEN
for the “NAKKEN ULTRA-5”

Chosen by—JOHN F. RIDER
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e on LIGNOLE by Prof.
M GUY M. WILCOX, Sr.,

mour Institute of Tech-
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Tsed with storage *‘A* battery furnishes A’ power for
your set from the light socket. After connecting you are
ready to enjoy real radlo pleasure. Uses only a few cents
worth of current per week.

Operates Large and Small Sets
Has separate taps so that it is equally effective. for large
and small sets; handles up to 12 tube radios. May be used
also as a Trickle Charger. Has two rates: .4 and .G amps
per hour.

Completely Equipped—Nothing to Buy
Includes a genulne General KElectric Tungar Trickle Charz-
er Tulb, worth $1.00, FREE Fully Guaranteed. YOUR
MONEY BACK IF NOT SATISFIED.

MAIL THIS COUPON_ TODAY

MONARCH MFG. CO., 4554 Malden St.,

Chicage, 111, Dept. RN.
{ ) Ship at once, post pald, (check enclosed) West
of Toekies $6.99.
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BALDWIN 09

Tere is  Daldwin's latest contrlbution to radio-
—THE DBALDWIN 59" a greatly Improved new type
speaker, the development of the most famous of all
units—THE BALDWIN—Dhullt into the new 09"

“99” WORKS WITH OR
WITHOUT HIGH VOLTAGE

Toudspeaker tone is judged by the quality of its
unit; 15 years ago Nathanlel Daldwin designed units
that were recognized for thelr fine tonal quality and
today Daldwin s still the standard by which others
are judged, comparable to the sensitive mechanism of
a fine watch.

A SIMPLE PLUG-IN SPEAKER THAT OP-

ERATES ON ANY SET WITHOUT CHANGE
If sou appr -

tone fidelity, h
the NEW

09" at your
vears of unit bullding ex-
perience Is the vital fae-
tor  in Its  excellence,
THERE 15 N0 SUB
STITUTE TFOR A
DALDWIN,

At all good $2850

Dealers ..
Folder Sent On Reguest.

J.W. & W, 1 WOOLFl
Baldwin Distributors
229 Fulton St.. New Yark
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earn_how to build and repair sets, The
Association will train you—start you out in
business, if you wish, Be the radio “doctor”
of your community, $3 an hour upwards
easily made.

Earns $500 in Spare Time

“I have_at last found myself"”, writes Lyle
Follick, Lansing, Mich. “Ihave already made
over §500." Werner Eichler, Rochester, N.Y.,
* . ..have made over 350 a week in my spare
time.” Qur members are starting radio stores,
increasing their salaries, securing better posi-
tions, passing radio operator examinations,
earning big money in spare time.

Join Association Now

Are you interested in Radio for pleasure or

rofit? Join now because we have a Special
Blan whereby your membership need not cost
you a cent. Only limited number of these
memberships acceptable. Write now for de-
tails—before it is too late.

- -
Mail this_GCoupon—
S e e e i iy
Radio Associaticn of America,
Dept. RNA-3, 4513 Ravenswocd Ave., Chicago I
1 Sendd me detafls of your special Radio Assoela-
tlon Membership Plan,

LR-4 KITS
NOW READY FOR DELIVERY
Madison Multi-Chokes, Cockaday LC-27,
Hammarlund-Roberts, Alden Truphonie,
AmerTran Power Packs, Ultimax, Infra-
dyne, Benjamin Controlladyne Kits in

tock.
see JOBBERS-DEALERS
PROFESSIONAL SET BUILDERS

Before buying, get our quotations on our
GUARANTEED KITS. 3-Hour Shipping
Service.

1927 BUYING GUIDE

A few copies left for Dealers and Pro-
fessional Set Builders. Send for yours
today. It's free!

ADDRESS DEPT. RN

We are the Exclusive Direct Representatives
of the Committee of 21 Manufacturers

quartezrs

‘Kit Headg
118 East 98¢ St New York Ny

Amazing New 3-Tube Radio
At Very Small Cost
Improves Reception 1009

New Yeork City, N. Y., Feb. 10.—Licut. Sterl-
ing G. Scars of the U. 5. Naval Reserves has
perfected a marvelous new 5-tube Radio that im-
proves average home reception about 1009%. Due
to special features, this Radio is extraordinarily
selective and powerful, easy to operate, very eco-
nomical on Battery consumption—and costs only
about one-third of the usual price of 5-tube ma-
chines, Perfect satisfaction absolutely guaranteed,
and a 10-day Free Trial offered to all who wish
to try it. Full information together with reports
of tests made by experts will be sent FREE to all
who write at once to Geo. W, Naylor, Jr., Dept.
314N, 161 Chambers St., New York City. Write
today—mno obligation!—adz.

LOCAL OSCILLATOR

KILOCYCLES

VOICE FREQUENCY BAND
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T0 RECEIVER )

The “beating’ of the incoming side band with
a locally-gencrated wave of 60 kc. reduces the
frequency to audibility.,

Wroughton to London. These lines are, in
their normal state, open; that is, ready for
use.

Now it was discovered that, when one
spoke into the microphone in New York and
the signals were put on the air at Rocky
Point, a portion of them went up to the re-
ceiving antenna at Houlton. They were de-
tected there and carried down to the tele-
phone in New York by the land line con-
necting  these points, thus producing  the
howl. Therefore, in order to overcome this
difficulty, a relay was placed in this line be-
tween Houlton and New York, which short-
circuits it automatically when the micro-
phone is energized in Manhattan. This
short-circuiting device is a vacuum tube
which operates an ordinary telephone relay.
The same type of shorting is employed in the
land line between Wroughton and London.
Thus, when one person is speaking in New
York the line between there and Houltoneis
shorted, while the London-Wroughton line is
open; the opposite being the case when the
man in London is talking.

The same type of relay is used also in the
transmitting lines between New York and
Rocky Point and in the line between London
and Rugby, where the English transmitter is
located.  Therefore, when New York is
talking the receiving line is shorted and the
transmitter open, the reverse being true at
the English side.

One of the first experiments with two-
way radiotelephone conversation was under-
taken at Catalina Island, California, several
vears ago, between the island and the main-
land. This, however, was abandoned when
a_cable was laid between these two points.
However, it would be possible for anvone
to talk from Catalina to another, in Paris or
Berlin, for instance, because there is a tele-
phone cable between the Continent and Eng-
land. So one might talk by air from Cata-
lina to the mainland, by land line to Rocky
Point, by air to London, and then by cable
and land line to whatever point in Europe he
desired. This is in the not-distant future,
and surely the picture presented is not over-
drawn.

One other development which the tele-
phone engineers have vet to master, is that
of secrecy in the air links between Rocky
Point and Wroughton, Rugby and Houlton.
Anyone who so desires may tune in with a
receiving set on 5,000 meters and hear the
conversation, providing he supplies the neces-
sary local oscillations, which are needed to
reduce the single side-hand of approximately
60,000 cycles down to the audio-frequency
range. The engincers say it is a relatively
simple matter to counteract this, for the sig-
nals can be “serambled” in such a manner
at the transmitting end, that they will be
unintelligible to anyone who has not the cor-
rect method of “unscrambling.” This latter
process is just as simple at the English end
as the scrambling at the American side,
and will doubtless be introduced in the near
future.
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New Vitalitone Cone

LOUD SPEAKER

A beautiful, real model of a ship, exe-
cuted in statuary relief, and colored;
Antique Polichrome,

Powerful vitalitone adjustable unit,
will not rattle or buzz—unqualified
guarantee.

Price Only $12% %>

Send For Literature
MANUFACTURED BY
VITALITONE RADIO CORPORATION

88 University Place, N. Y.
Licensed Tat. No. 15303106

ARTER

Volume Controls
Jacks
Potentiometers
Switches
Rheostats

MAKE THE

NAKKEN Ultra-5

WORK' BETTER

Carter parts are original Carter
designs, and there is nothing to
take their place for superiority of
performance, Each part is built for
a specific purpose—original—not an
adaptation,

In Canada: Carter Radio Co., Limited, Toronte

ARTERRADIO CO
CHICAGO B

Demonstratingagent wanted;every county. Ex-
clusive to right man. Sell what public wants —
five tube, long distance, loud speaker radio with
single dial control. Price within reach of all,
$25,00 retail ;liberal discount to agents. Sell in
spare time—evenings. Noselling or radio experi-
ence necessary. Territory going fast. 100 page
Radio Book FREE. Write today—don't delay.

CC FISCHER,122 W. Austin Ave.,Chicago




