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ABBREVIATIONG

The necegsary correctlons to the List of Radio Btations of the Uniled States
and to the Ioteroational List of Radiotelegraph Siatlons, appearing in this
bulletin under the heading “Alterations nnd eorreciiona,” are pu'h-]iuﬁe:l after
the stations affected in the following order:

Name e Wnme of stotion,

Lice, = Geographicel logation, O=west lopgilude, W=mnorth lati-
tude. Sesouih lalitude.

Call wa Call 1pttors nesigned.

Hyalom = Hadio system uaed and sparks per second,

Rungn = MNormal range in nautieal miles.

W L. =Wava lengths assigned: Norma! wave lengths in {talies.

Hervice = MNalure of serélee maintaiped:

FX=TPoint-to-point (Ixed scrvice).
o= Genaral publie,
PR =Limited publis.
R{C=HRadio compass.
ABR= Aviation benaon.
B=HRraoon.
EE Frivntp.
= Governmenl business exiualvely,
Houra =Houra of aperntion: ey
M= Continuousa sepvics,
X=No regulnr huurs,

F. T. Co. = Federal ".F'-.-IeEmph Ca.

I R. T. Co. wIntereity Radio Telegraph Co.

IL W.T.C. =Independent Wircless Telegraph Co.
R & C, = Hilbourne & Clark Manufncturing Co.
M. R. T. Co. = Mackay Radio and Telegraph Co.

R. C. A. nrl'{.udlp arporation of Ameren,

T. R. T. Co. =Tropical Radin Telegraph Co,

U;. . Corp. = Universal Radio Corp.

W. 8. A Co. = Wirelesa Speclally Apparatus Co.

C. w. = Continuols wave.

I-_ £ W = Intorrupted continuous wave,

e, = Hiloeyelea.

Fy. = Frequenoy.

Ao, v Alternating current.

Y. t. = YVacunum tube.
LB T = Applies only {0 the list of Commercial and Governmont Radio

tations of the United Siates,
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HEW BTATIONS

Comanereial land stations, alphobetically, by names of slations

iAddicions to tho List of Hadio Elafions of tha Ualied Beates, sélilen of Sune 30, 1907, asd to Ll Tolerms-
temal List of Bndtoialegraph Stazions publiskad by U2 Déste Bireaif

;:?'::lq Err'l.'ll::‘ Huiirs

sn.wl FX | X

Call alg- Efatlon Wntr;jm by—

Rtation nnl

Jan Pedro Calift....! KY State of Coldocnin, Divizlon of Flab and Game,

1 Gywlem, compeaslle w. L. telegragh,

Contriercis] skip alaobions, alphabelically, by nemes of vossals

[Additiong ta the List of Hadio Ztatlons of i Coited Srades, silltion of Toge 30, 1937, and to 1:h..:- Tikar-
natinnal List of Eadinlslepraph Fentdons pusntished by 1he Herns biresis)

 anine TSy ' e
Momacd vemel | FM | Bates|servios | ewrs | . . Oweer af veasel Giatlon enn-
sfgralt eroiled hy—
Allmsara b _ | WOBM[...... o x Eiﬁzjlu:ngglﬂm Dirlston al | Owoprof vessed,
Captain Witlars,| WOBK || F. | X | Tou spotistion Co...| Do
remminssaas : _ : et ot emmmm
I O Crdmis qu% - X HHE'FMT Toal & Dlssp Tow- | L W, T. Ca,
Intemational_____ I':J.TQ;J R ] X Imiernatlional Preking C'o. oo vew.| = DM
MU ool WREN [l SR Tonirns il i
1

E finnge, 150; s¥skem. oam ta v. &, telegraph: w. 1, 636
FEyatmn, W. 8, A, Co., Liow, w, 1., 800, 706, B0,

Commercial land and ship alalions, alphabetically, by eell sfignais

It sldys station: o, land statign}

-ﬁﬂl Mame nf giallon N ntcu.-ﬂl Home of slatinn
KA(Q 1::1::.1-_____--__--__;__,'.-_,-.-'.--_.--,hJ WQHTL | 7. C, Cadmim
BTG | Interaniienal g [ 1 B
I'LM Ban Peder. Calll. . o e e o= 'qﬂh— MMalisl ... e alwie m R e e el et I,
WQBK | Ceptain Willlam. .20 000 nl ! .
L [

fForernnient fand slationn, alphnbetically, by nemes of stations

fadditions to the List of Radlo 8latinse of the United Srates, pliting af J o, 1834 £
e tiomal Lt nf Rndiotelgrph Etatlond pblehed by 1e Bers bamag) L

;::.I_ — o —
el Warn
Bentlom alpant |mmi5:rrln Hooms | Giedlen canirolled by-—
Plag Comyou, C=lf, . e ccnncnanccoeeen| BWE |iceeee| FX x n taf Liphihoiass
T T 1 A I -, A S x ufﬂ:;_r" —LE '
Slrevell, Idahwo. . iiresaeess. .| RME ] FX X Trp,

Goverament land and ship slafions, alplebelically, by call signals

[ bicd stobion)

— — - —

T —— = T — — Ty
. _ —
ol a1l Mame af stallon i u!:ufnlgl ' Monae of stailen
1 [l =
EME | Btrevoll, Flahoo__________ . ____._.ci| EWZ | Dtus Canyon, Callle.....
ENV | Busley,'Tahe, 0201000 Fis rar e ey el
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Spectal tand stations, alphebelically, by mares af plaldona
TAsbd tlens 2o the Lisl of Badia Platinos of the Tidted Sintes, ed!iion af Tiioo 50, 1927]

—_— e T
= Czll Wivve lendttls Freguendy (klle- | Pawer o
Elatiun pgnal fmetersh ryrles) {woltd] Elathon eontralied by
Eut.lll'l.:'hju: Dl- | KN TA0) e cmsnnmnarmea’ <Al CEMe=T N, ... 1, 000 | Gonemal Binctriz Co,
=iy
Fanmgyivetib:

[ E;:y.---._._ L E I I L 1.a | Prieclows Telaphone Co.
frhitadeiphio. ...| 3XH Yorlklotader 175, | Yarlableawer LFE3.. P I Chlemsdis o Renilek,
TI-IWP Behonl of Eloe

i trleul Eeplnecring.

1&sal k, w, spark.
Special land stalions, grouped by dirfricls

-—. ]

Call

e Dlstrict abd siation ﬂ‘;';m”, Trstrict und s1ation

s WE] Third diseclck: Flrila hdlpil'l:l!l.'if.l‘ml AREIF | Highth disirlet; On Cley, Fa.

GXE Bixth dlstriet: Oakland,

ALTEBRATIONS AND CORRECTIONS

COHMMERCIAL LAND STATIONG

[Abternilcna nosl correctione to be mado to Lhe Ligt of Radlo Biatlons of 1be Uplied Btotes, cdlzlon of Juaa
an, 1927, and 1a Lk Intematicnal 1458 of Badlotelegmph Bintlons, publlihed by Lhe Beorps bisfesnl

MantinsviLLE, TLL—3irke out all particulars,
Rocgy Porsr, N, Y. (WHR-WEHIt),—W. 1., 31.80 in lieu of 31.06,
Roexy Pomwr, N, Y. (WPE-WEPE),.—W. I, 2160 in lieu of 21.63,

COMMERCIATL BHIFT ETATIONE, ALFPFHABETICALLY, IIY NAMELS OF VERHELR

1 Alrralsors and compoctions Eo ba made to the List of Rpdio Biptions of the Uolded Statrs, cditien of Jana
a0, 1927, and tothe Totemmatlonsl Fist of Fod®otclegraph Siotlens, pobiabed by the Berno buores)

Brrunrvockne —3tation controlled by B, ©, A {T]. 5. L.},
BezsemeR.—Station controlled by . C. A (U, 8. L),

Binty Crry.—&tation contralled by L W, T. Co,

Brast—3tstion controlled by I, W, T, Co,

Brooxa-Scantox,—W. L, 800, T06; statlon eontrolled by owner of vessel.
BurraLo BripceE—3lation controlled by I. W, T. Co, (U, 8, L.},
Cavrroayia —Owaner of veaeel, American Line 3. B, Corp, &
Cagprn~—dtation controlled by I. W. T. Co.

Crasp.—Stativn controlled by I Y. T, Co. (U, 5. [.).
Corrysank~—3tation conteolled by 1. W. T, Co. (. & L.
H::lLLIJE‘;r—'D".\'nﬂr of veasel, Portland Trawling Co.; siation controlled by I, W,

Lix Penva—Rapge, 2005 syvstem, W. 5. A Co, spark, 1,000 and B, C. A, v, L
telegraph; w. 1., 800, 706, 750, BO0 1,800, 1,904, 2,000, 2,100, 2,400,

Mr:m::r-:-_ﬁ'gilnﬂnn contralled by 1. W, T. Co, {ﬂ. g L.

Mousnt Evans.—Einatlion coutrolled by R, C, A, (U, 3, L.).

Nansp.—&8tation controled by I. W, T. Ca. (1. B. L.).

MNonway Bapaou.—Range, 150; w. 1., add G0

Oeeawvs.—0wner of vessel, Donaldson Brown.

gﬂgl_:m‘él J]u'.:-mxi-:t-r‘—ﬂaj.n a6, 200. . ,
U Wartrd—Hange, 200; system U AL spark, LO0D and v, 1 1ele hs
w. 1., 600, 70, 800, $00, 1,500, 1,000, 2,000, 2.100, 2, 100, S

Pagprones.—Range, 200; w. 1., add '!,-itrﬁ-.

PoepLo.—Roange, Z200; syatem, K. C. A, v. L telegraph; w, L, 800, 708, 760, 500,
O00; rates, 5 conty per word.,

HRioumoxn.—Range, 100-200; syatem, K. & O, spark, 1,000 and composite v, €.
telogranh; w, 1., 34.78, 000,
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Sanaporack.—Station controlled by 1. W. T. Co. (1. 8. L.},

Sayven L. Foruez—Range, 200; w, 1, £06, 706, 750, 800, B0,

SovTHsEss—W. 1., 608, 700, 800; rates, 8 cents per ward.

Steer. Cnesiar.—Ruange, 150; w. 1., 715, 800, 875; rates, Great Lakes scrvice, 4
cents per word.

Breen Brecrrictan.—Range, 150; w. 1., 715, 800, 875 rates, Great Takes serv-
ice, 4 cente per word,

SreetuoTon—W, |, 715, 875; rates, Great Lakes rerviee, 4 centa per word,

STELLA LYses—8vatem, Novy-Muoreoni, 1,000; rates, 8 copts per word.

STELLARIS, ~—Bystem, Navy-R. C. A., 1,000; w. 1, 714, 875.

TEAL—Siation controlled by I, W, T. Co.

Weet Cuesspy.—Range, 300; aysiem, Novy-Marconi, 1, 000; w1, 600, 708, 500,

Weer Ennar.—S3vatem, Novy-W. 8 A, Co,, 1,000

WeaTMoRRLAND,—8yvstem, Navy-Lowenetein, 1,000; rates, B conts 1her word,

W. H. Lisav.—Correct call signal, KDMD (1. 5. L., ;

Winrtay C. Arwaren (WTOU).—Station controllad by I W, T, Co,

Wittiam H. Dowsyy.—NMange, 200,

W. L. CoxnveLny.—Rangn, 2040,

Y anuouta—Range, S0-500.

COMMEACTAT LANWD AND BUTE BTATIONS, ALPHABETICALLY, BY CALL BIGNALR
Strike out all pprticolars following the call signel, WHY',

HEOADCASTING BTATIONE, BY CALL MIGNALS

FALteratiats and carcectism fa be mads to the List of Radlo Statlons of the Tolted ‘
of Juns 10, 1975] Giates, sitlifon

KFIA (Maresartrown, Towa).—TPower, 250 day, 100 night.
LFRX (Hastivas, Nean). ~—Changed to Chiengo, 111., 508 Michigan Ave.
KINT (SHENANDOAL, Iﬂﬁ's.';.—l’ukm:-r,ﬁ;.?ﬁﬂm} Whils day only; w. L, 4613, Iy,
€., ,
KFUR {OcoeEx, Uran).—Changed {o Farmington, Mtah—near; power, 500,
KLZ (Deyven, Covo,).—Power. 1,000 davy, Tg'llgl nljgr ' '
HKRAQ (BarevironrT, La).—Address, Euir Wali St.
KBOQO (Sovx Fares, 8. Dax,).—Power, 500 day, 250 night.
KXRO (SearTie, Wasn).—Changed o Abordoen, Wash.
WAAF (Cuicaco, Ine)—0Owner of siation, Drovers Journal Publishing Co.;
WALK (B Pu).—Etafion perma R Ly Grove, P
ETHATHES, Pa, on permarsntly located o ow Grove, Pa.
WAILLB (Droogny:; N. ¥.).—Cnll signal chaoged to WEGH.,
WEMNS (Unrow Crry, N. L).—=0wner of station, WBMS Broadeasiing Corpora-
ticn. : -
WEBNY (New Yore, N, Y.).—Power, oM, :
WHARS (Brooroys, N, Y.)—Consolidated with WCDA, Cliffside, N, J.
WOCDA {Cearrsipe, N. J).—Combined with WBRS, Brooklyu, N. Y.; trans-
o mitter at Cliffslde; both eall egnals to be used,
WIBX (Urca, N. Y.).—Power, 300 day, 150 night.
WICC (Bripaeront, Cony.).—Changed to Easton, Conn,
WIBD (Taxpa, nh'}'—chfﬁfud to ﬁ-n.nn-tn, Fin., Grier Park; w. 1., 238, Iy. ke,
WEEN (Borrano, N, Y.).—Changed to Ambkerst, N. Y.
WMAR (Locrront, M. Y.)—Chatged Lo Tonawands, N, Y.; owner of siation,
) WMAK Broadeast Station,
WOR (Keanxy, N, I.).—Power, 3,500,
WOR {Jerrensox Cirr, Mop,).—W, 1., 4223, fv. ke., 710
WRHF {Wasntmwarox, D. C).—0Owmer of station, Amerdean Broadewsiing Co.
WSBT (fovra Bewo, Inp).—W, 1., 390,58, 7. ke., 750.
WEVS (Bopraro, N, Y.).—W. L, 204, {v_ ke, 1,470,
WTAZ (Lamvearvieie, N. L)-—Chunged 1o Richmond, Va.; owner of atation,
. W. Reynolds, jr., aod T, J. MeGuire,
WTHS {(Artanta, Ga)=—W. L, 227.1, f¥. k., 1,320,
?rtrii-:n .l__:.uL all particulars of the ful_]_.mﬁng-namnd stations: HG,];U {I.hl':l-'i'il'.ﬂﬂ.

_——— . TTEAAETITWE AWMt ———h . WREFT 4 Fu ¥ i

E
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GOVERNMENT LAND STATIONS, ALPHADNTICALLY, HY NAMES OF ATATIONS

APaenffond sl corpectioni to Ba madn do the Lht ol Nkl Zeathona af t_l".a Voilnd Eisles, adlian of
l Juipen 20, 1097, sod Le the Indermntiozal TAsE of Hndlotelegraph Stadlons, publisked by the Herna Huraxu)

Fonrr Hopwaw, Maiss—Range, 100; system, U, 8 Army v, t. telegraph,
MIBCELLANEOQUS

VEBRELLE EQUIFPED WITH A RADIQCOMPALE

AddilEons Da iba 1t of enmmetels]l vesssls pullishod fo the list of Cooiacrciad aod Gevermniment Radia
LAddition Fiatbons of the United States, edilen Juse 50, 1937]

=g e—— =
T e T

Kame Cali sl Owrer
THEREET s s nmemrmrmmnmmmemsmsnasansans| Fel(F | Btamdard Shipplag Co,
l-n'-:.r_:l:lurtl. 0= T T T SR B - -1 9 5 12 =£ 5. Co,

¢ Versels which o not hnve p ol #ipae] s aet eozlpped b appamaios fof communboatien.

DHEANGES IN RADIOREACOH RTATIONA

Vineyard Sound Liphfship, AMasa—Now beacon established., Wil trunsmit
avery 180 seconds; groups of 1 dot and 2 dazhos for 60 seconds, silent 120 see-
ands, thus;:

e 1 L Sllent.

G0 secondas. L2 seconds.

Operated on o wave lenglh of 1,000 meters, continuously during thick or
foguy wenther, and dafly in elear weather from 4.30 to 5 and 10,30 to 11 8. m.
u.nrfpi m., sevenby-ffth meridian time,

Loecation: 717 407 00" W, 41% 227 47°° N, -

ape St. Eling Lighkt Slalfon, Alaako=—Beacon established. Wil tronsmit every
180 zeconds; growps of 4 dashea for G0 seconds, ellent 120 seconds, thus:

e ——— "~ 7 Bllent.
-.. Bk seconds. o 124y seconls.

Operated on o wave length of 1,000 meters, continuously during thick or
foggy weather and dally [n elenr weatler from 2 to 2,00 aod .to 530 o, m. and
p. m., one huodred sod thirty-fiith meridian time.

Locntion: 1447 36" 13" W, 68° 477 48" N.

EXFERIMENTAL HADTOREACON ERTAPLISHED AT CAF FERRET LIGHTHOTHEE; FRANLDE

[Admirmity Motios to Marloers e 2114, 1027, Tonden]
An experimental bepeon established at the lighthouee, loeated in approximetely
17 15° W, 447 90" I, will transmit on 1,(H0 meters four groups of signals every
10 minetes, ench group consisting of the followiog egnais:

B e LB F # mer §F . v ees ey ey T T T p—— E‘"‘L
10 gecnnids, A0 accondr.
See—m s e Silent,
10 2econde. 10 seeonda,

Tho signals will be fratemiticd, commenecing at the 10h, 20¢h, 30th, 408h, 50th,
and Bk minutes of eaely hour,
HADIODEACON ESTADLISHED AT BAR LIOHT VESSEL, LIVERFOOL BAY, ENGLAND
|Admiraliy Motlea tn Marlners Mo, 2118, 1937, Londen]

Dhiring thick or fogey weather the beapon transmite signals on 1,000 metara
I. & w. for one mingte every four minutes, continuouely as follows: The eall
sigoal GGM (—— . ——+ ——} &t the rate of 15 worde per minule, repested
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duration; the Morso lotters GG M, onee {the entire trassmission of thess signols
to take exnctly 60 seconds); o ellont period of 3 minutes,

During clear weather the Aforse lsz.em (z(xM aro transmitied for one minule,
at 0, 4, &, 28, 32, and 34 minutes parl each cloek luour.

Location: Long, 3° 19' 45" W, lat. 537 32 13" N,

The station should be considered an experimenind for a pericd of three months,
during which time the signals may be subject to femporary intecruption.

HNUMBER, ENGLANI, COAST STATION MOVED, DABIDCOMPARS AND NAVIGATIONAL
TWARNING SERVICEA EATANLIAHED

[hdmiraley Foloe io Maringes Mo =118 1997, Laadsn]

This statiocn hos been moved Trom Grimsaby docks entronee to Trusthorpe,
nliout 16 miles scuth-zastward of Spurm Point, in fongitude 07 107 34°° F., Intltude
637 197 43°° N, Tt will retain the nume Humber, and, I» addition to giving the
usuwal freilitios {or commereinl rerviee, will also be available ps o radlocompess
siation on completion of calibration {osig,

Nevigational warnings will be transmitted to every vessel approaching or
leaving the River Humber. ‘They wiil not b hroadenst.

HEGULATIONS GOVERNING THE OFEILATION OF TRANGMITTERA IT YEEAELY ANCHORED
I¥N PEUUVIAN FPORTS

On Octeber 31, 1027, the Peruvian Gevemmment eatablished the following
ttiles of provedare in order to ot Interference;

Wintless communication beiween ship stations and coast stations s strictly
prohibited when eald ships nre anghored in Callan Ray,

When alips are nnehored in other Peruvian ports, eommunfention with cosst
ptations ean be earricd ont but only through the nearest eopst station and with
the minimgm power,

When shipa are anchored in Poruvian poris wirtless communieation with other
ship stations [3 prohibited, except to attend to or traoemit the internatioos
distress signal, EBE.

If transmisslon by a ship &t anchor causer Interfercnes with other wireless
sommunication, such ship station must immediately coense tronsmission if so
roquested by the const station that is being interferad with.

BADIG-MEDIOAL QONRULTATION BERVICE ERTARLIAHED IxN HELO[DM

A radio-medicp] conpultation servies has been eatablislied in Belgium for the
usa of ghips at son, and operates st 2l hoore of he day pnd niché,

Radiograms refating tno this service shoold be tranembted fo {he Anvers-
Baidle station, eall sigoel OSA, and shounld be addressed ms follows: Hadio
Medienl Anvers-Radio.

The prefix 3VH should Le used Lo wmore their priority over all other eom-
munication, except thoss relating to g distress (S05) call.

The radio medical should be gigned by the l!n:q]:luin and contait as the first
part of the text the Lyps of medicine chest which Is at the disposnl of the vessel
ax "Belgian chest,” * English cheat,™ ete. The militery hoapltal st Anvers
which is called upon {0 give consultetioss nopeesces the. res of medi-
cings and maecessories contained in the repelar chests in the merehaut roacine of
the different cowntrics: Auwstraling Belgium, Denmmark, United States, Spaln
Fronee, Norway, Netimrlends, United ﬁingdnm of Grent Britaln, Freland, an
aweden,  Inordoer that the consulting doetor can render account of the rosourors
which are at the disposal of & wessel, it [s importand that the radiogram requesting
a consultation glvo the l’hﬂ-ﬂﬂmﬂ.‘ti‘;' Information to 1his effect.

The radio-tnedival felegram should deseribe o conelse manser but clenr mmed
complite all the symploms earng on 4be patient and those porecived by him.
In overy cose ho will mention tho age and sox of the subject, the dete of the
accident or heginning of the slekness, the temperature, (e pulse, general eondi-
tinu, locatlon of slekners. In case of & special elckness, the eoloring of the
tongne should be deseribed, the manner of breathing, of vomiting, of urlue, of
motion,  Infurmation ehould also be given a= to whether the patient has beon
pravigusiy hurl or siel with piTeetions from “hot coupntries”™ op’if e has resently
touchesd poris E.unpe-r:l:ed to be.confamimated by exotic or Infeetinug disepesz,
In case of supposed frecture, state if there is deformetion of the imb, swelling
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The radio medical should be made ont In the French or Flemisk langusge and
in case of absolute necessity In e Englivh Inogunge; the reply will e made out
in the lapguage used o requesting advice, in =0 far as the French gnd Flemish
Iﬂ.HFuagua- amm eoneerned; in ease the Englivh languoge is used an immediaty
mp{l can not be guaranteed in this fEnguage. In en=e of urgeney, the reply
can be made immedintely in French, confirming it later in English,

The radic-medical consulintion servico (requests and replics) §= entirely

pratuitous.
© BPECTAL CALL BIGNALS ABSIGNED POR USE IN TRAINING NAVAL AESHEVES

Call signal NRID hps been aselgned for use of the master control gfption of
the fourth naval district, located at 328 South Elghth Street, Darby, Pa,; and
call NILILE has Leon assigned for wse at the aliernate control station of the
ointh naval distriet, loeated nt 224 Sherldan Road, Winnetks, 111,

EXTENGION OF BROADDASTING STATION LICENSES

General Crder No. 21, Decomber 1, 10237, by Federnl Ruadiso Commisaion.—All
existing brondeasting licenses and ronowals are hereby extended wntil and will
terminnte on January 31, 1925,

All broadessting etations will make applieation for new license not later than
Juounry 135, 1028, Appliention forma will ba mailed to sll existing stations
abont Janeare 1, 1925,

AMENDEDF RECULATIONS GOVERNING THE ISSUANCE NF RADIO OPLRATONS' LICEXKEES

Tha following regulations should be added to the regulstions publiahed in
Raddlo Services Bulletin WNo. 124, July 81, 1927: .

FParagraph T, aubparagraph §.—Honewals or new licenses may be issued o repson-
alile lepgth of {ime previous to the expleation aof Eﬂﬂfiﬁsr;lil?mmtu. but must bear
the expet date of tasue, which must eorrespond with the date an the hack of Form
Tah forwarded to the rodio division,

Operators who fail to apply for renewal of thelr licenses on or prior 1o the date
af explration must be reexamined.  If, bocause of cireumstances over which the
applicant hos no control, an operator is unoble to appty for repewnl of Ueense on
or prior to the date of cxpiration, an afidavit may be submitted to the radio
division through the supervisor of radio or examining officcr, sltesting to the facts,
which will be considered by the radio divisige, which will ndvise EE{! EUpErvisor
of radio or examining officer in regard Lo the {saue of o renewal of the licenae with-
out reexpminination.

Hervice records muet be completed amd signed only by moastors, employers, or
the dul:\r authorized agents of elilor.

Any improper slteration of ithe servies record or the forgery of musters’ or
employers’ signature constifutes a viclatlon of the regulations, and the aperntor
mny silifer suspension of leensa for a period not exeevding one veoar, at the discre-
tion of the Secretary of Comunerco.

ORITUARY

This oflice deeply regreta the recent death of Hon, Henrd L. Etienne, director
of the Internntional burean of fhe tal;sru whle burcau during the paet sevaral
Eﬂﬂrﬂ. having suceecded tho late Col, E. ¥, Mr, Eticnne died suddenly on

onrd ship while returning to Bwitzorland alter the close of the International
Hadiotelegraphie Conference in Washington where hoe was in charge of the afTairs
of the international bureau.

A4 METHOD OF VAING FRACTIONAL HARMOMNICH OF QUARTE CRYETALR
M7 J. 0. Bnrrom, jr, radio lnapsctor, Baltlmore)

Additionn] polnts for deawing eallbration eurves of wave meters may bo ob-
tained by the use of whet is termed fractionnl karmonics, these harmonies falling
between the fundamentnl harmonics of erysial ogeillators as is indieated by the
following ezample. The quartz oscillator being used in conjunetion wifh an
auxiliary generntor, the telephonoe being connected to the auxi iary generator.

Using o quartz plate with a fundaimental frequency of 90 kiloeycles, the sixth
and sovonth hormonics whiels are easlly tnnait'gﬂl will be 540 mnd 830 hi_lnuz.;c:ls,-_-a,

L) P cmlle - . . _EWE i
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the nuxilisry gonerafor several other beat noles which aro somowhat weakar
than the slxth snd seventh harmonies. Approzimptely midway between the
sinth and soventl: harmotice n faitly strong beat nota will bo noted, ihis is the
result of ihe second harmonie of the suxiliary gencrator beating with the thir-
teonth harmonla of the ecystal which ia I,ITEE kEllocyelos, Sines the sscond
hnrmonie of the aexilisry goeerstor is beating with the thirteenth harmonilo of
the erystol, the frequency of the auxilisry gencrator will be one-hall of this
harmenle and may be expreased as follows:

EHL L'E‘—{'-asf. kiloavelcs

at which setting o ealibratlon point for the frequency curve of the wave may be
oblaiged after the auxilinry generstor is adjnated 1o rero beat.

It will nlse be noted theti betwean this point and the point where the sixth
harmonic is found another but #till wenker beat note mav bo leard, this will he
the result of the thied harmunie of the auxilinry geonerator beating with the nine-
teenth harmoesnic of the eryetal,  In ether words, the fundpmental of the gonerator
will equal one-third of the nineteenth harmonic of the cryatal expreased ns [ollowe:

%-’ u?-‘:;—':'= 570 kilooveles.

A point for the eallbration curve b this frequ eney may bo made ng usunl,

Another bent note may be heard at & point between Che last sottlng of the auxil-
{ary genemtor and ihe polnk where the sixth barmonis s found, this will be due
to the fourth harmonie of the auxlliary geoerator beating with the twenty-fifth
barmonic of tho orystal and may be axpressed as follows:

?:-‘a?f—%sum kllooy clos,

An this beat note Is very weak, it moy be more easily determined by the use of
the two-siep audio-frequeney nmplifier conngetead to the auxilinry generator,

Feints may be also oblained at the twentieth harmoonle of the cryatal with
the third harmonle of the generator e :

and the twenty-seventh harmonic of the erystal is the fourth harmonic of tho
gesorator na )

27 430
.: =2 -‘l —
. Poinls befwean other fundmmentsl froguencies may likewise be defenmived.
qum't"r. ik the fregquency is E]‘IE‘I.'EF.l.ﬁIIEI], the higher harmonles hecosie weaker and
it s opdinarily not possible to resdily make use of higher than approsimately

the iwenty-fifth harmonle unlass audisfrequeney nmplification ls used., For
instance botween the seventh and cighth harmonics may be found the

%: ?: ij hermanics.

Ehould there be any question ms to which hapnonic s being heterodyned, it
may be identified by reference to the curve plotted between known harmopies.

The calibpation curve should be F'El:rli:.'d using & hard pencll on s large sheet of
eroag-section paper, allowing 10 kiloeyelss 1o the inch for the abscisss pnd 10*
on the small vernier dinl of the wave meter (o equal 1 inch for the ordinate.

It is pespntinl thot wpve meters he checked agninst the eryetnl frequently in
order that errors due to temnperature chianges, ete., moy be corrested.

G075 kiloeycles., -

IMPORTANT EYENTS TN RADIO—PFEAES 1N THY WAYES OF WIAELESE PRAOOREESS

1827. Savary found that a sted] needie eould be megnetized by the dischargs

from a Leyden jar, Lo .
1831. Faroudy discovered clectromngoetio induction between bwo enlirely
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- 1837, The firel patent for an electric 14:105%1;151: wae faken ont by Cooke and
Wheatetone (Londony fod by Morse {United States),

1888, Steinholl diseovered the vee of the enrih return,

1840. Henry fiest produced high-frequeney clestric cacillations and pointed
out that the diecharge of a4 condenser iz gseillatory.

1842, Momse meds wirdleas experiments by electrio conduction through
waler. .

1843. Lindsny suggestod that If [0 were possible Lo provide stations not more
thin 20 miles apart all the way seross the Atlantie there would be o need of
laving & cable, .

1845, Lindsay mode experiments in tmasmitling messages across the River
Tay by means of cleetricity or magnetism withont submerging wires, using the
wator as o conductor, . )

1846, Wilkins revived the mme suggestions for wirclees fEtUHEEFhI-

Dostor OVEkaughoessy succeeded in ppasing intelligible slgnals without melallle
conduction acrozs o river 4,200 feat wide.

18682, Hevworth patented a method of converying electrie slgnnls withoutb the
intervention of puy continuous nréifiein]l conductar.

1887. Maxwell read & paper hefore the Roval Sogiety in whieh he Inid down
the theory of Elu:trnm.u,%nuﬁsml which he developed more fully in 1873 in his
great treatlse on electricily and magnetinm. He predicted the existence of the
plectric waves that are now used in wircless telegrephy.

1870, Yon Berold discovered that aseillstions aet up by a condenser discharge
in o eonduetor give riee to fnterferance phenomenn.

1872, [Iighton made various experiments across 1he Iiver Thames with
Morse's metiod.

1878, Hwuglcs discovercd the phenomenn on which depend the action of
coherer. Tho coherer was later used pm::ilun.!]ih Marconi.

1880. Trowhridge found that sgnaling might be enreied on over conzldershle
distances by electrle conductlon through the enrth or waler between places not
metallically conneeled.

1882, W's experiments with Trowbridge method on the Potompe Hiver
resilied In the detection of rignala at e distance of 134 miles.

Professor Dolbear was awardod a United States patent in Maorch, 1882, for
wireless apparatus in connection with which he made the stalement that ' eler-
trical communication, using this apparatus, might be cetahlished between pointy
ceripinly more then one-half mile apart, but how muech {prther 1 ean not say."
It appearad that Professor Dolbhear made sn approsth to the method that was,
subsequantly in the hands of Marconi, 1o be e¢rowned with suacees.

1883. [fitzperald suggested o method of producing clectromagnetie waves
i space by the discharge of a conduetor.

1886, Edison, nsisted by Gilliland, Plelps, and dmith, worked out s system
of communiestion hetween railway stations and moying trains by means of
induetion and witliout the use of conductiog wires. Ldison took out only vha

tent on long-distanes lﬂuﬁmph}r without wires., The application was filed
May 23, 1885, at the tlme he was workiog on induclion telegraphy, bat the
patent (No. 486071} was not [msued untll December 20, 1801, Tn 1008 it was
purehased from him by the Marconi Wireless Telegraph Co, .

Preece made experiments af Newenstle-on-Tyne which showed that in two
completely insulated cirenits of square form, each side being 420 vards, ploced
a quarter of a mile apart, telephonic spesoh was convoyed fram one to the other
by induetion.

1884. Dolbear patented s plan for eatablishiog wireless communiention by
means of twa insulated 4:.t|:u.rm.1:1:|:I]:l intes, but there s oo evidoneos that the method
proposed by him did, or could, lLi?lznt- the transmission of signals between siations
geparated by any distance.

1887. Hertz showed that cleciromagnetic waves are in complate accordance
with the waves of light and heat, and founded the theory upon which all modora
radio slgnaling devices are hased,

Heaviside establighed communication by telephonic speech between the surfnes
of the enrth pnd the subterranean galleries of Ehe Broomhill Colliorles, 350 feet
deep, by laying above and below ground two complete metallic eireuits, each
about 23§ miles in length, and parallel to each other.

1880. Thompson suggested that olectric wavos wera partfenlarly sultable for

i frinemizuinn af elrnale Phrmnsh fnse and mabesinl abdanta
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1891, . Trowbridge suggestid that by means of mogoetie Induction botwesn
twao =cparate and completely insulated crenits commimieation could be effeotad
between distonges, .

1882, Preece adopted a method which united both conduetion and induetion
as the means of cffecting one eircult by the currenot in another. In this way
he established communication betwesn two points on the Bristol Channel eni
at Lochness in Scotland.

Stavenson, of the Northern Lighthouse Board, Edinburgh, advoeated the e
of tn inductive syslem for communication between the mpinland gnd Isalated
Hghthouyses,

Hranly deviped an appliance for detecting olectromagnetio waves, whioh was
known as 4 coherer,

_ 1884, Hathenau experimented with n eonductive svstem of wireless toleg-
raphy and signaled through 3 miles of water,

1885. Smith established commuonieation by condaetlon with Lhe lighthouse
on the Fastnet.

Warconi's investigntions led him o the conclusion thet Hertzinn woves could
be usod for telographing without wires.

iBu8, Muarcopi lodged hiv applivation for the first British patent for wiraleas
telegraphy. He conducted experiments in communicating over a distance of
134 miles suceesslully.

Tho first demonstration of directional wireless weing reftectors wos given in
England, E‘-Jt[pm'imentn were coaducied to determing the relntive speed of
propaeation of light waves and the clectrie vibrations which actuated o receivor
ot & distavnce of 114 milos betweon refivctoss. :

1887. March: Marconi demonstmabed commuonication being eatablished over
m dlatance of 4 miles, )

March 17: Balloons were fitst used for the sispenzion of wireless aorlals,

Juiy 10-18: Marconl maintained comnmunleation batween the shore and 5 ship
st sen disipneea up to 10 milea

September and Ootober: Aﬂ'}arﬂiuﬂ was erected at Bath, Esglund, and slg-
nale received from Salishury, 33 miles distant.

Navembor 1: First Marconi station erected ot the Needles, Alum Bay, Islo
of Wight: Experimentas were conducted covering 8 range of 1434 milea.

- December 6: Signals tranamitted fmom shore 10 & ship ot sea, 18 miesy distand,

Degember 7: Firat flonting wireless station was complebed.

18898, June 3: The fimmt pald rediogmam was trageinitted from the Neadles
o B0 Braacs of the Kingsto ta In Dublin reported by wirele
nky : venis af the W I b0 Ik ¥ Wi

for Di,:l:rI'.Ln newegpaper from stesmer Slipsg E:tll.l'.rﬂt. )
1888, Agril 22: The first French gunbont was fitted with wiceless telegraph
ratun n¥ Houlogne. g
Americsn bubileships New Fork and Porler weme eqguipped with mdia
appirmius
uly: During the naval maseuvers three Britlah warships equipped with Mar-
coni apparatuys Eaterehanged messnged at distpnees up fo 7L psutical males {about
A5 Innd miles). )

The international yacht races which took place in Heptember snd Oetober
were reported by wirolees tiﬂ;m:phy for the Mew York Herald, At the conclu-
gion of tha races paries of wers mide bebwoen the United States orglser
Naw Yerk and the battleship Moessochusellz, signala being exohsngesd between
the vessels ot distances up to 36 miles. On the elurn jourzey from Amerlcg
Marcarni ited the steamship Sf. Pould with his spporatus, and on Novomber 15
established communieation with $he Needles station when 38 miles away.

Hoparis af the pro of the wiar i Soith Alricn were telesraphed to tho
voesel nnd published in o loaflet entitled Y"The Transatlentie Times," printed
O

. 1800, February 15: The first German commorcial wireless riation wis opened
on Borkim Tsland,

Fobruary 23: The first German liner fited with wireless opparatus eommuni-
eated with Borkum Island over a range of 60 miles.

November 2: The frst wireless lpnd station in Belgium wes finistied gt Lﬂ.'pI:IJ!III:'I;!,
Between 10900 and 19058 Doctor De Forest was granted numeroos patands in tho
United States and other countries for inventione connocted with wireless teleg-
raphiy.

1 €81

Tawnvarer T Tha haele Moz wae rornclic] e airalese ae wrntborlamerend
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January 19: The Prneesss Clementine ran sshore, and sews of the accident
wis felegraplad o Cetend by wireloss. .

Februnry 11: Communication was establlshed betwesn Niton Siation, Iele of
Wight, aud the Lizprd atation, o distanee of 198 mlles,

]'I.I:Er-r:h 1: }eruh]iu Wire|isg !:eleg‘ra];:h fmr::ju:e LT [n.n_up,u:—ut-u:u_l boetwoees tho fvo
EIrinm:_:_ﬁl jalande of the Hawaiian group, viz, Oohu, Kaual, Moleki, Maui, and

AW EILL.

COotober 16: The firet fan serinds were ereeled for exporiments between Poldbu
and MNowionndlnnd.

December 12: The Jeiter 5™ woe received by Marconl from Poldhu, England,
at St Johoe, Newloundlond; a distence of 1,800 miles,

Prof. R. A. Fessanden applied for United States patent on Beptembor 28 for
“Tmprovements in apparstus Tor 1he wireless iransmiesion of elesiromagnetic
wave, Eaid improvements relating more l:a:pan]nﬂl:; to the tropsmiesion und repro-
dietion of words or other pudible signala.’” Tt appears that In connectlon with
ihie apparntus there wps contemnlated tho wee of an alternnting-current gene-
rabor Lml.r[ng i Erﬂqunm:}' of 50000 u:-:::lﬂ_li per second.  Profesgor Foesendon won
grinled s number of United States patents between 1508 and 1905 covering
deviees used in connection with rediotelegraphy,

1901=-1904, During this poricd Dr. .IuEn Stone wns granted more than 70
United Stales patonls covering radiotelegraphy.

1001-16806. More than 40 United %‘Eﬂun patonte wern granted to Harry
Sheemaker covering certabr apparntus used for radio communleation.

February: Steamship Phladelphia, Americsn Line, received messagos
a distanes of LASIM sintute milea and reeeived Moree signels up to a distaneo
of 2,000 statuto miles from Poldln statlen, Cornwall, Englund.

June Zh: The first moving wire maguetic detector aotustod by elotkwork woa
installed on the Halisn crusicr Carla r%ib-rr!n-

July 14-14: Mnoreoni received messages from Poldhu on the Italinn crulser
E'.'%FE AI]hrrtﬂ, I¥ing at Capo Bkngen, n distance of 800 miles; and at Kronatadt,
1. mifles, .

December: On the 17th the first wireless message was tronemitted aeross the
Atlamtie. On the 1Bth wircless mesenges were cﬁspaﬂrslmd from Cppe Bretopn
slation to King Edward VII,

. 1803,  January 19: President Roozevelt sent o trons-Atlantic mdiogram to
IKing Edwnard vin Cape Cod and Poldby stations,

March 30: IMirst franscceanic radiogram was publivhed o the London Times.

Auvgurt 47 First Infernational Radictelegeaphic Conferance.was held at Herlin,

Poulsen patented the improved aro oscillation generstor, vsing a hydrocarbon
atmosphere and & magnetic field.

. 'Ilﬂﬂtd-. January : The first press mesenge wos teanemlited across the
Atlaniic,

August 1a: The wireless telegraph sel of Great Uritain was passed.

November 16: D J, Ambrose Fleming took out his orj g‘]nn?pn.f.{mt No. 24850
for Ehermionic valves. : 1

1906. In Dotober of this year erection of Clilden, Ireland, high-power radio
station was commenced.

1808, Doctor De Forest was granted a patent on Janunry 18 for a vnouum
rectifier, commaorelally known ns the sudion.

Second International Radiotelegraphic Convention was held st Derlin, and a
conventlon was signed by & majoridy of the principal countries of the world.

Dunwoody diseovered the rectifying properties of earborundum ervsials and
Picknrd disgovered the s(milar properties of sillcon erystals. These discoverics
formed the basis of the widely ysed erystal detectors,

1007. October 17! Trans-Atluntic stations at Clifdon and Glaoe Bay were
opened for limited public service.

1808. February 3! Trans-Atlantic radio stations ware opened {0 tho general
publie for the transmission of messages hetwesn the United Kingdom and the
prineipnl townsg o Catiada,

In enreying out hie Invention Professor Fessenden coanstructed a high-frequenoy
alternator with an output of 2.5 Lkilowatls at 225 volts and with a frequency of
10,000 cycles per pegond.  Later Professor Fessenden reported successlal wireless
tnrtphpnin cormmunication between his stolion Iocated at Brant Hock, Mo,
and Washington, ID. C., A distanee of ahoul GO0 miles.

1008, The steamship fepublic, afier colllding with the stenmship Florida off
the conet of the United Staies on Jaouney 23, sneessdsd in salline aosisinnon he
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1010. . The stentuchip Princpesia Mafalda received messages from Clifden at
a distanoe of 4,000 miles by day 'snd 6,736 milea by night. On Apsl-23 the Mar-
poni trons-Atlantic {Europe-Americe) service woas opened,

June 947 Act spproved by the United States Govoroment requining radic
sruipmaent and operators oh cortain pLEsclERT-LarTving vossola,

1911, . July 1: Radio service 'I'JI.BIEI'IEFE‘-J.U Department of Commenss and
Labar to enforee the act of June 24, 1010,

1612, F. A, Kolster, of the Burean of Siandacds, invented and develaped
the Rolsier decremeter, which I8 uscd to maxe dircet measurementa of wave
length pnd logarithmic decrerment.  This instruoment has bepn weed by the redio
gervice of the Department of Commerce sinee it was inventerd.

Early in tho vear the American Marconi Co., absorbed the United Wircles= Co.,
of the United States.

In IFebruary the Marconl Co. precured the patents of Bellind and Tosi, inelad-
ing tivose for the wireless direction finder.

On Febmuwry § 4o Austrolinn Comprooowenlth station wos opensd.

On Aprl 14 the steamsbip Tionie, on her malden voyage, struck an feoben
and sank, but owing 1o the prompt wireless call for sesisinnee the Uves of more
than 704 of her passengers wore saved.

The Intermmtional Rediotslegraphic Conference opened in London on June 4
and approved important reguiations to bave yniformity of practice In wireless
telegraph services. On July 5 the Interoationsl Hediotelegraphie Convention
woa slgned at London. .

July 23: Act approved by the Unlted Biates Goveroment extendlng net of June
4, IE’:IE, {0 eover cargo vosstls aod megulnog auxilinry souren of powir, efficient
communieation belosen the padéo room and (he hridge, and 1o or more skilled
radio operators in charge of the apparaios on cortain passenger-carrving vogsels,

August 13: Aet approved by the United States Government licensing radio
operaiors and trapsmiiting stations,

113, F. A BEolter submitied o the Government a paper pointing out the
advantages of certain npplications of radlo signallng for use ot Hghthouses, light-
shipa, and life-saving elatione, csperinlly in time of fog.

wring this year the Governuoeusts of France and the Unlted Stales experi-
mented etween the Eiffe]l Tower station and Washington by wirpless to peos
cure data for comparing the veloeity of electromegnetic waves with that of light,

In June n wireless telegraph hill was presented to the (Miaws Parlisment nnd
paiscd under the title “ Radiotelegraph act of Canada.”

On Octobor 11 the Follurmo was in mid-Atlantie, and in response to
tho wireloss appeal 10 vemsels eame 9 the rescibe, 521 lives boing saved.

November 12: Safety at Sea Conferonce held in London. At this conference
the wet of radie received appropricte conmsteration. _

On November 24 the frst practicsl irinls with wireless apparaius on traios
}'.i:tr;} m?ﬂu on & train Delonging to the Delaware, Lackawanna & Western

o,

The station at Macoquerie [aland was the meaps of Fcr:t-fing Doctor Mauzon,
ihe Australian drpiorsr, 0 touech with the aater world. Hedio dispateles weps
publishied in o emoll journe] which was established, colled the Adelle Blizzaed.

Mowvianber 24.  Tho first precticsl trinds with llrin:lf.nuﬁgnml.usun troins were”

miadde, messnges having been reccived and transmittod on board tradins.

1Pi4d. Exprrimenis in wirshss telphony were carmicd oul belween seversd
vosstls Iving st anchor fivo=cighthe of » mils apert, ordinary recelvers belng usod
with suceris, The wircless-telephome expeciments were oontinoed between two
warihips o the high seas, sod the reeoptlon was conslstentiy good over a distames
of 1R miles.  Sueccessin] wireless-{telephone communications were effecied lster,
using valy very limited energy, Letwesn vessels on the high seas 44 milos npart,
These experiments were repeated where land intervened between the eosmmuni-
enting vessels, and in this cnse again exeedlent results wore obtained.  On this doy
radiotelephonic communioation was constant!ly maintained for 12 hours.

On April 15, at Godalming, & memarial was unveiled to the memory of Jack
FPhilips, ehiol radis operator of e {l-fated Tifmnic, who dicd ot hls post when the
1.r|;||;5||:~ll:| foundered in mid-Atlantic on the 15th of April, 1912, .

A now departure in the application of radiotelography 1o the snfely of life at sen
was the equipment of thie motor Meboats of the steamehip Aguilania with radio
apparnbus,

igh=powered lransoceanie siations were completed at Carsarvon, Wales,

Helmon Hanaliilie and S9an Franoiesn cdarine Cha mabvene af 1014 THhe Hanalali.
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Mlost of thess stations made cee of the Istest developments in the art, vaing
nndsmpod and long waves ag produeed by the Foulsen are and the radieflregquoney
allernatir,

On October i E. H. Armetrong wae issuved a ;J.:J.h:ut eovering the regererative
cireult alzo kpown g the feed-haok aud the sclf=heterodypo cirowid,

1815, Draring this vesr F. A, Kolster, of tho Bureon of Blandards, doveloped
& radipeompanes Baid to be more «ffoctive than that which wos being used.

On Fohruary 20 the Pancms-FPocific Exhibition at SBan Francieca was offieially
openedd by President Wilson st Washington, throungh the medium of wireless
felegraphy.

O, Max 12, in Bettery Park, New York City, the maver unveiled the mome-
ment in memary of wireless aperalors who had lost their lvas at the post of duty.

Cin Jnly 27 wireleas communication between the United Slates and Japan was
elfvcled, Two torminal stations were loealed ot San Franeisco nnd Funabashi,
near Tokvo, and the messapes were relayed through Horolulu.

O July 28 the Americsn Telephone & Telograph Co., working in conjunction
with tho Western Eloetric Co., suecooded in teleplroning Lhe wirckess across the
American Conlinent from Arlington to Hawaii, o distones of nearly 5,000 miles,

O Ootobar 26 the wineless folophons mpnﬁmun’r.e. were conbinoed, commun-
calion being offeeted across the Aflantio from Arlinglon to the Eiflel Tower, Pariy,

Durlng thip yvear ship servieo was greatly improvad through the (nstallation of
new squipment, embodying feafures: of groat practienl valne, hy various operating
companies. Eflleient emergeney radio transmitters came into wiler use, owing
conslderubly to the offorta of the redio serviee of the Dopartment of Commeree
and ils refusnl fto pass incficiont oguipment.  Sueh installations, considercd ms
ersentind, are safeguards to shippers and the seagning pukblic.

1918. During the course of a sovere Dlizzard in the United States duriog
February wircloss telography was extens(vely used for tralo dispniching, as the
'-ld_EFr wires were doomn, - _

he determination of the difference In Tongitutde between Paris and Waahington

with the add of radio which hadsoon in progress sinog Detohber, 18913, wan com-

leted during May, the result gapd in terins of time, being B hours 17 minpten
g&,{i‘? secondr, nnil has a pmf:-l.h arcuracy of the order of 0.0 sscond.

The initistipn of the Dowly established trane-FPacific wirelss servien bolween
the Unitod Stetos aml Japan was colebrated on November 5 by an interchangn
of mesenges botween tha Mikedo and Preskdent Wilson.

1817, June 2 marked tha *coming of age'” of wirelesa telegraphy in England;
that is, thut 21 years hod elopeed sines the registration of patent 120389 in 1304,

1618, The trond of progress fowand contlondous-wave communication os
diztimet Trom that by damnped waves was vory macked during Lhis vear, a parlici-
Lar impelhs Belng given by the continued developnment of the deelnim fube an sn
efMicient rogeiver and generntor of undamped oceillations. Steady improvement
was alep ovident in the pre form of generator which was installed in mauy new
hiﬁh-]:’p'ﬁ'ﬂr etations, - .

W LTy s ‘l-l:]cﬂh-nn_'r falugy 1o & marked cxiant, particolnrly in the
direct '"'EE[E: bility end increase of range, due maloly to the development of
VAlVE Hener ard Tonrivera.

In the équipment of airceaft with wireleas great progress was made, both in
radiotelegraphy and radictelaphony. _

In Apnl a high-power siation wns opened at Stevangoer, Norway, for (e wes of
this Norweglan Governmant, The salion commuaicates with the United Statey,

In the Argentine the eroction of & slollon destined for dicect cammuynication

witlh the Norlh Amorléan cootioent was commentod in the wicinity of Nwonos .

Alres.:

The extension in the application of wirtless telegraphy to merchant voasala
continuad, and at the clos of the vear some 2,500 to 3,000 vessels of the British
Merchant Marine carried instailations.
~ On July 41 the United States Government ook over all wiceless tand slations
in the United Btatus, with the exeeption of certain high-power stations, which
rennained under the control of commercial ompanies,

On Sepietmber 22 ed tramsmitted fram Carnarvon were received imr Svd-
new, 12 milos nwny. confirmations of thes: mosages wermo sont {or
word ot tho same Hme, but wore received some hours [ster than The correapond-
ing radictelegrama,

Af the epd of 1he yvear & high-power stalion, crected by the United States
Government, wes opened at Crolx d"Hins, nenr Bordenux. -

1010, Thesuccesslul trans-Atlantle flights of Aleock and Brown, of the Amerl-
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attention upon the application of radio for avistion purposes and ita great value
for merial navigatlou.

In Februmry o Spanish decroo wos isswed {o the effect that oll sailing vesscls
of 500 tons or over nnd carrying 50 or more passcngers must be cquipped with
wireless apparatus,

On June 30, 1019, there were 2,312 ship stntions of the United Stabes, having
inerensed from 1478 on June 30, 1818, At this time new shilp stoticns were
inerensing at the rate of 100 o mondh,  This incresse was due to the great number
of vessels bailt during the war period.

The temporary wor mensures relative to the Installation of wireless telegraph
apparatua an &l merchant vessols of 1,800 tons or over undor the Britjish ﬂﬂg
whs mads permanent by n hill passed by the British Parlinmont.

Durizg the yvear the Radio Cocporntion teok over the radio interests of the
American Marconi Co.

The wour-time ban on private and experimental wireless pbations was removed,

19020. The sleady development of continuous-wave wireless work was con-
tinued during the year anil some further progress mado in the eommercial ppplis
cation of tubw apparatus.

On Jaopuary 14 n law was passed in Greeee making thoe enreving of wireless
n|:|]mmr.h== obllgutory on nll Greek mecehant ships of 1,600 tons gresy and over,
or hmving M} or more persons aboard, including erew,

On January 25 n now high-power station waa apencd at Monte Grande, Argen-
tina, call lettere LPE,

Amoteor radic work in this snd ollor countries fmg-mm:d sleadily during
the year with the gradus] removal of war-time restrictions. o

Bordeaux, France, high-power station opened. o

1821, If.xprﬁmunh were carried out in Franee with successful results in the
application of Baudel and similar high-spaed {elegraph apparatus to radio work.,

I'he progress nde in amosteur @il exporimental l.'|.'|:-|'_'-J|1_r.yI] is oxomplified by
the attempta made In Febroary and Decomber of this vear to ellect communica=
tion on short-wave lengthe between the wirelegs nmateurs of the United States
and Great Britnin. The firet atlempt woes unsiuecessiul, but durlng the sccond
lest signale from many American ginateur stations wope henrd both by British
raclio amateurs and by the represeniative of the Ameriesn Radio Relay League
who wae senl over for the testa.  The signals were also heard in Holland. _

The Americun Radio Helpy League held ity first nonool convention in Chicago
:‘nuffl.lnt d0-Septemhber 3, ot which many thousands of amsteurs of tho Talted
Hiales were present. .

Tho fiest llconses Jor brondeasting slations were isaced In Soptember of {his vear.

New York radio contral station opened on Loog Inand. '

16822, During this year broadeasting stations inercased rapidly in keeping
wilh the great interest taken In the art. e _—

First Annual Radiv Conference held in Washington, D, C., Fehryary 27,

On June 7 I, H. Armstrong read o paper before the Institute of Jiadio Engi-
neers on fome reccut developments by him of rogencrative eireaita. | Professor
Armstrong was gruoted s pulent for the superregenertive eirenit. ., ©

Experiments in rudiatelophony from ship to sliore were condiieled during this
year. Im tesis from ihe eleanishlp Ameriea it was proved possible iq rom-
Ilr.}l-l:ml.lf'&t-l! with lapd telephone stations more than -I[Il? miles distant from the
ehip.

1923. On March 2 E. A. Hazelline, of Btevens Institute of Technology,
presented s paper befora the Radio Club of Ameriea on tuned radio-frequoncy
smplification with noutralization of capacity coupling. Professor Hazelbino
was granted a potent for the nonradiating nesirodyne receiver.

On March 4 the Cleveland, Ohin (KDPM), siation of the Westinghouso
Eleetrle & Monufneturing Co, successfully repeated slhort waves from the Fael
Pittshurgh, Pa. (KDKA}, station for the first time in history.

Socond Annual Hadio Conference Leld in Wasehington, D, C., March 20,

The Mareonl Co. mude a tender, which was aceepted, for the oroction of o
iransmilling station in Australin of o power of 1, kilowatts with 20 steel
masts, 500 fect high. Corresponding statlons were to be provided {n Eogland
and Canads. The receiving arrangemeénts would permit simultaneosus reeaption
from five statlons.

The construction of n large radio station in a vnlh.lﬂ' between the Herzopmiand
and the Stein, two of the foothille in the Bavarlen Alps, wos undertaken. The

norial il he cnercnded by wira sohlas alteabobhnd baatwaaem the doome of bhoe oo
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The {nerense in troffic on some of the large liners of the Atlantle route led to
the loetallatlon of appacatus for igh-speed putomatie trangmission and reception
an several lines,

Hueecesalnl tests on wirelese-controlled atrplanea wore earried out at the Etampe:
Aerodrome in Franee. Flights were mode without p pilot.  Flights were &
made with & pilot usizg & gyroscopie stabllizer and specinl steering motors which
conld be controlled from the ground. ]

= The Interpations] Commission for Aerinl Navigntion sgreed, as a general
principle, that nll nireraft engaged [n publle transpart mist Carey radio ﬂﬁpmaluu.

‘The General Electric Co. developed o tube capable of delivering 20 kilowatts
of hightfréquency energy to an neripl,. Using six of these tubes in paralle]l with
16,000 volts on the anode, a eurrent of 310 pmperes In an Alexunderson multiphe
tuned aerial was oblained, A tube of the magnelron type was developed by the
game compsny, capable of giving 1,000 kilowalls at 20,000 cyveles with an effi-
cieaey of 70 par cent. ]

Great progress wos made during the year in the development of vacunm tubes.

Short-wave longths were used to grester advantage than harelofore,

The Bedillan expedition to the polar regiona had radio for their only means
of direct communleation.  Using low power and short-wave lengths, their vessel,
Hawdoin, eammunicatad with several stations in the Unlied Htaies whilo they
were frozen in thousands of miles away. - Broadensting concerts from United
Statos stations were heard during the long dark nights of the Arctio Zone,

During the year forelgn countries beenme Interested in radiotelephono broad-
ensking.

Broadeasting in the United States heard in England. British statloss sleo
beard in the Unlted Statea.

Om Decomber 31 Bast Pittsburgh, Pa. (KDEA), transmitied s program to
Cireat Britain on & short wave. .

1624, In Japuary radio was used in the region of the Great Lakes during a
blizzard for dispaichlog tmine

The high-power station at Monte-Graode, Argentlna, waa opeced in Janusr
for direet eommunication with New York, Paria, and Berlin, Thoe service will
be extended to Great Beitain when o t-urms;mnr][ni transmitting etation Is avail-
able. 'The power of the siation is 804 kilowatis, the serisl being carried on 10
masts, oach 000 feet high. The receiving station i at Ville Elizs, 30 kilometers
from Duenos Aires, the aetual covtrol being efccted from n central office in’
Bufnos Abres

{in Februsry § a tadio program broadeasted in the United Siates from the
East Fittaburgh, Pa. :,'KD A}, station of the Westlnghouse Eleetric & Manu-
facturing Co. wus recelved aod =shroadeast in England for the benefit of English
slations.

Omn Febroare 23 o ecopcert Heondeast by the aamée station and relayed from
Landon, England, wae heard elearly in Caleutin, [odis, - -

In July an agreement was concluded between the British Governmont and
the Marconi Wireless Telagraph Co, {Ltd.) foc the coastruction of o wireloss
gtation on the beaoe mystem, capable of communicating with Consda and of
heing-cxtended to Indin, Bouth Afrlea, nnd Australia, the transmibting statlon
to have an dopiat of at leost 20 kilowstte and the recolving etation to have-an
aerial di_-ﬁigﬁ-m:?m foeus the recelved waves within an angle of 307,

The short-wave direction system of radiotelegraphy and the results obialped
in tests made on it were deseribed in a leeturs bofore the Toynl Society of Arts,
in July, by Senatore Marconi.

During the period from August 5 to Seplember 24 the FEast Pitteburgh, Pa.
(KD A}, slation malatained communieation with the ship Ardic while on its
expedition to the Aretio regions. Upon the ship's retuen 1t was reported thal
moes=sges sent on short waves by the Enst Pittsburgh station were received at
Cape 2abine within 11° of the North Pole. This is the farthest north radio
meosapged have been received,

Third Ntionsl Badie Conferenoe held in Washington, I, C,, Oetober 6.

Oi Oetober 11 signals from the Esst Pittsburgh statlon were successiolly
repeated from a station In Cape Town, Africa.

An expedition from the United Stntes, under the leadership of Hamilton Rics,
which wiil cxplove the Amazon and Ornnoco [vers in Brazil and Venezuels, in
the internet of geographical seiences in general, will have radio ns their only
means of commiunication,

Nager Babeon, eeonomist, estimatos that during thin voar the American people
welB] zevmied  sersasinonksle QEEN U N0 fas eddin enninment. Saler af enbddo
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A wireiess lighthouse has beens sot up on an [Bland in the Firth of Forth, 8cot-
Innd. Wireless woaves are concenfrated by reflectors Into & beam whiclr can be
eenl 104 miles, giving ships thelr position in & fog. ) . )

1925, Conalderable progress was made during 1925 in working with short
waves, Several traonsocenple stations nre working foreign etations at great
dlatapees on wave lengthe varving Mrom 22 to 103 metlers,

Tn an experiment Letween the Hastings {MNebr.) statlon and the East Plits-
burgh (Po.) ptetion the Westinghouse Electrie & Manufueluring Co, demongtrated =
that a G4-meter wave could be pleked up, and by placing 18 on & ehort trans-
miesion line to the tronsmilting station, neressing the strength of the rignals
ta their original pawer or greater, i pecegsary, the nmplifed wave could bhe
transmitted onward. Thie experiment shows that repeater stations can be
conetructed in dlifferont parls -.:-II.'J the world ard be feirly certain of transmitting
a strong signel

A ninber of shorl-wave tronsmissions werd made by Eost Pittsburgh {RDIKA)
troansmitting to South Afries and Ausiralia, .

Amnteur operators by their interest have made considerable achlevements in
tho development of ghort waves, .

During July programa were broadeast to the Americon naval flest in Aus-
tralinn walers,

Hadiorompnase {direction ﬁmlﬂrf come into grealer use on board vessels,
Over 100 Awerionn veseols pre eguipped. .

. The Lighthouse Serviee, Department of Commoree, established several new
radin fog signnl stations on al! coasts of the United States.

The practical use of the telephone and radio for the tmosmission of photographs
was mare clearlt demonstreted dusing the yeac.

As p means of eliminstlng interferance, the teansmitiers of high-powered
Lromd costing stationg wore moved to the eutllyving distriels of roversl large eitics,
the etudios remaining in the elties,

Bmncla.w-t.lngﬁxrrrgrmnu feom airplanes was dono 1o 4 fow instances,

The Gegernl Eleetrie Co,, the Rodio Corporation of America, and the Wosting-
honse Electric & Manufacturing Co. conducted experimenta in brondeasting,
using ng high as 50 kilowstts,

The Departinent of Commeres placed in commission a *mdio test enp™ which
i5" equipped with an aesortment of radio instruments used in conducting tests
anrd investigations.

Tha Tourth Notional Dadio Confercnce was held in Washington, I, O,
Novomler O, 1625,

The Redio Corporntion of America began the operation of & high-powered
broadeasting station ot Bound Broaok, M. J., [or {rinemlsslon of programs to
Enrope. 'ﬁliﬁ slntion 15 equipped =0 as lo use a5 high as 50 kilowatla,

One of the large elocirienl companies conducted exporiments to determine the
echarneteristios and peeulinelties Inherent in the piezo ervetals.  Baveral slations
are now weing this quartz erystal 1o malntain g constant frequeney which climi-
nated to n grent extent the “beat notea™ resulting [rom two stations heterodyning
at on audiodrequenay. Tho radio-iospection service of this department hag
bean supplied with these erystals to insure accuracy i frequency or wave-length
measuremets,

1028, During this vear directional er beam teansmiesion developed to o point
where it may now be considersd ns practical for commercial usage.

The use of guoarks plates {oc mamtainiag constant frequensy or radlo trans-
mitters gdvaneod consideralily during the vepr. i}

. Huecesaful radiotelephone experiments were condueted between New York and
Londor. This service will he nsed commercially in the near future.

With the development of tranamitting pictures by radio it is now practical to
tranamil wealher mapy fo vessels ol sea.

Considerable progress was made in the perfection of roeceiving sete, The
Eingle-tdial receiver came Into greater use for reception of progrums from byoad-
casting sfptions.

A pommittee representing the departments of the United States Government
direetiy ::mll:'l::m:rlpﬁl'.uullﬁ'l our rodio problems acd preparcd proposals for con-
gideration by the International Radiotelegraph Conferenee which is contemplated
Leling held in Woshington during 1827, )

Commereinl picloradlogram services are now [n cperation betwoen New York

and London and between SEan Franeiseo and Hawall.
Thie tigs af tha radin snmaonoe fdissstinn findart an ehinhaned ineranesd makord-
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erquipped. A very largo number of nwval veseols are al:o equipped with this
apparatus. !

= July 5 the Altorney Genaral of the United States renderod o decision to
the cffect that the Beeretary of Commerce hns no juriediction as to the wave
length, with the exception of the band betwean GO0 and 1,600 melers reserved for
Government stations, or the power used by commereial stations, inoluding bhroad-
casting etations.

The joint resolution of Congress approved Decomber 8 requires the applleant
for & rdio-station licenee to walve any right or any clafms of r{?hl against the
Unlted States to any wave leagth or {6 the use of the ether in Tadio tranFmiszion
beenuss of previous lieenso to use the same or beeauee of the nge thereof.

Bince July the number of brondeasting stations [nereared 155, making the tolal
number Uconsed on December 31, B71. A large number of the stativna in this
clasi increased thoir power and changed their wave lengtha derlng this period.

Hnadiotelephons wos used for the frat time In directing the Elming of a paval
seone, off the coart of California, for a photoplay.

Dhuring tha vear sueeessiul development of & wireless @ m for controlling fog
gignals from unaitended lighthouses and beacons marked & great sdvance on the
apulomatic or semlantomatic systems for stariing and stopping ncetylene fog-
elgnnl gun by wireleas impulses,

uecesful experiments of synehronlzing fwo or more slations in order thal
simultanesus operation on the same wave length without interference may bo
acoomplished wers conducted by the Westinghouse Eleelrie & Manufacturing
Co. during the vear.

1927. Transatlantic radiophone sorvice opened to the public on January 7.

Radio not of 1927 passed Februnry 23, '

On April 7 the uﬁerlmnninl radio station of the Bell Telephone Intoratory af
Whippany, N. J. (4XN), was suceesefnlly vsed-in' & pohlie demonstration of
telovision; the facial exprossion and voire of Becretary of Commeree Hoover
coulil be seen and heard In New York distinet]ly and at the same time.

Rridin was nsed in connection with the foods in the Mizsisippi Valloy doring
the spring sed Now England during the foll, whon other. means of cemmunles-
t1{1&u were inoperative or inuceessible, Soveral pmateur stallons rendered valuable
Ll )
Rudio waa used by the airplane America on June 24 for the first time by AD
airplane in orossing tho Atlantic Ocean from the United States to Francs,

nternationnl Radio Telegraph Conference beld at Washington, D. C. Ootober
4 to Wovamber 25. |
i R:-.:uillﬂqg vacum tubes with filaments heated from alternating current goined
n popularity,

hain broadeast programa greatly inereased during the vear.

Beam transmission on short waves inereased considerzbly during the ¥ear;
at thhﬁ. pmu-_nh;; time there are abont 15 stations of this clam in operstion through-
oub the waorld,

t'ﬂn-:lin was g vital fastor in the saving of an excredingly large nwmbor of lives
at sen. .

An o result of experiments conduated during the pust two years on methods of
synehronization broadensting stations WBZ at E]:rrigg'ﬁcll:l, Alagn, and WHEZA at
Boston, Mass, owned by the Westinghouss Eleetric & Manofacturing Co., are
now being regulnrly operated simullancously in abeolute synchronism, Lthe wava
langth of (he transmitter at the Boston siatlon belng sutematically controlled
by the Springheld transmitter so that any vagintion nt HBpriaghield will crento a
gimilar variation st Hoston, assuring Abeolute synchronizm at all times during
{heoperation of these stations.

Experimenta are now being eonducted for the synchronization of two or more
lrnunm’itf.em by rrdio control instead of Ly wire pa in the onse of the two stations
rieferred to.

The 1. 8. 8. Kittery, experimenting with n rodio compnss during huarrienne
wenther, found fhat the intensity of static may be useful in dedecting and loesting
storms st o considerable distanes. .

The experimental slation of the Genera! Electzie Co. at Beherectady, N. Y.,
eall signnl 2XAG, in oxperiments used B voouum tube of 100,000 watts powor.

The Depariment of Commerce began tho instsllstion of dircetional radio-
boacons for use in nvistion. Two-wony communication experiments botween
plane and ground eacrled on with considerable suecens,
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ETANDARD FREQUENOT BTATIONS

As a reault of messurementa by the Buresy of Standards vpon the transmitted
waves of o limited number of low-frequency mdio<traosmitiing stations, data
are given [n epehl month's Hapro Bepvice BoLieriy on such of thees sintlone as
hove been found to moalntain s sufficiently copetant frequency ta be uaefil as
standards, There may be mony other stations not measured in the beresu's
lnhoratory which mainiain their frequencies just a3 coostant as the stations
listed below, There 15, of course, no sctunl guarenty that those stations will
melntaln the constanoy shown, but (he data indieste the high degres of confi-
dence that ean be placed in them, Brondensting stations sultsble for uso =s
iregu.mm}- elundurds are lsted in the ™ Constant frequeney broadeast stations.”

he transmiited frequencies from the standard Troqueney etations enn be
utilized for ealibrating [requency metors and other apparatus by the procedurs
ven in Buresu of Stnndards Letter Cireulur No. 1 1, which mny be obialned
¥ & person having actual use for it upon application to the Bureaw of Standarda,
Department of Commerce, Washington, D. C,

Deslndlons from ag-
frenaen-
Period :iu Aatnd in

Aczlgmed | gavered | Nomber Lo (e

Stntlom Qo Lecmtlmg Fre- Ly of times

ey | moamra [mEamied Cireatest

moats Avarngs inne
Nov, 25,

=i
. . Kiloryele] Afoniha | Peresnt | Peroeend
NES Uplied Btates Nary...| Anoopolis, Md...., 17, il 1] i 04 “5.::1
Wl Hflﬁ;’:{;d'pul‘nllnu:f Tuckertoa, N, J.. 1E00 ik 1= T ol

O i
\FHH ll-l-l-l‘j'-'l-l-—""—-1-'rlll-rrl HEIEV Fﬂ"'”-- ]Em IE -:ﬂ |J-5 Lu
Wi |eenslomeo o, Hf;quﬁlﬁn.:mint. 2.5 30 115 10 .7
NAA | United Stotes Navy...| Aflisgion, Va.,...] 1120 5 17 L8 30
i | g

1 Wag foreely 17.05 kiloeyeles,  Orly 5 of the menresonts reporied have been mads elnos tho
frequency wios changed,

CONBTANT FREQUENOY BROADCART ATATIONG

The {ransmitted wavea Irom these statlons should be of value to the publia
s frequency slondrrdds becavse of their ennstaney and close adherenee 1o their
liceneed values, The Burenu of Standards makes oceasional mensurements
of the frequencies of 1hese stations.  Each stalion cmplove & special deviee for
vontroliing or checking the frequency, the calibeation of the devion being in
agreement with the burcad's frequency stendsrds,  The most satisfaetory apeoial
devices are automatic plezo control, plezo ogeillntor, or plezo restnator.  Until
recently o device known fe & frequency indicafor, Burenu of Btandards type B,
has been congidered  entlefactory instrument for mnintaizing o broadeasting
stotion on its ssslgned frequency. On account of the grealer nccuracy now
required of stations, the vee of such a device will not hereafter be suificient
to qualify a atation Tor addition to the list. Bistiona not {neluded in this Ust
which use n piczoclestrie deviee are invited o communiente with the Burean
of Standards requesting a eopy of Leller Ciroular 214, Requirementa of Constant
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Erlir e,
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and,
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Mnmafzciurlng Ca, anl,
KOA | Gazernl Electrie Co....._.| Dasver, Colo. .| &3] 359 | Pl sellator, .
EDEA 1 Westloghedis Eistfrle & | Eadl PUELungl, o, ahp ] 21d4 | PMefo sacillader and pEefe
Manuleiuring Co, paninol,
EFAR F Halgaakn Hilck .'Lu_lu Co.| Ldamald, Meld_ . ___. ond | BOR R | Phege sacitlater,
WOAL | Cocscdldated (na, Eleetrle | (len Mogpls, (Biedtl | I 08 | 235 Do,
Light & Powes Ca, et A,
WEAMG | Oble Binle Unlversley .. mbuzs, Ohin_,_.| 1,060 | St o,
WHAL | Fonlos TniversiF. . e....| West Lalyedle, ind,| L0 | 26 Ton.
EFiZE Fond fu Lo Cominog. | Food da Lag, Wie..| 1,030 ] 3907 | Frenuency iadieatsr, by
wealth Iparter, H,
WHE | Kadis Alr Bacvice Corpe- | Oleveland, O4la, .| 1,030 | 4.3 | Plezo eselliater,
rafion.
WHIBI Mﬁé&ﬂﬂu Tragfrute of | Chlenge, M. ........] L1480 | .0 Ia.
WED] Tlg‘r:ﬂ Avenng Hellway | New York, MY Lm0 a3 I¥n.
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WIAY | Clovelaed Radis Hrsad- | Cleveland, Obda___ | 1,33 | .1 THa,
m‘llnhl'!-:tpnm'llm.
KPYVE | Hirnch Hasttery & Radbn LM | 3.7

G,

I::.'nEIt O lrnrd onas,
o,

i-"rll_:rm-mr:r indleater, iypa

interest tn professional radio qn%[nnq_rﬂ which have recently appesred in

ioaly, books, efe. tie left of each reference classifics the re

REFERENCER TO CURRENT WADIO LITERATURE

This Is & monthly list of references prepared by the radio latoratory of the
Burean of Standards and is intended to cover the more important papers of

The number o

Pur[mi-

CrCnce

by subject, in accordpnee with tho schemo presented in A Declmal Cluesifics-
tion of Radio Subjects=—An Extension of the Dewey Syatem, Burean of Slond-
ards Circular No, 133, & copy of which may be obteined for 10 cente from Lhe
Superintendent of Doouments, Government Printiog Office, Washingten, D, C.
The varios articles listed below are not oblainable from the Buresu cf Stand-
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