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1912, I, AL Kelster, of the Bureau of Standards, invented and developed the Nolster
decremeter, which is used to wake direct measurements of wave length and logarithmic
deerement. This instrument has been used by the vadio service of the Department ol
Commerce since it was invented.

In IFebruary the Marconi Co. procurcd the patents of Dellini and To-i, including those
Tor the wiveless divection finder.

On February 9 the Australian Commonwealth station wax oponed.

On April 15 the stemnship “FPitanie,” on her maiden voyage, struck an jcebevg anld
~ank, but owing (o Lhe orompt wireless eall for assislance the lives of more than T00
of her passengers were ~aved,

The International Radiotelegraphic Confercnce opened In Londoun on June | and
approved important regulution~ to have uniformity of praclice in wireless Lelegraph
services., On July b the [nternational Radiotelegraphic Convention was signoed al
Londom

July 230 Acl approved by the United States Government extending act of June 24,
1910, Lo cover cargo ves-cls and requiring auxiliary souwrce of power, efficient communi-
cation between the radio room and the hridge, and two or more <killed radio operators
in charge of the apparatus on cortain passenger-carryving ves=cls

Augu~t L3 Ael approved by the United States Government licensine radio operators
and Lransniitting stations.

Duving this vear the Governments of Franee and the United States cxperimented
between the FifTel Tower station and Washington by swireless to procure data for com-
paring the velocity of cleetromugnetic wave~ with thal of Tight.

On October 1] the “Vollurme™ was burned in mid-Atlantie, and in response to the
wireless appeal 10 veszels came to the rescue, 521 lives being saved.

November (20 Safety al Sea Cooference held in London, AL Uhis conference the uwe
of radio reecived appropriale considevalion.

On November 24 the first practical trials with wircless apparatus on trains weve
made on a Lrain belonging to the Delaware, Lackawanna & Western Railroad.

The ~tation at Maeyuerie Island was the means of keeping Doctor Mauson, Che
Auxtratian explorer, in touch with the outer world. Tadie dispatches weve published in
a =mall journal which wax catublished, called the Adelle Blizzard.

Hig‘il-]m\\'mwl transoccanie stations were completed at Carnarvon, Wales, Lehvan,
Honolulu, and San Franci-co during the autunmm of 1901, The Honolulu-San Francisco
stationas were opened to public service September 240 The Tuckerton-Eilvese and
Savville-Nauen slation- were in operation aboul thiz time.

Moxsl of these stations made use of the latest developments in the art, using
undamped and Tong waves a= produced by the Poulzen ave and the rvadio-frequency
alternalor.

On October 6 15, H. Arvmstrong waz i=sued a patenl covering the regencrative circuit
al=o known us the feed-back and the self-heterodyne cireuil.

During 1914 and 1915 the United States Navy duplexced tts prineipal shore station-
in order that these stalions could communicate with <hips and with each other simul-
tancously,

1915, During this year I, AL Kolster, of the Burcau of Standards, developed a radio
compass said to be more effective than that which was being used.

April L2 Service was cxtablizhed between Lhe station at Waliawa, Oahu, Hawali, il
the United States naval station at Potuila, Samoa Ixlands, o distance of 2,£00 miles.
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On May 12, in Battery Park, New York City, the mayor unveiled the monument in
memory of wireless operators who had lost their lives at the post of duty.

On July 27 wireless communication between the United States and Japan was effected.
Two terminal stations were located at San Francisco and Funabashi, near Tokyo, and
the messages were relayed through Honolulu.

On July 28 the American Telephone & Telegraph Co., working in conjunction with
the Western Eleetric Co., succeeded in telephoning the wireless across the American
Continent from Arlington to Hawaii, a distance of nearly 5,000 miles.

On October 26 the wireless telephone experiments were continued, communication
being effected across the Atlantic fromm Arlington to the Eiffel Tower, Paris.

During this year ship service was greatly improved through the installation of new
equipment, embodying features of great practical value, by various operating com-
panies. Efficient emergency radio transmitters came into wider use owing considerably
to the efforts of the radio service of the Department of Commerce and its refusal to
pass inefficient eguipment.

1916, During the course of a severe blizzard in the United States during February
wireless telegraphy was extensively used for train dispatching, as the telegraph wires
were down.

The determination of the difference in longitude between Paris and Washington with
the aid of radio which had been in progress since October, 1913, was completed during
May, the result, expressed in terms of time, being 5 hours 17 minutes 85.67 seconds,
and has a probable accuracy of the order of 0.01 second.

The initiation of the newly established trans-Pacific wireless service between the
United States and Japan was celebrated on November 5 by an interchange of messages
between the Mikado and President Wilson.

1917, June 2 marked the “coming of age” of wireless telegraphy in England; that is,
that 21 years had elapsed since the registration of patent 12039 in 1896.

1918. The trend of progress toward continuous-wave communication ag distinet from
that by damped waves was very marked during this year, a particular impetus being
given by the continued development of the electron tube as an efficient receiver and
generator of undamped oscillations. Steady improvement was also evident in the are
form of generator which was installed in many new high-power stations.

Wireless telephony also progressed to a marked extent, particularly in the direction
of reliability and increase of range, due mainly to the development of valve generators
and receivers.

In the egquipment of aircraft with wireless great progress was made, both in radio-
telegraphy and radiotelephony.

In April a high-power station was opened at Stavanger, Norway, for the use of the
Norwegian Government. The station communicates with the United States.

In the Argentine the erection of a station destined for direct communication with the
North American Continent was commenced in the vieinity of Buenos Aires.

On July 31 the United States Government took over all wireless land stations in the
United States, with the exception of certain high-power stations, which remained under
the econtrol of commercial companies.

On September 22 messages transmitted from Carnarvon were received in Sydney,
12,000 miles away. Cable confirmations of these messages were sent forward at the
same time, but were received some hours later than the corresponding radiotelegrams.

At the end of the year a high-power station, erected by the United States Govern-
ment, was opened at Croix d’Hins, near Bordeaux.

1918, The successful trans-Atlantic flights of Alcock and Brown, of the American
“NC4” and of the British dirigible “R34” during the summer of the year focused
attention upon the application of radio for aviation purposes and its great value for
aerial navigation.

In February a Spanish decree was issued to the effect that all sailing vessels of 500
tons or over and carrying b0 or more passengers must be equipped with wireless
apparatus.

On June 30, 1919, there were 2,312 ship stations of the United States, having increased
from 1,478 on June 30, 1918. At this time new ship stations were increasing at the rate
of 100 2 month. This increase was due to the great number of vessels built during the
war period.

During the year the Radio Corporation took over the radio interests of the American
Marconi Co.

The war-time ban on private and experimental wireless stations was removed.
1920, The steady development of continuous-wave wireless work was continued during
the year and some further progress made in the commercial application of tube apparatus.
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1921, Ixperiments were carried oud in France with succes-ful resulls in the applica-
on of Bawdot and sinalar high-speed telegraph apparatu- to radio work.

The progres~ inade o oanadeur and o oxperimentad wirveless = exemplificd by the
attenipts miade in Febraary aaud December of (his s e to offect communication on short-
wave lenotlie belween the wireless amatewr- of the United Slates and Greal Britain.
The first allempt was unsuecessful, but durving the second test signals Trom many
American amateur stations were heavd both by British radio amateurs wnd by the
representative of the Ametican Radio Relay Leawue who was sent over for the tests.
The sienals were alzo hoard in Holland,

The American Radio Belay beague held its first annual convention in Chicago, August
S0 Reptember 3, at which many thousands of amateurs of the United Stales were
pres~ent.

The Hrat leenses for broadeasting ~tation~ in the United Stades were (=zsued in
Septenber of thiz year.

New York radio centval station opencd on Lone 1=land.

1922, During (his yveur browdea<ting ~taliens increased rapidly in keeping with the
aveal interest taken in the art.

First Annual Radio Conference held in Wazhington, ) C. February 27,

On June 7 1 H Armstrong read o paper before the Tnstitute of Radio lngincers on
o pecent development s by Bim ol regenerative eheuitss Professor Armstrong wis
erantod a patent (o the superregencrative clreuit.

Iovperiments in radiotelephony from =hip o =hove were conducled during thiz vedar,
I Le~t~ Trom the =team-bip America™ it was proved possible 1o communicate with
Land telephone ~tations more than 100 miles distant from the =hip.

1923, On Marveh 2 1.0 A Huzeltine, of Stevens [nstitule of Teehnology, presented a
paper before the Radio Cluls of Adneriea on tuned radiolregueney anplilication with
neutralization of capacity couplineg. Mrofe~~or Huzelline wias granted o patent {oy the
noncadialing negtrogyne receiver.

On Mareh 1 othe Clevcland, Ohio (KDPPM ). ~tation of the Westinghouse Lleclrie &
Manuracturing Coo suceessiully repeated ~holt waves From the ast Pittsburgh, o
(ISDIS A ), station for the fiv=t e dn history.

Seeond Annoal Radio Conflerenee held in Wa<hineton, D, O March 20,

The Marconi Co. made o tender, whieh was aceepled. for the erection of a transmilling
station in Austratin of @ povwer of LOO0 Kidoswalts with 200 <leel masts, SO0 Teel high.
Corresponiding stalion~ were to be provided o fngland and Canadar The receiving
arvangements would permit imultancous reception From live ~tation-,

The construction of o lavee ridio ~tation inoa valley between the Herzogsland amd
the Stein, twa ol the Toothills o the Bavarvian Mps, was undevtaken, The acrial will
be suspended by wire cables =tretehed between the Lops of the two hills, the acral wires
Lemg ~u~pended Trom theze cables,

The inereaze i trafic on ~ome of the large liners of the Atlante roule Jod Lo the
in=tallation of apparatas for hivh-spoed autematic transmis~ion wd receplion on =everal
lines.

Successful tests on wiveless-controlled aivplanes were earvited oul at the IStampes
Acrodiome in France. Fhighi= sere mode without o pHots Flichis were also made wilh
a pilol using & oy roscope stibilizer aod special =steering motors which eould he conlrolled
fram the ground,

The International Commission For Aerind Naveention agreed, a< w general prineiple,
ital all aiveraft engaged in publie transporvt must carry radio apparatus.

The Genernl Flectrie Coo developed a tube capable of dlelivering 20 kilowalts of ligh-
Frequency encrey Lo acrial, Using =ix of these tubes in parallel with 15000 volls on
the anode, a current of 310 amperes inan Alexandersen muitiple-tuned aerial was
abtained. X tube of the magnetron U pe was developed by Lhie same company capable of
aiving 1,000 kilowalls at 20,000 cyveles with an eflicienes of 7O per cent.

Coveal provress was made during the year i the development of vacawom tubes.

Short waves woere used 1o greater advantaee Lhan heretofore,

The MeMillan expoedition Lo the polar regions had radio as thehr only means of diveet
commanicalion. Using Tow power and short waves, theiy vessel. “DPowdoin,” connnuni-
cated with several stalions in the United States while they were frozen in thousands of
miles away, Broadeastimg concert- From United Stales stations were heatd during the
long dark nighls of the Arvctie Zone.

During the seat Jordign countries became interested in radiotelephone hroadeasting.

Broadeasting in the Uniled States heand in Fogland, British programs were also
Yeard in the United States,
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On December 31, East Pittsburgh, Pa. (KDKA), transmitted a program to Great
Britain on a short wave,

1924. The high-power station at Monte-Grande, Argentina, was opened in January
for direet communication with New York, Paris, and Berlin. The service will be extended
to Great Britain when a corresponding transmitting station is available. The power of
the station is 800 kilowatts, the aerial being carried on 10 masts, each 690 feet high.
The receiving station is at Villa Eliza, 30 kilometers from Buenos Aires, the actual
control being effected from a central office in Buenos Aires.

On February 5 a radio program broadcasted in the United States from the East
Pittsburgh, Pa. (KDKA), station of the Westinghouse Electric & Manufacturing Co.
was received and rebroadeast in England for the benefit of English stations,

On February 23 a concert broadeast by the same station and relayed from London,
England, was heard clearly in Calcutta, India.

In July an agreement was concluded between the British Government and the Marconi
Wireless Telegraph Co. (Ltd.) for the construction of a wireless station on the heam
gystem, capable of communicating with Canada and of heing extended to India, South
Africa, and Australia, the transmitting station to have an input of at least 20 kilowatts
and the receiving station to have an aerial designed to focus the received waves within
an angle of 30°,

The short-wave direction system of radiotelegraphy and the results obtained in tests
made on it were described in a lecture bhefore the royal Society of Arts, in July by
Senatore Marconi.

During the period from August 5 to September 24 the East Pittsburgh, Pa. (KDKA),
station maintained communication with the ship “Avretic” while on its expedition to the
Arctic regions. Upon the ship’s return it was reported that messages sent on short
waves by the East Pittsburgh station were received at Cape Sabine within 11° of the
North Pole. This is the farthest north radio messages have been received.

Third National Radio Conference held in Washington, D. C., October 6.

On October 11 signals from the FEast Pittshurgh station were successfully repeated
from a station in Cape Town, Africa,

An expedition from the United States, under the leadership of Hamilton Rice, which
will explore the Amazon and Orinoco Rivers in Brazil and Venezuela, in the interest of
geographical sciences in general, will have radio as their only means of commniunication.

A wireless lighthouse has been set up on an island in the Fivth of Forth, Scotland.
Wireless waves are concentrated by reflectors into a beam which can be sent 100 miles,
giving ships their position in a fog.

1925. Considerable progress was made during 1925 in working with short waves.
Several transoceanic stations are working foreign stations at great distances on wave
lengths varying from 22 to 103 meters.

In an experiment hetween the Hastings (Nebr.) station and the East Pittsburgh (Pa.)
station the Westinghouse Electric & Manufacturing Co. demonstrated that a 64-meter
wave could be picked up, and by placing it on a short transmission line to the trans-
mitting station, increasing the strength of the signals to their original power or greater,
if necessary, the amplified wave could be transmitted onward. This experiment shows
that repeater stations can he constructed in different parts of the world and be fairly
certain of transmitting a strong signal.

A number of short-wave transmissions were made by East Pittsburgh (KDKA)
transmitting to South Africa and Australia.

During July programs were broadeast to the American naval fleet in Australian
waters.

The practical use of the telephione and radio for the transmission of photographs was
more clearly demonstrated during the year.

Broadcasting programs from airplanes was done in a few instances.

The General Electric Co., the Radio Corporation of America, and the Westinghouse
Electric & Manufacturing Co. conducted experiments in hroadcasting, using as high as
50 kilowatts.

The Department of Commerce placed in commission a “radic test ear” which is
equipped with an assortment of radio instruments used in conducting tests and inves-
tigations.

The Fourth National Radio Conference was held in Washington, D. C., November 9,
1925

The Radio Corporation of America began the operation of a high-powered hroad-
casting station at Bound Brook, N. J., for transmission of programs to Furope. This
station is equipped so as to use as high as 50 kilowatts.
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One of the large electrical compuanies conducled experimenls to delermine the charae-
teristies and peeuliarvities inhevent in the piezo ervstals, Several stations arve now using
thi~ quartz eryvstal o maintain o constant Trequency which eliminates to a great extent
the “heat notes" restlting Crom two stations helerodyning ot an awdio-frequency, he
radio-inspection ~crviee ol this department has been supplicd with these ervetalz to
m~ure aeewracy in requency o wave-lenglh measurements.

1926, During this year direetional oy heam tran-mis~ion Jdeveloped (o ow poinl where
ity now he considered as practical for commercial usage,

The use of quartz plates for maintaining constant Mrequency or rudie transmitters
adhvanced considerably Jdurving the yvear,

Successful radiolelephone experinients were conducted between New York and London,
This service will e used commercially in the near future. With the development of
Cran=mitting pictures by yailio it s now practical to transmit weather maps to vessels
HIREN AN

The single-dial recsiver came into greater use Tor receplion of programs from browd-
ca~ling stations,

Commercial pictoradiogram serviees are now in operation between New York and
London and belween San IPrancizco and Hawali,

On July s the Altorney General ol (the United States rendeved o deeision Lo the effeet
that the Secretarvy of Conmmerce has no jurisdiction as to the wave length, with the
cxeepltion of the bhand between 600 and 1,600 muelers veserved for Government ~lations,
e the power ased by commercial ~tations. including broadeasting <tations.

Badiotelephone was wsed Tor the M=t time i diveeting the Ghindng ol a naval seene,
ol the coast of Calilforma, Tor a photoplay.

During the vear sucees=lul development of a wiveless sv=tem (or controlling fog
~tenals Crom unattended Jighthouses wand beacons muarked o great colsanee on the
aulotnitic or ~emiznulomalic <yvstems for =tarting and ~topping acetyvlene (og-signal gun
by wireless impulses.

Sueces~ful experiments of ~ynehronizing two or morve =<tations in order that simul-
tancous apcration on the same wave length without interference may he accomplished
were conducted by the Westinehouse Iileetrie & Manulacturing Co. during the vear,

1927, Tran-atiantic radiophone serviee opened Lo the public on Juanuary 7.

Radio act of 1927 passed February 23, creating the Federal Radio Commission,

On April 7 the experimental vadio =tation of the Bell Telephone laboratory atl
Wihippany, NoJo (3N N), was suceesstully used in a publie demonstration of television;
the tacial expression and voice of Beoretanry of Conmmerce Hoover coulid he seen and
heard in New York distinetly and at the same thne,

Badic was used by the arplane “America’™ on June 29 Tor the first Lime by an aivplane
in cro=sing the Atlantic Ocean from the United States to France,

International Radio Telegraph Conference held al Wa<hington, D, C., Oclober 1 o
November 25,

As o result of experiments conducted during the past two vears on methods of
sviehronization hroadeas~ting ~tations WEZ ot Springficld, Mass, and WBZA at Boston,
Mas~, ownued by the Westinghouse leclrie & Manulacturing Coooare now  heing
vegulariy operated simultanceusly v absolute synchronism, the wave length ol the
trinsmitler bt the Boston station being automatically controfled by the Springficlo
Lran=mitier so that any variation at Springfield will ¢reiate a similar vaviation at Boston,
asstiing abzolute syvnchronizm at all times during the operation of the=e ~lalions,

[Faperiments are now being conducted for the ~vehronization of two or more trans-
ilters by radio contvel instead of by wirve as in the case of the two stations referred to.

The U, S, =0 o Kittery " expevimenting with a radio compass during hurricane wealhior,
Found thal the intenzity of ~tatic may he uscful in detecting and locating ~torm~ at a
considerable distanec,

The experimental =tation of the General leetvie Co. at Scheneetady, N Y., eall signa)
2NAG, in eaperimients used 2 vacuwm tabe of 100,000 watts power.

The Department o Commceree hegan the installation of direetional radio-beacons for
u~cin aviation. Twe-way cotmmuniciation experiments between plane and ground carried
on with considerable success

1928, Janaary: Commander A, Hovt Taylor, United States Navy, was awarded the
Morris Lichman memorial medal by the Institute of Radio Kngineers for vescarch in
~hort-wave phenomena during the previous year,

Fehruary &0 A successful television demonstration was cavried on during the night
belween station 2K7 in Lovdon, Kngland, and amateur station 2CVJ in Hartsdale, N. Y.

March T: A successful ship-to-shore television lest was conducted Mrom a London
(longland) station with the steamer “Berengaria.”

Mareh 2s: Amendment to the radio act of 1927 approved.
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June 27: A 2-way short-wave radio circuit was first used commercially for telephony
between America and Europe. The short-wave circuit supplements the long-wave cireuit
which was opened for commercial service during 1927.

September 11: Station WGY, Schenectady, N. Y., was the first station to broadeast
a play by television. The play, a l-act drama, entitled “The Queen’s Messenger,” was
broadeast during the afternoon and again in the evening.

November 1: 2-way telephone communication established between Sydney, Australia,
and Schenectady, N. Y., a istance of 10,000 miles.

November 6: In broadecasting the returns of the presidential election the National
Broadcasting Co. had 59 stations throughout the United States conliected into a single
network, and the Columbia Broadeasting System had 26 stations conmected in another
network.

November 26: The trans-atlantic radioplione service between North America and
Europe was extended to another continent—Africa—by the establishment of service to
Ceuta, Spanish Morocco,

December: Commander Richard Byrd, on a scientifie expedition in the Antarctic,
operated a radio station, located farther south than any station heretofore, to keep in
touch with civilization. Programs of the short-wave relay broadcasting station of the
Bast Pittsburgh (Pa.) station of the Westinghouse Electric & Manufacturing Co. were
received by the station.

At one time during the political campaign 106 broadecasting stations in the United
States were connected into a single network by means of approximately 25,000 miles
of telephone circuits together with about 48,000 iniles of telegraph circuits for program
coordination and auxiliary communication.

During the yeay radio apparatus was used to detect mineral deposits in the United
States.

Amateur and commercial stations were used to great advantage through lack of
other means of commumeation during the Florida and Porto Rico storms.

The use of receiving sets operated by house current and dynamic loud speakers came
into greater use during the year.

The General Electric Co. developed a vacunum tube, § inches in diameter and about
2 feet long, It is operated as a selt-excited oscillator on a wave length of ¢ meters and
is capable of radiating from 10 to 15 kilowatts of high-frequency power—probably fifty
times as much as any short-wave tube has heretofore been able to radiate.

1929. January 21: Conference held at Ottawa, Canada, for the purpose of allocating
certain high-frequency channels for the use of Canada, Cuba, Mexico, Newfoundland,
Central American countries, and the United States.

March 4: The inauguration of President Hoover and Viece President Curtis, in
Washington, was carried to 118 radio broadeasting stations in all parts of the United
States, making the occasion the largest chiain broadeast which has ever occurred. More
than 30,000 miles of wire telephone program circuit were employed. Several high-
frequency stations also transmitted the ceremonies primarily for the benefit of listeners
in foreign countries.

April 16: International Safety of Life at Sea Conference held at London, England
(April 16 to May 31).

May 1: There was a demonstration of 2-way telephone communication between an
airplane in flight and teiephones counected to the ordinary land telephone lines. Re-
porters of the New York metropolitan press flying in an airplane of the Bell telephone
laboratories over northern New Jersey conversed with the men at the city desks of
tiieir respective newspapers in New York.

May 6-7: A number of ontstanding achievements in radio communication were made
during the year in keeping the Byrd Antarctic Expedition in touch with civilization. On
May 6 at 5 p. m., or 2 a. m. the next day at Greeuland, the short-wave telephone station
of the Byrd Expedition at Little America, Antarctic, communicated with the meteoro-
logical station of the University of Michigan at Mount Evans, Greenland, a distance of
about 12,000 miles, on 34 meters. The signals were sufficiently strong at Little America
that a loud speaker was used in receiving.

Programs during the year were regularly transmitted by a short-wave experimental
station of the Westinghouse Electric & Manufacturing Co. at East Pittsburgh, Pa., on
25 meters to the Byrd Antarctic Expedition, a distance of approximately 11,000 miles.

Steamship “City of New York” (WFBT) of the Byrd Expedition relayed communica-
tions from a portable station regularly to the station of the New York Times located
in New York City.

The plane “Stars and Stripes,” flying at about 3,000 feet above Conmmander Byrd’s
base, Little America, transmitted wessages on 34 meters, using 50 watts power, to the
New York Times station.
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Station KDKA, Last Pitkshurgh, Pa., during the past three years has been hroad-
casting on schedule te Lhe Royval Canadian Mounted Police post at Buache Peninsula,
IoHesmereland, norlhwest of 1tah, Greenland, located in approximmalely 75 west, 78° 30
novth (100, Tram the Norvlin Paole)., This, accoriivg 1o veports, is the farthest north
that vegular broadeast nrogams have heen received.

June 1: On June [ and December 1 the third and Tourth trans-Atlantic radio-telephone
circuits were put into operation belween New York and London. This results in there
being now jn service one Yong-wave and three short-wave circuits. On the American
side the short-wave transmitling station is located at Lawrenceville, N. J., and the
receiving station at Neleong, N J.

During the ycar further extensions of the trans-Atlantic telephone service were made
by wire to other points and countries in Iurope, including extensions to the citie~ of
Mitan, Turin, and Genoa in Ttaly, and to the entive telephone syatem ol Crechoslovakia.

June 27: A demonstration of televizion in color was given by the Bell Lelephone
laboratories. Much of the apparatus employed was essenlially the same as that vsed in
the [-color demonstration of April, 1927, Three channels were used Tor Lhe Lransmission
of Uhe signalg, one lor each of the fundamental colovs—red, green, and blue. While
transmnission with thiz system may be by either wire or radio, transmission on Lhe
occasion of the demonstration of June 27 was by three paivs of wires.

September 19: The Grst meeting ol technical consultative committee of the Interna-
tienal Radiotelegraph Convention, Washington, 1927, wa= held at The Hague.

October: Work began on Department of Cemntervce Oradio division) Grand lsland,
Nebor, Central Monitoring Station, secondary stations being placed in each radio district
and on six vadio-lest covs.,

November Is: An earthquake in the bed of Lhe North Atlantic Ocean snapped 12
cables and Trom that time until the end of the year a greatly incveased propovtion of
the trans-Atlantic communications were handled by radio.

Deceber 8: Telephone service was inaugurated between land telephone lines and
the S0 3. “Leviathan” The shore trangnutting aud receiving stations are located on
the New Jersey coast al each is connected by wire to Lhe Jong-distance telephone
operating building in New York., The radio link between the ship and shore utilizes
high Trequencies (~hort waves). Here connections between the telephene subseribers on
land and those with whom they converse on the S, 8. “lLeviathan” are handled wx in
the cases ol telephone ealls to varioux foveign points, such as Cuba, Mexico, and Liurope.

During the vear thers was continued growth in chain broadeasting, On September 1
about 34,000 miles of telephonce circuit were in u~e lor program transmission. One
hundred and Afty-two braadeasting stations weve provided with regular connections,

December 18: Radio act placing Federal Radio Commission on permanent basis
approved.

Screen-grid tubes or radio veeeivers came into use during the vear.

During the year the Riverhead, Long Tsland, receiving station of the Radio Covpora-
tion of America Communications (Ine.) picked up short-wave programs of foreign
slalions fov rebroadeasting hy regular hroadeasting chains,

1930, April 3: Radiotelephone service between North America and South America
was opened to the public. This scrvice now interconnect~ 20,000,000 Lelephones in the
United State~ as well as all telephones in Cuba and all the principal poinls in Mexico
anid Canada with the =ubscribers reached by the telephone networks in Argeatina, Chile,
and Uruguay., The connection is made by means of a ~short-wave radio circuit covering
a distance of 5,300 mile:, The {ransmitting station in North America is located near
Lawvenceville, N. J., aud the corresponding stution in SNouth America is lovated near
Buenos Alves.

Apnil 270 A radiotelephone conversation lasting [5 minules was carvied on between
a train running at =4 miles an hour between Tovonte and Montreal, Cansada, and
London, ¥ngland, The system broadcasts the voice Mrom train to carrier-current Lele
graph wirex which pavallel the track, and vice versa. Trom these wires it i= carvied to
pick-up ~tations and then transferred Lo the Lelephone ollice al Kingston, Canada, where
il s placed on regular long-distance lelephone circuit=. Connections [rom the train are
made by an operater stationed on the train. Connections out-ide are made by placing
calls with the long-distance telephone operator.

Octoher 27 Regular commercial radiotelephonie =ervice between North America and
Australin was haugurated on this date. The service is provided through the linking
together in Togland of the rwliotelephone civenits from New York to London an: Trom
London Lo Syvdney. A call over this zystem from Loz Angeles by way of New York
and London to Sydney covers o total distance estimated at aboul 21,000 miles.

Durving the veuar Lrans-Atlantic radiolelephone =erviee was extended through the
provizion of connections Lo a number of additional point~ in Kurope. These extensions
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include practically the whole of northern Italy, the city of Rome, Vatican City, the cities
of Warsaw, Poland, and Helsmgfor Finland, and the cities of Memel and Kovno,
Lithuania. Service is now given to prac‘mcally the entire telephone network of western
Furope.

During the year ship-to-shore radiotelephone service in addition to being available to
the steamship “Leviathan” was extended to the “Majestic,” “Olympic,” “Homeric,” and
“Belgenland.” This service is given through shore transmitting and receiving stations
located at Ocean Gate and Forked River, N. J., respectively. Through connections with
the land telephone systein, this service is available not only to all points in this country
but to most of the cities of Cuba, Canada, and Mexico. Similar telephone service to the
continent of Europe is available to passengers on these vessels through stations at
Rugby and Baldock, England.

Television was employed for the first time as part of a regular performance in a
theater, the television images being transmitted by radio from a studio located about 1
mile from the theater,

The active images of the performers were reproduced upon a screen 6 by 7% feet
and were readily visible to those seated in the back rows of the balcony. The light
impulses were transmitted on a wave length of 140 meters, and were accompanied by
voice and sound effects. This increase in area of the projected image from the previons
gize of about 14 inches square to an area equivalent to about one-fourth that of the
standard motion-picture screen was rendered posgible by the introduction in the projec-
tion optical train of a light valve operating on the principle of altering the direction of
polarization of a beam “of polarized light by passing the beam from an electrostatic
field. This light valve thus renders pos:lble the use of more powerful rays of light than
have he1etof01e been practicable in television projection.

A television picture which had traveled approximately 20,000 miles through space was
received with a fair degree of accuracy, thereby establishing a distance record for
television reception. The picture, a 1ectan<rula1 dealon in black on a white card, was
transmitted by the short-wave station, W2XAF (31. 48 meter s) at Schenectady, N. Y.,
received in Sydney, Australia, by station VK2ME, rebroadcast by that tection on 28. 8
nmieters, and received back in Sclienectady in about an eighth of a second.

The United States now leads the world in radio communication with circuits spanning
every ocean and touching every continent on the globe.

TDuring the year diversity in reception was improved upon. The method, as now used
to a preat extent and which is growing, is accomplished by the erection of three
antennhz spaced approximately 1,000 feet apart. Observations over a long period have
shown that the strength of the Teceived signal varies considerably within a radius of
2,000 feet and while the radio impulse at one of three antennz may be faint, the
other two will be elear and strong. By connecting the thr~e antenna with a central receiver
a signal of uniform strength representing the composite level of the three antennz is
obtained.

Experimental fascimile transmissions conducted during the vear indicate the possi-
bility that eventually a complete daily newspaper may be transmitted by this system
of radio.

International broadcasting gained impetus during the year through the address of
King George of England opening the London Naval Conference, the achievement of
linking the World Power Conference in Berlin with the National Flectric Tight Associa-
tion Convention in San Francisco by addresses broadeast from San Francisco, Berlin,
London, and Orange, N. J., and the breadecast of the ceremonies connected with the
exchange of ratifications of the London Naval Treaty.

In developing svnchromzatlon of two or more stations operating on the same f1e-
guency without causing interference to each other, broadeasting station WTIC in
Hartford, Conn., and WEAF in New York, N. Y., were granted authority to carry on
this form of transmission. Station WBAL in Baltimore, Md., and WJZ in New York,
N. Y., were also authorized to synchronize.

At the close of 1930, nearly 200 stations were embraced in the broadeasting networks
of the National and Columbia chains. The length of permanent program telephone
circuits used for this purpose was about 24,500 miles.

1931. Jannary 1: Premier Mussolini is heard in America for first time when he
speaks at dedication of Rome’s new short wave station.

January 11: Caesium photo-electric cells were introduced to clarify television images.

February 12: Pope Pius is heard in United States for first time over HVJ, new
Papal short wave station.

March 31: 18 em. Micro-Rays used in transmission between Dover and Calais.

April 26: W2XCR, New York, began operating as a television station.

June 3: English Derby, Epsom Downs, televised for the first time by John 1. Baird.
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June 15 Fmpire State Building selected as site for felevision station by RCA.
Ulbrs-shorl waves 1o he featured.

July 20 W2XAR, evperimenial (elevision station, ospened by CBS in New York,

September 21: 170 AL Sanabria, using o 10-Toot screen, demonstrated felevision ot
adio Bleervieal World™s Fair in New York.

December 12 18 nalions participated in tribute 10 Mareoni on thirtieth annivorsary
of first teansalloanbie sigil.

December 25: Combined NI Red and Blue nelsworks hromleast diveet from the <tawe
of the Metropolitan Opera Tor fivzl Lime.

1932 daritay: NBC hroadeasts for the liest time from a warr zone when Floyvdd
Gibborn~ hroadeasts hapoenings in Mancharia.

Febrwy s Radio eives world-wide coverage to Olypic Games for Arst time,

Ay 230 Coba links togcther | slations fo Form st network.

June: Tlepuablican and Tremocratic conventions covered by record radio networks,

Deccnber 1 Ribbon, o Velocily mike, is plaeed inouse by NBC.

Decomber 100 [est radio prowiam ever rebroadeast from Java is beard in U7 8

1933, Mareh 1 Record amount ol stations carmy 7-hour broadeast of inangoration
of Trexident Roosevelf,

April L Divigible Akvon crash is covered by network mobile units demonstaling
the vatue of unils Tor snecjal cvent coverage.

November T NBC sludios in Rockefeller Center dedicated.

November 200 Broadeasl stalions successfully mainiained GDwoaway  communicalion
wilth TS, Army =tralosnhere halloon with Lisfeners able to lune in conversalions.

1930 May 12 WEW, Ciucinnall, hegins operalion on B00.000 power watks,

Tulv 11 Tederal Communications Commission organized to suceeed Federal Radio
Cominizsion.

October 20 Mulual Browdeasting Svstem begins operation with hook-up, consistime of
WL WOND WLEW and WYY/

October U Supreme Courl of Thidted States upholds Dreo Tee de Forest ax invenioy
of vewencialive or “Tecd-back™ circuil.

1935 Tobrwary T Pelevicion Commiltiee of British Governmenl sugee<icd Snoland
cxtablish television ax o public service tmmediately.

Moveh 11 Anning S0 Prall appointed ehabrman of FOO

Aveil 250 Giant wop ldewide vadio hook-up payvs homaee (o Maveoni en his 6l
!)j)"hl},’l.\'_

May T RON anmounces plans 1o spend 2T0000000 o Aeld television {esis.

June 1 MBS begins interchunee of programs= with Canaedian Broadeastine Company,

July 10 MBS joins Proprictary Dirug Association.

August NRC sloges most extensive fielid hrondease hook-up in mdio history at arrmy
MANCUVers,

Octaber 10 MBS apens Nest eadio plavhonse in New York.

Ocloher 10 WEN opons new S500,000 <tudios.

October 2: Three maior networls cover World Sevie~ for s e as o whole,

September 29 CWLW joins MBS,

December 70 NBC stadios i TTollywouod dedicated.

December 180 Foderal Radio Mducation Committee, consisting ol 10 membeas, i
naimed by TCC Lo co-ordinate cducational and cultvwrad breadeasting.

December 270 Lenox Riley Tohe clected president of NBCL

1036, Januury 12 MBS cross Dithings For past vear tolal S1LO0OUGON.

Tehrwnry 261 Hearse adds 1o radio holdings with purchase of Fowr additional

Mareh 12 ¥irst television wive circuil, called o “sec-line.” Tinks Berlin and Leipzie,

Maveh 10 Prall veappointed TCC Chairman by President Roosevell,

March 18: CUS puwrchazes KNNL Hollvwoaod, Tor 81500000

June 257 President MMaclarlane announees MBS to o const-lo-coast, alliliating wilh
Don Tee network on coast.

June 310 NBC announces contbined Red aoed Blue network of 101 stations

Juiy 1 Colonial Neiswork becomes aMiliatod with MBS,

Augusl 25 Towa network, Contral Broadeasting Sv<tem, and three stations become
aililianded with MBS,

November (50 NBC celebrates tenth amiversaoy .

bBecewbor b Abdication of Kine Edward heard over what 1= helieved to have heen
the Lovgest radio hook-up ever madde.

Decomber 200 MBS goes consl-losgonst.

stations.
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