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The pecessary corrections to the List of Radio Btations of the United Btates
and to the International List of Radiotela EFmph Btations, ap H-w this
bulletin under the heading * Alterations an ;0 AT puh
the etations affected in the following order:

Name = Name of station. : i
Laoe. = Geographical loeation. O=west longituda. N=rnorth latitude.
S=gouth latitudes.
EEhm -%:giu mund and Em'h manond.
- mﬁam per
W fl..E;'a'I _1'5"‘4' m normal lengthe in ttale.
- L] AVE WaATE
Bervice s Nature of service mllnumd

'Y = Point-to-point (fized service
PG General public. [ b
PhR=Limited public.

RO =Radiocompase station.

P‘—'rml.te.

D-Gwmmml: husiness exclusively,
=Hours of operation,

N = Continuous service.

X=No regular hours,
Co.

w Federal

: i y I Telegraph Co. Co
= ndﬁplﬂ + Wireloss Ie!rﬂ.:ph .
= Kilbeurne & Clark Manufacturing Co,
= Radio tion of America,
= Universal Corporation.
= Wirelsss Specialty Apparatus Co.
= Continuous wave,
- Iy sontinuous wave.
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ALTERATIONS AND COBRECTIONS

COMMERCIAL LAND H.LTIGHE-

ummmmuumd-mmmﬂmm“umwm June
' %, 1039, and b0 the International List of Radlotelsgraph Statinas, published ﬁ""%

Burrano, N. T—Eylhm, Huvy-ﬁmn spark, 1,000 and composite v. t. tele-

graph; m. to
CoLver CrrT, ﬂam:r.ﬂ S | 5.
D"EF“T' Micm. {WDI).—Loeation (approzimately) O 83° 03" 00/, N 42° 20°

Etxr::un,ﬁn—w.l. + 500, EEEFE,IT#. nﬁ,ﬂ&ﬂ.i.'fﬁ& E.ﬁaﬂ Cleveland, ]
e o stations: ¥ Ohio
{EDPM}, Fmrpnrtm Vo.: Tockerton, N m%ﬂ]

| COMMERCIAL SHIP ETATIONS, ALFHADETICALLY RY NAMES OF VESSELE
A ks, 2 soractions to be made to the List of Rodio Blstieus of the Usited o g Rkl g
ARBECON.: l!]l} w. )., 600, ‘J’[HEI'J
AGWILAEE.— I.., m,?im.
Ao I g 800,

urmnm:—
AGWIADA— anoﬁw
.um;whm, k-mm, 1,000 w. 1., 800, 706, 800,
Amm , L.,
mu Me uillaﬂ“;.i 1 irl*lr Ca, :
ARTANW. I, 600, 08, 800. © .
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Batsawas.—8tation controlled by R C. A.
Bawwack—W. L., d'mim?ﬂ-ﬁ, BO0.

Barnaiow—Ran system, R. C. A. v. t. telagraph; w. L TIH,'I"
800, B00; owner of vessal, Ford Motor Co. » 800, 50
BoLLEFLINE. mntrd.l.udhrl."i'i’ T. Co.
BT, controlled F.T. Co.
Boruxaron.—. 100; R.C A v. L :w. L, 600, T08, T15,
ﬂﬂhﬂﬁ.m North snd South American and servioes,
8 conta per word. PR
Canorwian.~—W. L , 108, 500,
Cuascape (KDIS).—W. 1., 600, 706, 800,

Caraemng D—W. L ﬂﬂﬁ 7 Eﬂﬂ- .
Gruczassy SeorW. 1y 200,70 g . 1,60, 708,760, 500, 00,
CINTB. .t w. !
Crry or CrEvvawp IIL—W, L, 718, 875,
Cirr oF Danias— , 200; sy rh.ry-uml 1,000; w. 1, 600, T08,
B station con .uw'nu -:d' v-uul
Emﬂ'rm.—w.l w:l Hli

CoMMERCIAL 300 :rrt.m I{ilmlm & Clark, 1,000.
Consain.—Station uunh'ullud EB, 'Il_‘.. ¢
Corson.—Dwner of vuul Ex 't.ll::n N
Crraerias—Correct V.

w. 1., 800, T06, 80O, R0 ot mlp'mi goeerph;

§

DAROTAN. —W. I!., '."iﬂ-,
Dnrw.tm—ﬂm nhanwd to Lemuel ‘Bunw.'l
Drracro.—W. 1., 800, TOG, B0, :
Dorizstows.—W. L., 800, 706, 800; station controlled by owner of vessel
m‘“‘i’t’k‘w i’sﬁtﬂ' %m 1,000; w. L, 800 800,
ry Kwicur. ;HE w. !
E“.:'.:’““‘ﬁ“’mbﬁ?m lnllmn,m 2,400,
ECK.— ,
Er Cavrrran {I-I:ILP} ~—W. L, 800, Lalkes rata;
e sty o A, 1. o0, 08,780, .
LIGHA WALERR. v &ph; w.
Eurzapere—W. L ﬂ%??ﬁﬁ. 800,
Eir Rio.—Name changed to Brazos; owner of vessel, Mallory Steamship Co.;
station controlled by I. W. T. Co.
EL Bigro.—8ystem, Marconi, 1,000; w. L, 706, 800
Ev Bup.—~—Name changed to Pecos; owner veasel, Hlllnrjr Bteamship ﬂn-.,
station sontrolled 'hr I. W. T. Co.
E. W. BincLar—W. 1., 600, 706, 500,
g“'m'"_mw'lmm R C. A, 1,000; w. 1. 600, 705, 800.
ORDONIAN.— [} . ' W,
FRERMAN. VR G A vt ph; w. L., 809, mﬁ.* , 900,
Gt-lnpum—ﬂrmm, Hmmi 1, : w. 1., 500
Gortam— ?? 00; = nm, avy-Lowenste Mu‘ﬂ W, L 800, TO4,
GrETLocE.—W. L, 800, 1,500, 1,000, 2, 100,
GorLr Prrvce. —W. L, 800, . ﬁl}ﬁ
‘Hasoop.~—W. L, §00, 'mﬁ, BOO,
Hammron.—Owaer of vissel, Bastern Sleamship Lines. .
Hawraw F. MoCormiox,—8tation eontrolléd by owner of 'n-ﬂ..
H 5 R Syation ]"m[ﬁ?fn:ﬁﬂu‘: telegram; w, 1., 800, 706, 750, 800, *
GERA. v, B L
Emu -—E:im N MMHT ﬂ% llamrm;:mmminm
UMATHE, ut-um avy-Marconi, 1 P W, . y .
Great awnet of vessel, Ford Motor Co.
Im:mrmaunn —H'Eltlnn ﬂ:nni.rulled'h-y HCA -~
lowan.—W. ., £60, 706, 800,
Jacox,—Btation controlled by owner of veasel.
JauesTown.—Owner of vessel Eﬁﬂm Etanm;hip Lines,
J, E. O'NEm—W, L sm,mﬂ
gnm—mw+ L, add H00. WL 600, 708 : _
oserd M, Conimy.—W, ) 800, . . '
Laxe Errssoar.—0wner of vessel, Munson Steamehip Line. .
Laxe Fanyaw,— Name to Munleon; ran ; ayetem, R. O, A v. £,
talegraph; w. 1., mgﬁmﬁ ; owner of unson Steam Lin#.

La PunLa—Ran W. 8. A. Co., 1,000; w. L, 600, T0€, 500; station
mmhﬁmby'ﬁapmiﬂdmiuqmphm i
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LexmeroN.—W. L., 400, T0d
Lezrr GLo.—Btation imu[ b *R. G A
Lopmico —Btl.ﬂnn mﬁnﬂhﬂ . Co,

Loxparne—W. 1

M ARQUETTE ARD ﬁnmunﬁim 2—W. L, TI§, B'M

H;,mdm or.~System, hdd Navy spark, ..l.'llI:ZI:II w. 1., 600, 704, 500, 1,500, 2 100,
Meurus Crrr.—W. 1., 600,

MEeNOMINEE --—Ellmr of nth-rn Transportation Co,
el mmﬁ'&.m station controlled by R. C. A. (U. B.
CHANG,— b 500; n. C. A. v. t. telegraph; w, '1[., am,l%o 750,

B, B0, 1,800, 1, !ﬂl:l' 2, lm ﬁ
MUNALERO.—Owner of unson Btewmnship Line
Now Hnum—‘ﬂwm, .
Hunm—l}m vu-uel W Bteamaship Corporation

Nortmma.—W,

ﬂmnnuur...—‘# L, nr.l:l

Parvas.~—~Naume nhm to B, A. Perkins,

Peeniess (KFY lm.mmR.EAr.thhﬂtph w. L, 800,
T06, 750, B,

Perer KEan - Station controlled by 1. W, T, Co.

Pippsroxe Coontr.—W. L., 800, HII.
Prywoore (EXH —Hnun. N.
Poixt Jyorrn.—Station mnhullnd h:r 1" T. Co.
Rorimr s lwﬁ'%ﬁ' 00" 1.60 1,800, 2,100, 2,400.
LIEF.— 1- J |
ResoLore (K eﬁa.
Samine 8 W—E:rstam,‘ﬂ.c.ﬁ*l,.ﬂﬂﬂ*w 1., &00, T0G, 800,
Bao Crrr—W. L, 800, 706, BOO,
HAGQAPORACK.— &ﬂﬂ fw B0; ll-l-ﬂ-ﬂn controlled by R C. A
SavvEL Q. BROWH. —Eyitam, R. C. A. v. t. telegraph; w. L, €00, 708, 750, 800,

9040.
Bax Juax {WW-HL—ﬂm af 'I"HHL James K. Nelson.
Samcoxin—W. 1., add N
g:““'?‘ﬁ_fgtjl" W. 1, -&dm '
TCON —_—
Bavavs~—{wner of ~rm¢1 ngrt H‘tﬂmlhlp bnm-uﬂﬂm
Bea Boovr—W, L, 800, T08,
SEAWARD, —W 1, 11.':- Mﬂ servioe, F.
Buanow K.— w:-er of Clyde B. Hewes,
Brasta.—W. |
Bxnma EFHH] —t'i’ 1., 660, ‘708, 500,
BrivER Surrr.—W !50 'ﬂiﬂ- Eflﬂ
%M%*WL@W?MTﬁ and I W. T. Co. spark, 1, 000; w. L, 600,
LITATRE, . BEG . 8p W,
708, 800, o0, 1,aim_ 2,100, 2,400.
Bovreeaw Crosa—Owner of 'mn:k Mungon Bteamship Line,
Broant DoLtan—W, L, #00, TOS,
Sreoarco—W. L, 400, T06,
BoxLco.—W. L, €00, 706, S00,
Bumasco.—W, L, 800, 706, 800,
BuTonpoo —‘W', l. ﬂﬂﬂ, ':I'l)d,
Tus Lawis an&u,ﬂ.hﬂhl ; w. L, 800, 708, 800,
Tnnnn.—Ru.ngt n Marpond, 000; w . 1., 600, T0G, 800,
Usrren BraTtes.—W. fﬂﬁ* rateas, North and Enntk American and trans-
ooeanic pervl & mnta p-ar ;
Vicrorooe.—B l::l:lntmllﬂd by R. C A

‘Ii'irm Haunn-u: —E:Fltﬂ.lll, Navy-Marconl, 1,000; w. 1, FW.
WesT uu —Owner of r-ﬂmntll Navigation Co, uh‘t."inn sontrolied

R C.
Wb{? mwl.—W L., &00, T06.
WiLowoon.—Station eontrolled by I W. T. Co.
W:ll Rum—ﬂyﬂmﬂ A. v. & telegraph; w. 1., EM,TM,HH},'IM,
1,800, 2,000, 2,160, 2,400,
Wmmg—uﬂwnar of veasel, Bteamship Corporation.
Faoars—W, L, add 800,

2
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Etri'lu o .“J'E;i Buford, Gummmm 5 ,1 m!l]k'hu Fradl"ii’
E. Moore, Misaouri {wi'fjh mn;m I%d.ro. Mﬁﬂﬁj

COMMERCIAL LAND AND BEIP STATIGNS, mmlnm.m'.‘! BY CALL S3ONALS
KINJ, read Lake Fab E .f "KKQ, rmﬂ %ﬂl KKEZ

Lem Biurrows;
mlt. :ﬁl E tﬁl #11 ﬂi’. %hm&kn%nrgt <y tt I%E
wm’: wrm. EEE wg’i D, XA,

BROADCASTING HTLT]I]ZH'I, BT l:!.lI-L BN A TR .
[Alesrations and porrestions o nmumt.uu%unmmﬁﬁ- United Biates, sdition of Jume

KFAU (Boise, Idaho).—W., L, 280.2, fr. ke., 1,070,
EF¥CF (Walls Walls, Wash.).—Call signal. changed bo I'DW‘ili"+ rwu,

- watia; ulrntrn-rarl.l:hn Blue Mountain Radio Associntion

Ermfcma.nh Oreg.).—Call signal changed to KOAC; 1r 1. EHD.ﬂ,{r ke.,

mn mur , Calif.),~~Owner of station, EFOB (Ine.).
B gkurt Ta: er I,DW .

%n Frum:muu, G-J:fa.—w' L, 208.8, fy. l;c., 1 -.Lm
2,500,
fN:wnk "I, —c;’n signal

W’AGM udn Mich -—w h 1
WBAL (Baltimore, Md.).— 1,, :-4&3 A,
WDWF Lﬂrmtu*r ) =—=Call Dm' m:wm.mur
WEAH W Kace, A o
éhﬂmnd mp Lﬂeh. .—E:lf w;ui to WOOD.
WGN ( ) —W. L, 3028, fy. ko., 090,

WJJD{HMM I} —Wl Wﬂﬂ f:' kﬂ. 810,

g E I.liu — Power, 1000,
Seriee v " opoe i eall ﬂ"h* KFBG (Tacoma, Wash.);

out all
EFRM l’am, Okla.): KFRY (State N, Mex.); KFVU' (Eureks,
E]'IE Waterloo, I s WOAH {Colum-

portab oUW "
'l}hh}l, “%1 Géhin], % hfunnmnnﬁ: Ell.} T'Eﬂm@u:i[ m]

Cineinnati, ; WID {Granville, Ohio Green-
u: (Lims, um}. WP {H':Halu f‘i l-imlu\t-

FOVERNMENT LAND BTATIONS, .LLPHA.‘I;'I':IHJ.IJ..T BT H.l.'H:I.l- or “.I.IIO:H‘

M e et D P Bt Yt sy
Cars Heway, Vi--Log, O 756° 59° 54", N 36" B&' Eﬂ"' range, 50; syatem;
Weatern Electric Co. v. t. and telegraph: w. L, 130, u,n.

ﬂ-ul Lawas, tIlm_Tnﬂ.ugai 50;. system, Western E[wn*lu Co. v. t. telsphone
I

ﬂu]:-nm:.d 3{HEﬂ1B;n 1uymfwmmwtﬁnﬂu.r.t.tdn-
nié A “lﬂF W
ﬂfnum. apim.dm*m*w*ﬂﬁﬂaﬁ'w“ wmnm

Weatern Cao. v. t.tdail:r;umdta h; **L;W‘-":J
New Loxpow, Cowx, {Nl-ﬂ&o 0 - a1, N 41* 21 Hﬁ"- rm?
w nnd’tahp—.ph w. 1., 180, i.a
Roaxawar Beaca, N. '.'u'.—Lnf.. 0 73° 52" 52'", N 40° 33" 48" 50; ljnt-um,,
Weatern Elsctria Co. v. t. tele and w. L., 130, 1
Woo wgl- Hoia, Mam.l:-li'#gf ; system, W h-ctriu C!n. Y. m-phuu
I " g Ll

'.:
s
g
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- QOVERNMENT S8HIF I':'.i."l':l'ﬂ.ﬂl, ALPHABETICALLY BT WAMNES OF ETATIONS

"E‘%ﬂ“.:‘.ﬂ“ mﬂwmmmm " DuUbliated by e Beraa Bareesy

Eann.—t}wmr ol vessel, Vnited Btates Coast Guard.

SpuinoLE=—(twner of vessel, United Biates Guut 'l]ﬂnd 0. 8, L‘.I

Btrike out all partioulars of the following-named vessels 8. C. 54

: mvnnﬂnm' LAND. £ND SHIF lﬂ'i':l'll]!'ll, ALPEARETICALLY BT CALL SIGNAL®

Btrike out .l.]l pu.l'tl:uhln fﬂﬂﬂmng the call signala, NGF, NODB.

'I'I‘CI.I.I.I Iihl.'l"-'l HTA.TI‘HH-H, BY WAMES OF STATIONS
mmmmuhm h'ﬂntﬁt ﬂﬂldln-ﬂtlﬂmﬂﬂuﬂﬂm Emaﬂ'ﬂnﬂhﬂ

Du:mn. Catir. {ﬁIBHL—Em‘ku out ol puﬂcu]m
mgn-rmnmm rr'rn‘.twnmnrm

"t':'.und thnu ﬁmmucmwfldhp qugmﬂ:hd by the discharge
1u1. .rj disoovered ‘lectiothnguetid infiuetion beteen two entirely sep-

"aid

H-IT s firyt patent for an electric telegrap hmhhnﬁuthyﬂmhmd
Whan.ht.uu London) and Mores Lﬂnnm:l Btatas).
. Btiainhadd thea e of the earth relurn.

Im Henry firgt protuced high frequency electrie cacillations and polnted
tus that the discharge of a condensar is oscillatory,

Iﬂﬂ' Mﬁm made wireleas experiments by electric copduction through
llﬁlnhdthtﬂ'itwmlmlﬂ,blutn stations not more
#hnﬂﬂm.p-ﬂ mmthnﬁ.ﬂmﬂn wunl:tb-annnwid

N80, ‘Lindssy made experime somiting
5. mad nts in transmj mﬂmm
Lrhrmmﬂahuﬁﬁtymmﬂmthﬁ *uﬁh;g

ii.:"uﬂhluiﬂmﬂ'ﬂtuh:ﬁadl pmiuih?ur;ghﬂ t:l.u 31.'1'* metalte
; ghnessy succ n n &N
sonduction aeroas & Hver 4,200 feet wide.

1862. Heyworth patented & method of eonveying electric signals wltbm'l the
intarvantion of any continuous artificial conduetior.

1867. Maxwell read a paper belore the Hoyal Society in which he laid down
the theory of electromagnetism, which he developed more fully in 1873 in his
great treatise on electricity and magnetism. WHe predicted 'l:-hﬁr.l:hibum m‘."l:hu
alectric waves that are now lised In wiraless ta ¥.

1870. Von Bezold diecovered that oscillations set up by & condenser discharge

ina mmtm wi rlso tn interferance phenomens.
Mlm Eﬂ various experimants across- the River Thm wit,h
orsa’s

1874, Eug;ln discovered the phenomens on whish depend’ ‘t-h-l: u:tluﬁ -ml'
cobearer. The coharer was later used practi h Marconi.

1880, Trowbridge found that 4!!,31:1.-.]]::5"11q carried on n‘rermuldmiﬂt
ﬂ:hnmbrﬂntﬂumnﬂumﬂnthrwgh uﬂhwntarhlhm plases nok
metallic Weﬂ

1882, # sxperiments with Trowbridge method on the Potomse River
mhdhthuduhaﬂﬂnﬂdgnnhﬂndlﬂnmdl}i mile.

Professore Dolbear was awarded s United States patent in Mareh, 1882, for
wimhnnppamhmlnmmﬂmﬂthwhhhhnmadathammnt“m
trieal communication, uaf 'H:!l , might ba establighed hutmpnl;n:h
certalnly more ﬂmnnm-ﬁEtf l:-uthuwm fu:rtharlumnutnar
Iilppundthﬂrmfmbﬂh&l e an approach fo tha muthndth.lm
.u.w mthﬁhﬂ.ndlﬂﬂumﬁ to be crowned with success.

txperal a method of d electromagnetic waves
in space by the discharge of & conductor. producig
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1885. Edison, aasisted by Gillilaud, Phelps, .l.nd'.ﬂmlh worked out a syetem
of communicstion between rallway Etu.rhl:!m and by means of
Induetion and without the use of conducting wirea. E&Fwn took out only one

t.aut on long-distance telography without wires. The application waa filed

1885, at the tlne he was working ob industion “"‘?ﬂ ir but thi pn‘hnt
E -Ili?.‘rﬂ'?l] waa not ssued until December 26, 1881. In % waa
ram him by the Marconi Wireless Te ph Co.

Preece made ¢ tpenmantl at Ne g-on-Tyne_which showed that in two
completely insu | circuits of Aguare form, each side h-a-n: 440 plmu-:l
gq?nﬁhﬂ 8 mile apart, telepbonig speech WES conveyed from one to

v industion.

1586, Dolbear p.ut«e:nt-ad lan for establishing wircless mmmuniu
mesns of two insulated elev &ﬂa but there h oo evidenos that the
proposed by him did, or could, 2 transmisslon of slgnals betwesu stations
separated by any distance

1867, Hertz showed that electromagnetic waves are in complete accordance
with the waves of light and heat, and founded the fhecry upon which all modern
radio aling devices are basad.

Heav established communication speach between the surface
-:rt.h-aanrthanclm-u ﬂul-,lzu mmnmmlmamm
laying above and below hmo-mnphh cirouits, each

ah-nut EL imiles In length, and
1889, Thompson that dutﬁl Imru were -:luhh far

1he transmission of lln'n'ng‘f and materlal o ta,

1881, Trowbridge sugpested mgans of nlndunﬂnln batwoen
mummlndmmp}ﬂdrimhudﬂmﬁumm tion eould be effectad

ween T

1892, Preeee adopted a method which united both sonduction lmlin:luﬂi:rl
uthummnfaﬂ‘eﬂinznnecimuitbythnwmnthmﬁhu. thh::i
he established communication between two poiots o0 the Bristol
ai Lochness in Beotland,

Stevenson, of the Northern th‘ﬁhnmn Board, Edmhunh ndmuatad tlu use
ﬂ;i:l[‘-? induactive system for eommunication bﬂ-wun the muinh.ncl u.nr.l isolated

VLSS,

Branly devised an applisnce for detecting ahctmm.n;mﬁn wavis, which waa

knfm“ﬁlth - ted with nductive gyetem of wireless telegraphy
BNAL BX & 00 v

and signaled through 3 miles of water.

1 Hmith hlished communiestion by conduetion with the lghthouse
on the Fastnet. )

Marconi's tnvmllﬁ:;ﬂ led him to the conclusion that Hertalan waves could
be used for without wires,

1594. llam-unl his lpﬂlmﬁun f-ur the first British patent {or wireless
el He conducted experimente in communicating over a distance of

1
Mdmunuuﬁmddhmﬁunﬂwhh.uﬁumﬂmhmmgﬁmh
England, ments were conducted to delermine the relative speed of
pzopmt"innn T waves and the elecirie vibrations which actuated & recaiver
atl & ce of 136 miles between reflectora.
1897, March: Marconl demonstrated communieation being established over
& distanee of 4 milea.

March 17: Balloons were first used for the suspension of wireless serials,
July 10-18: Marconi maintaingd communication between the shore and s
at sen at distagees up to 10 milea.
tember and tuher tus was erected st Bath, England, aad sig-
nals received from bury, 34 miles distant.
November 1: First Marconl elation erected st the Needles, Alumﬂaj', Isia
of Wight., Experiments were conducted covering o range of 1-1]?
December 8: &la trapsmitied from shore to & ship at sea, & miles distant.
December 7: Boating wirelesa station was completed,
]-H:'* wluna ;ﬂ"[‘gn fret paid radiogram was transmitted from the Needles
{IlI'H 0 )
20- Evanhﬂihul{i tmm tta in Dublin by wirelesa
e
1895, Erdfmﬁgunhm was fitted with wireless talegraph

apparatus at Boulogne.
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tha naval maneuvers three British aquipped with Mar-
aﬁ mil maa at d.'ilta.nm ap to mﬂm miles (wboot
m

The in'l:-arnutiunll scht races which took H’-uplnllhul -and Ootober
‘wers reported by telography for the New York Herald. At the sonclu-
ﬂmnitharmmmnihilhmmduhtmlMUnmmm
New York and the battleship Mossachuseiss, signals being exchanged between
the vesssls at distances up to 36 miles. Om the return journey from Ameries
Maroonl fitted the 81 Poul with lia umnxuu and om Nowvember 16
established communication with the Needles sta when 36 miles away.
ports of the progress of the war in Bouth Afriea were to the vessal
n&ﬁhh in & leaflet entitled * The Tranestlantic Timeas, " printed on beard.

18: The first CGerman eumme:mill I etation waa
opened on Borkum Island.

February 28: The first ljuman]inarﬁﬂadwﬂhwirﬂﬂnppﬂﬂunmm-md-
cated with Borkum Island over a range of 60 miles, -

November 2: The frst wirsless land station in Belgivm was finished at Lapanna.
Batween 1900 and 1905 Doctor De Forest was granted numerous patents in the
United Etma and other countries for inmt.inu gonnected ﬂth wireless teleg-

1901. Janusry 1: The bark Hudwumrapmhd by wircless as waterlogged
cn Ratel Bank, Assistanse was im
Janoary 10: MMMIM!M and news of the accident was

W to Oatend by wireless.
ehr 11: Gummu;nicnﬂun was established I:-etwqen Niton Station, Isle of
Wight, the Lisard station, a distancs of 106 miles.
March 1: A public wireless telegraph serviee was inauguratsd between the five
.}}'1 islands of the Hawaiian gToup, -ri.|.r Oaht, Ksual, Molskd, Maui, and
a:w

Ovtober 15; The firat. fan aerinls were ere-ntiud for a:pu'lmmh between Pddh
wond Newlonndiand.
Decemnber 12: The letter *8'" was reeeived by Marconi from Poldhu, ‘Enghud,
‘at Bt Juh Newioundland, a distance of 1 milea,
Praf, - Fesseuden applied for Urited Statas patent on September 28 for
.“Impranumh in spparatus for the wireless transmissiom of agnetic
to-the transmldeion and repro-

wave, sald Improvements mone

duotion of werds or other audible sigrals.”’ It thiat-in connedtion with
this & ﬂn;m ;them waoa &un Il.t«ag;;hu u:ﬁﬂ wm
TRtOr B e

pln‘tednnumhlrﬂfﬂ?ihd o Mmmlﬁﬂﬁmw
vices used in connection wlt'h nthuhlu;mph

1501-1904. During this peried Dr. Juhnﬂhmmmtudmmthm?ﬂ
Dnited Btates patents covering radiotelegraphy.

1901-1%05. More than 40 nlmdﬂntupﬂanhnrugrmindhﬂwﬂm-
maker covering thin apparatue used for radio communication.

192 F Eﬁumnh] Philadelphia, Amerioan Line, received messagss
& distance of 1, ﬁﬂﬂuﬂmﬂumﬁmﬂﬂm uphnd'l.utmu
of 2,000 statute Poldhu station, Carnwall, E

June 25: The first moving wire dttmmr ﬂtuta:lhruh:hurhhﬂ

I.-ﬁ;od on the Italisn u:ruunr Carlo
14-146: Hi.l‘tﬂlﬂ received mm Poldhu on the Ttalian eruiser
Eﬁdlﬁnﬁ,lﬂnl nfﬂﬂﬂmﬂu,mdnt![mmhd‘t,

[:Lﬂﬁ l'ﬂsh tha first wiraless meoss was tranemitted soross the
Mlu:ﬂu. 18th iitﬂuu MMSERGES WETS :iﬁp;tl:hnd from Cape Blntan
station to0 King Edward V

1808, January 19: Pruidant Raoosavelt sant & trans-Atlentie -n.-riiupm te

.K.Igf Edwﬂd vin Cape Cod and Poldhu stations.
arch 30: Firet traneoceanic radiogram was published in the London Times,
m gt 4; F'intl’nhmaﬂnnnllhdm hie Conference wae held at Berlin
n patented the improved are ose n geverator, using a hydrocarbon

;hnﬁhmnmdlmaﬂu
1 JmuuyﬂﬂT‘hahﬂpm—mmmtrmijmmh

Lu;nut-lﬂ Thawﬁdmtdagnphuiﬂﬂnﬂﬂritnumplﬂd. B
L mlﬂ“—-ﬂ‘[—ﬂ ’
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November 18: Dr. J. Ambrose Flaming took out his original patent No. 24850
for thermionda valves, -
1906. Inﬂcmbﬂdthhymm:ﬁmnfﬂllfﬂn. Treland, hi:hpumﬂdln
Ny & puont o8 Sy 1 e o v
reat waa n on Jan or &
rectifier, commereisfly known aa t .
Begond Internstional Radio hiqi}}nﬂnﬂﬂmhddutauﬂn and a
esonvantion was signed thl.l ty of the pﬁnulp:lf countries of the world. snd
Dunwoody rectifying properties of earborunduin etrvatals
Pickard discovered the similar pro es of gilicon crystals. These VATt
formed the basis of the widely used crystal detectors.
1907, October 17: Tru.n.u-.htlunt-: stations at Clifden and Glace Bay were
cpened for Hmited publie servies
blo Tor the “M“‘:?“‘”ﬁ“ s Dotwean the Uaitad Hingdom sod rhe
or on of mess the T i
pupﬂnﬁra.l towns In Canads. e nited Kingdom

In out his invention Professor Fessenden constructed a hi ueney
alternator thmwtpuiﬂ!ﬁkﬂunihﬂﬂﬁwhndwﬂh noy of
70,000 oycles per socond, Later Professor Fessenden wiraloaes

honle communication between his+station loca at Bunt Rook, Maaa.,
Washington, D. G., & diltl-nuu of aboub 600 miles,

Iﬂﬂ The steamehip Eepubliz, after eolliding with the steamship Florida off
the const of the l.initm:i States on January 23, succesded in calling aasistanss by
wireless, wklth the reault that all her passengers and crew were saved before the
vessel aan

1919, 'The steamship Principesss Mafalds received messages from Clifden at
a distance of 4,000 miles by day and 8,735 milea i. On A 23 the Mar-
S e Tt ) T e o

o 24 EPQTOV ¥ overnment requiring
equipment and operators on certain wglm

1911. Juljr 1: Radic service of - ﬂummmu and
to enfores the act nf .Iu.nu. 24, 1914, -
1913. F. A. Kolster, the Bureau of Etl-ndudl. invented and developed

the Kolster decremeter, i'hil':h is used to make direct messurements of wave
and thmie decrement. This instrument has been used by the radio

servioe of the ment of Commercs sinoe It was inventad.
in the ur the ﬁmwmn Mareoni Co. abgorbad the United Wireless Co,,

of the U'nited
In Febru thnMumni - procured the patents of Bellinl and Tosl, in-
alu thoss lhuwtmlm:ﬂnutlunﬂm
nu? Australlan Commonwealth station was openad.,
I.]n 15 the steamship Titanic on her malden voyage, struck sn lseberg
» but, owing to the prompt wireless call for assistanoe, the lives of more
ihlnmﬂnfh:rpluunmﬂmnmd.
Thu lntmmtlllgnl.] Eiglm';whww&n Lnndunﬁln Juns 4
and approved important regulariona ¥ 1 t practios in wireless
twlegraph servicss, On July © the Interuatio nternational Radigtelegraphie Convention

ularlﬁl Act approved by the United Biates Government exterding act of Juna

gover cargo vessels and requiring suxiliary souree of power, efficiant
uniuuonmtmmudmmmdm bﬁdp.lldhﬂﬁrunﬂillﬂud
opoeators o charge of the apparatus on vessels,

..h 13: Act by the Uil
mﬂ:ﬂﬂ tti  RPDrove ¥ Unlted Gﬂrvﬂmmwt licensing operktors
1813, submitted to the Government s paper pointing out

ldvlntaﬁ u»f certaln applications of radio signaling for vee at Lighthouses, l ht.-
and lﬂ'ﬂ-ﬂﬂn: aLA un:. eapeaially in% §
this :rmr vmnnh of France and the United Statea experi=

station and Washington
nunl:la-tnfur:rum;mnn;thnﬂhdtrd elactromagretie Em with m

Juu;ﬁ:ﬂu Hﬂmpruanhdtnthnﬁm: Parlismpnt and
under the title © act of Canads.”
ﬂnﬂcmbar 11 the Follurne was mmdlnmiﬂ—ﬁ.ﬂinﬁu.mdinrmh
.Eu 10 vessels aame to the rescus, 521 livea being saved
ﬂnNn mmﬂmmlmmmﬂmmmmm
mmnﬁmnhﬁnbﬂnnﬂuhmﬂﬂnw“mtumkwmm



'The station at Macquerie Iﬂmdmthnmmdbmﬂnﬂmﬂm
mjuﬂumnmhm,htﬂwhﬂthm-uu‘ﬂriuﬂi has wers
published in & small journal which was established, called the Blizeard.

November 12: Bafety ﬂﬁuﬁunhmﬂ hald i.n I..ﬂnliml. .!.i:- this sonferancs
the use of radio received appropriste consideration.

November 24. The first prac trials with wireleas npg::du on traine were
.made, memages haviong bean recelved and transmitted on

IH E:perlmuntu in wireless tehphun,rwmmhdmthlh‘mmiﬂl

vossols lying at anchor five-elghths of a mile apart, ordinary receivers baing tead
with uummm h{,;hw ireless mwmu exporiments were continued between two
“I.'Eh il ] B m:lﬁﬂ- mnﬂlhnl;lr lm:ll OVET & dil*ﬂ.ﬂ"
of 1814 miles. Suvocessl '1';71 wirelasa ‘nel-aphnnn communieations were affectad Inter,
nﬂn.gnnljr very limited energy betwesn vessels on th&hlﬂtm Hmﬂulplﬂ«,
T were repeated where land intervened wean the commini-
mh, and in this cash again exesllent results were obtained. On this day
'r;felaphuniu eommunieation was constantly mainiained for 12 bours. -

On April 15, at God & memorial waa unveiled {0 the memory of Jack
Philipa, chiaf radio operstor of the [-fated Tiantéc, who died at hinpnit when the
veseel foundered in mid-Atlantic on the 15th of ﬁ]:nrll 1913.

A now WInmwuﬂunﬂmﬂWchﬂﬁrdﬂuﬂm

was the iquipmnt of thae motor lifeboate of the steamship Aguilonia wi

igh- trapeoceanie statlons wers completed at Carnarvon, Walss,
Belmar, Homolulu, and Ban Franciseo d the sutumn of 1914, Thu E’mlul'u-
San Frandiseo stations wers opsned to public service SBeptember 24. The Tuck-

erton-Eilvese apd Bayville-Nauen d.l.thu were In operation about this time.

Mmtdthuumhmmndnundthhmtuvw the art, using

:]rmﬁdlnﬂlmﬂrnumﬂdumhymm:n the radicfrequency
ALOT,

On Oetober & E. H. &rmhmmluuada?kntmmin;thwﬁu
olrouit also known as the feed-back and the self-heterodype circuit .

1816. During this vear F. A. Kolster, of the Bureau of Btandards,

& rudiscompase spid t0 be more effective than that which was being used.

On February 20 the Panama-Pacific Bxhibition at Ban Francisoo waa officially

agem:rmmwm“wmm thmuihthnmldimndmd_
BETR

ay 12, in Battery Park, New York City, the nrmllhdthmmw

m:ntinnfm%lrd wireless operators whe had h % the post-of duty.

On July 27 wiralesa communication between the Unitad States and Japen was
effected. Two terminsl stations wers looated st H3an Francisco and F\lnlhnhi.
pear Tokyo, and the messages were relayed h Honolula.

On Jul ﬁﬂ the Amaerican Telephone & Telegraph Co., working in mnjun:tlnn
with the Woestern Elestria Co., suscesded in telephoning the wireless across the
American sontinant from Arliogton tuH-l.wmi a dietance of mearly 5,000 milss,

On October 28 the wirsless telaphone uparlmant-u wers sontlnoed, comemani-
o During this year “’“‘&“‘“ﬁ'ﬁ?ﬁ”“ﬁ“&“ g D

pE waS prov na n
Mmengﬂ m ing features of pﬂtpﬂtﬂnlhralm various operating
mﬁmﬂ Efficient emergency radio tranamittems ceme into wider use, owing
to the efforts ua‘thuudinmiuatthum artment of Commeros
and its mfu.ul o pminaﬂiﬂant equl nt. Buch tnn eoraidered ma
eapential are safeguards to ship

1916, During the course tJ & SEvVere h]inndmgl the United States .dulng

bmuimrﬂmtﬂaguphyﬂmw]uudfurhundmmmnm ht.h-

dah;rmi.uthn of the diffarence in longitude between Paria and W,

with the aid of ndiah wtdcmhdmbmﬂn prnphm:udnm Dmbll be;h}‘ilﬂ.l ?m
ﬂﬁaﬂl the result, ex in urs

awm;fnfﬁm:pmh.mm of the order of (.01 second.

The inlﬁ.l. on of the newly eatabli trans-Paclflc wirelese servive botween
the United States and Inmwm ceisbrated on November 5, by an: lnimuhﬂll
of mesaages between the ado and President Wilson.

1817. June 2 marked the “ goming of um" of wireleas in Eﬁgluu:l

that ia, M?lmh&dﬂnﬂddﬂu registration of n in 18586,
illl. The trend of progress towhrd u|:||:lt-itm-.'-1.I--1n.=|-rlv!:]kll pommunisstion na

distinet from that by damped waves was very marked during this year, s
hpmlhnnlmvﬁhrm:n;ﬂ nusd development of the aisctron iube aa an
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-aifficient receiver and meoerator of undamped cecillstions, im: sat
mnhuiﬂdmtintgmrmwmmpﬁrrhﬁhhulm hMﬂﬂ
B s tehephony lac
telephon to & marked extent, pn:teiw'lu'lg in the
n ity rnhgg, ue mi v
d.Imu'I::lu of raha.hil n.ud of d alnly to the development of

H}Ftﬁ mﬂfdl&md%%mhuﬂthWMhﬂtEh
nhlmlphr radiotels . .
At the end of the yesr a ;h-pumutaﬂ-:rn mnhdhjrmlﬂﬂhdﬂhtu

Government, was opened at Croix d "Hine, near Bordeanx,
In the Argentine the erection of a station destined for direet commupication
Hiththaﬂuﬂi.ﬁmmihnmntimtmmmanmdmthaﬂﬂmtyqfﬂum

The extension In the application of wireless Elﬂigtﬂmh:ntm
gontinued, and at the close of the muiﬁmmﬁ vesgels of the British
l![ﬂmh.u.nt Marine earrded installs
On July 31 the United States ﬂmr-imn-nt took over all wireleas land stations
in the United Bisies, with the exceplion of certain H.:h-p-nm ﬂ-ltimu, which
mm:lund under the mntmI of sommercisl companiea.
bér 32 memages transitted from 'l:h.m-rn:ln wers recelved In B:,n:h

lﬂs". miles away. Cable confirmations of mﬂ‘ﬁ
' I’nrwatd at the game time, but wers received some hotirs later tha mrraupund-

Ammmﬂmmwdﬂﬂuv r, Norway, for the uee of
mﬁu Government. The statfon communicates with the 'Unitad Blates,
llll. o sucoessful transatlantic flights of Alcock and Brown, of the Ameri-
ean N4, and of the British dirigible during the summer of the year fosusad
attention upon the application of radio for aviation purposes and ita great “lue

for serial nevigation,
On June 30, 1919, thera wers 2,312 ship u.hhn-nun:l'th& United States, hu.'ring

I.nnre:nmdl‘rumid-‘?&nn.luuﬂﬂﬂ 1918, - Ab this tHime oDew lt-lﬂnnum
at the rate of 100 & month. Thi inﬁrﬂatwduatn great number
n-f veasils hl.ull during the war perisd.

The tl'nlpur:‘?‘ WAT mEREUTes ull.t-i'w tn the inatallation of wireless telegraph
apparatus on alb merchant vessels of 1,600 tons or over under the Bﬂﬁiﬁ fing
was made permanaent % a bill passed h;r the British Parliamant.

In February a Spanish decree was lmued to the effect that all sailing vessels
of OO tons or E'l'tl‘ and carrying 50 or more paseengers must be equipped with
‘wireles i

"During yenr the Radio l:.‘.mpm'ltmn 'hunl: over tho radio interests of the
Amerim Marconi: Co.

* The war-time ban on privats and arpcﬂmnnul wiraless mt-inm W rémoved,
+ 18020, The steady development of continuous-wave wireless work wae con-
Houed mqmwmmﬂemmmm thummmmhllppﬂ-

iu'n:luu: France, high-power station
' Tt s o s ";ﬂ‘.,,ﬁ.mt o ‘:;:*
u..tiunafﬂa.udutu.n milar high- rik us 0
:Pq‘il;h Mobls I-"'ri:;fner hyelce was -m:.:-ded. this year to I Eduulrd .Elrlnly
or ‘his researches in ra
mgm made In ‘amateor and a:lpaﬂmantﬂl wireless i uimpllﬂ-d by
ihn; mada in Febro gnd December of this yvear to affect communica=
fion ¢m nhmt—mu ha the wireless amataura of the United States
‘(reat Bréfain. The first i‘bumpt was unsuscasaful, bat & the second
tutng;n.n]nfmnmng&muihﬁnmhwnulimwmhuﬂ by British
radio amateurs and by the tative of the American Radio Helay Lesgue
who wae sent over for the Th'ﬂ wﬂilhnbﬂrdinﬂnﬂmd
The American Radio Relay m:a nw: nnnun.l ponvention in Chicago I

it 30-Heptembar E,-ll lmhurld ihu-H
ware pressok

£t

£
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= The first Hoenseg { Mmﬂmmmmhmdﬂd year.
- New '.'l!'nrkndh:::.m'll-lhﬁln on Long Island. ’
- 1922, During this year b stations inu-mdl:pd:dl;rlnkupn;ﬁth

First Annual Hadio Gunfm hald in Washington, D, C., February 27.

On Juns 7 E. H. Armstrong pﬁbﬂmhlmﬂﬂhﬂhﬂlnm
neers on some rooent dmrulupmnn’m of regenerative cirouits. Professor
Armstrong was granted a patent fm' superregenerantive cireuait,

Experiments in radiotelephony from ship to shore were memluﬂud during thia
Vear, Intutalmmthnmhlpl-dmmmat mhhhmmr
:Ii;imiuu with land telephone stations more than l&??nlu

P

1823. Om lenh 2 L. A Huulﬂn&. of Btevens Institule of Thnhnnlng],
presented a papar before the Radio Club of America on tuned radio-frequensy
amplification with neutralization of upm{t eoupling. Profesgor Hualtiu
was granted a tant.fnrthammadin nﬁ ne reotlver
. Do March 4 the Clawal anﬁ. Ohio (KDPM), mﬁnn af tha Westinghouse
Electrio & Manufacturing Co. sucoessfully repeated short waves from the Esgt

Pit KDKA), station for the first time in history,
Bacond Annual Badie Coutoroncs hatd 1o wra o o March 50,

" The Marconi Co. made a tender, which was mp’ﬁd for the erection of &
t-rlnél:ﬁgt&? :l.ﬂnn in Auvstralia af - of 1,000 kﬂl:n-ﬂt-h with 20 sieel
Tris high, Correeponding stations 'I'Irﬂ to be provided in
and Canads. The recalving artangrments would permit simultansous raupﬂnn
M’fﬁ“nﬂm’“hﬂﬁ of B lar rl.di-n- etation
: oo ction of B large & valley hd.-waan
and &Ebﬂmtwﬂuithﬂlmthiﬂlinthiﬂiwuim udpartﬁ
nam-l 'lrill be suspended by wire cables siretehed hﬂm the tops ql' the tl'n

the acrial wires being suspended from thess cables,

Tfu: increase in traffic on some of the large linera of the Atlantie route led to
the instu.lhﬂﬂ ﬁhh of apparatus for hiuh-:]:l-wi automatic iransmission and reception
on Eey s,

Buooesaful teets on wireless-controlled were cartiod out at the Etampes
Aﬂr&:rdmlnmt:m Fllg:huma mt’lﬁni . thhhﬂrahﬁ
made - uug«mﬁel bilicer & steering motors
mldhu umggund i § ¥

The International E‘-ummlmm for Aerial N tion agread,
principle, that all airoraft engaged in h]iui::m;;rir mﬂw "W
Thaﬁmallautﬂnﬂndwcln & tube capable of ering 20 kilowstts

0& nena to an Teing wix of these tubes in parallel with

mlhm -, a earrent of 310 n.mpuulnan niderson mul
wuﬂhtlm'ﬂd A tube of the magnetron type waa developed by

ll.mn-uum I.I:I}',i:-lf.lﬂ dﬂ;lﬂﬂlkﬂnﬂhﬂ%ﬂ:ﬂhmﬁhuﬂ-

clenoy of 70 per cent
Gmtpmg:mwumadudnrm the year in the develo h:lralmu tubes.
Bhort-wave lengths were used %u- ter advan ﬂ'f“ .
The MoMilan expedition to the p-ml.u.r regions radio for uur: uﬁ
of direst communieation. Using low power and short-wave veasel,
Bowdoin, communieated with mnml atations in the United tes while
were frosen in thousands of miles Broadoasting concgrts from 17
Btates etations werse heard duﬁn&uu ll:mg dnrk nighta n the Arctie Zone,
Daring the year foreign eoun intersatad in rﬁdmt.alaphm broad-

Broadeasting fn the United States heard in England. PBritish ltlthnl also
e S b, Pa. (KDIK), i 4 o
n
OB S et e rgns phaperaly
n AR i of the Great Lakes
hﬂ&tﬂlﬂ:ﬁﬂi H " region dm-h:gl.
wer station nt. onte-Grands, Argentina, was epgned in
for direct ﬁmuﬂuﬁnn with New Yark, .'Plrh.;m mhuiin The Jmu&
be extanded to Great Britain when a sorresponding tranemitting station is gveil-
abla. The power of the statlon {s 800 kilowatis, the serial being earried on 10
mute each 690 feet high. The recelving station is st Villa Elsa, 30 kilometers
ﬁwm the actual conévol being effected from & ceniral office in Busnos
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-ﬂnl‘abrﬂu.r_vi]ﬁtrﬂn brudcuﬁdIn#thlhdH‘hhlmth
Fast Pittsburgh, Pa. A}, station of the Elsotrie fl
facturing Co. was vd nhmdm:ﬁinﬂnﬂmdmrthahumﬂtur nllhh

London, England, was heard clea cufts, Indis. . -
Inlﬂymmuumt#um udndhﬁwunthﬁﬂlhhﬂuwmtmd
the Marconi - 'luﬂ'l"!nlupﬂph {Ltd.) for the cohmiruction of a wireless

whation on fhe beam &y h of eemmuniesting with Cansds saad of
being extended to India,hﬁuth rica, and Australia, transmltting station
t¢ have sn input of at i 20 kilowatts and the receiving station to have sn

serial designed to foous the received waves within an angle of 30‘"
The shori-wave direction syetem of radiotelegraphy and the regults obtained
tests made on it were deseribed in a lecture before the Rojrllﬂﬂ-uiatyﬂf.hrh-.
ul:r by Benatore Marcond,
rlnt. od from August § to hwﬂth#EutH#hhwrthh
! '.E“E Miaton ﬁaﬂﬂn;{d umaniﬁﬁhﬂ ';idth ‘}l'._::“uhi tl.-lrﬂ.u: while m:;hiht
“pﬂd.l. 1] TEELONS. FH]IJ. ﬂ m R !.'Hml'dn'ﬂi A
pent on short waves by the East Pitls h station wers received af
hlna wlthl.u 11* of the North Pole. TH- the farthest north radio

received.
% 11 from the East I'Ittahur:h station were suocessfully
ted from a station in Caps Town, Alriea.
National Ru.din Conference hn&d im Wuhinm I, C., October 6.

An éx tion from the United Btates, undar the ‘of Hamilton Rica,
which sxplore the Amazon and Orinoeo ler in B and Venesusls, in
the interest of geographical sclences in general, will have radic as their onoly
mumm ﬂfﬁﬂEEImlzram;ul.ul.m'lm:lllm’tult nhmaﬁu th t d this t-hl A-mlﬂ ] ‘pﬁl

a BCONOMm at du year LT
will spend approximately '$2B0,000, 000 ugt.ﬂ&m
qﬁpnmtmnmhiﬁghh;‘nluﬂulﬂﬁanhm q‘:"l.h,
A wireless lighthouwss up on an islan Boot-
Wireless waves are concentrated by reflestora into & h-unm which can be

land.
sant 100 m ships their tion in a I
- 1925. Gﬂ“::li.&rlniﬂ p:i'n:greu El::i mads dugfvg 1936 in working with short
waves. Beveral iransoceanic stations are working foreign statione at grest
distances on wave lan;tlmv ng from 22 to 103 meters.
In an experiment between Hastings (Nebr,}) station and the East Pitis-
{Pa.) station the Westinghouse Electric & Manufasturing Co. demonstrated

E‘E"

] lﬂ-mﬂurnﬂmwdhaphh-:lup and by it on & short frans-
wmmtzﬂmhm u thon, 1 Hﬂhﬂm
to their origi power or n lmp WAYS
transmittad onward. This shiowa i-h.lt repeater stations can be
mn:t.m:t.adlndlﬂ'mt- parta t-h-nwnrid. and be fairly certain of transmitting
& etrong’

A number of short-wave tranxmissions wers mads by East Pittaburgh (EDEKA)

tnumitthg to Bouth Africa and Avsiralis.
pperatora by their interest hm made considerable achievements in

h d alogmmtd hort waves,
Duri m&mmmmmmmﬂmmﬂmmm-

R.-nﬂiwnmm direction fnder mlnﬁuwﬂrnﬂmbnﬂdm
lmm-uriui ruu]lmeunipped
Thn Lighthouse Bervice, Department of Commerece, established several new
radlo fog stations on all consts of the United Btates.
The uu&ﬂthﬁtﬂiphnmndmdhlwthumnﬂphmﬂﬂﬂl
wis more clearly demonstrated d the year
- A a means of eliminating in nnm,thn{rmiﬂﬂnﬂ
broadeasting stations were moved to the outlying districts of several ﬂﬁu,
'Ihalmdiuiml.tnin;lnthue{uu
%?ﬂmwﬂ rhlﬁﬁmnfrpllnﬂw%ﬂnﬂhlfﬂ mw
e - Radiuﬂm-puﬂ on of Améerioa, -H.u;-
houss Rleetrio & Manufacturing Co. u:puimunh in broadcasting,
aa high as 50 kilowstis.
Wﬂﬂumuphnﬂinmnn“ndbuﬂm“wﬂuh
eac‘;]ppudmﬂ:.hm sssortment of radio instruments veed in conducting tests
veah
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The Fourth National Radio Conference was held in Washinglon, D. C,
Iq"l'i:m- miﬁ%ﬁm of Amerios tha operation high-powered |
: T ; of &
broadeasting station &t Bound Brook, N, J., for transmlission of o
Europe. uﬂaﬂmugﬂjﬂlpwﬂmutpullnhiuhuw

One of the large elestrical companies condueted experiments to determine the
characteristice and peculiarities inherent in the pieso m-irutu.]u._ Beveral stations
are now using this quarts eryetal to maintain a constant frequeney which elimi-
nates toa t extent the '*beat notes ' resulting from two stations yning
st an au fmigunny, The radic-inspection service of this department hoa

wi orystals to insure

bean supplied thess aocuracy in frequency or wave-langth
_mmuramenti.
AMATEURS ALLOWED TO USE RADIOTELEFHONE EQUIFMENT
Effoctive Decemnber 7, 1925, the ex amateur regulations were amended

to inelnde authority for the uee of radic hone ggui ot within the wave-
le band between 5,500 and 8,600 kilosyeles (8568 and 83.28 metera), in
addition to the use of the band for this ee between 170 and 180 metars, at

present sut
) ILD;I:DUDHT&IE INSTALLATIONE
The following-named vessels have been with a radiogompass {dires-
tion lln-&-ug}: .Ef;ﬂfﬂ F. Luckenbach, E. T. m-j, Frml‘?in K. Lans, Henry D.
hiton, Hen

W ry G. Dalton, [linois (KDSZ), J. 4. Moffeti, Ma Crocus
s e S, S o it Qi A2

orts are not equl tua
Eﬂﬁdm,wﬂnhm:gmtﬂhmamuuuﬂd“ﬂm and Governs
ment Radio Btatlons of the United Blates,” edition June 30, lﬂﬁhg_*b:lﬂ

equipped with & radiocompeas, is not equi . The abbreviation **
the name of the vessel should be stricken

BADIO FOOG SIGNAL ESTABLISHED ON ‘“ELEE NO. 1" LIGHT
VESSEL, ELBE RIVER (NORTH 8BA), GERMANY

A radlo f s al ntal) for the determination of l':llh-hﬂn;
no‘l'mturgnm'humﬁad'h wiﬂrtLP:uhm“i

and distance s au ns
sound signals during fog and misty weather. procedure regarding this
elgnal is as follows:
C : =g F "= E-I-mﬁ :

8.8 sac, 1353 sen.
18 dashes (— —. — eta.}, each of 1 second duration, with intervals of 0.253 second

between aach dash, 19,705 seconda; silent, 2.352 seconds. o
. seconds and is repeated seven times in 314 minutes
and followed by a silent interval of 4 minutes. Total period, 73§ minules. The
mupduvmdmhhrapﬂhdﬂﬁmuhtmmﬂmthmdm

The submarine sound transmitter senda the Morse letter L {;_.¢} onee
every 30 seconds, as follows: . :

aeg., 21 sec.

This signal is sent regularly, snd when used in conjunstion with the radio f
signal enables & ship to dmlmhathhudngmdm&umthn

Determination ing.—When using the radio fog eignal, this operation is
effepted in thae ugl?mm“mr by tha uhi“'u direction finder; and when using tha
submarine sound signals, by means of the submarine sound receivers.

Dstermination of distonce~The submarine sound tranamitter baﬁ:u ita signal
&_.J'ﬂmm dutufthamdlqtqﬁm{._.. I mimnber. of

dagh (e — — #ta.) which ecineides with the first dot {.!Liat' the submatine
wmndﬂpﬂﬂ“mmiwd on board gives the distance of the ship from the light
m . .

Alternsiively, the number of sesonds which elapss after the last dot of the
madio fog (o s 5. 6 s o o) ; EOUltApled by OUB, gives s slmilar result. TUntil
both will also be operated d at 07 . 1800-1400,
and 1800-1900, G. M. T. The light vessel is located In latitude
B4® 01’ N., longitude 8° 18" E.
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THANGES IN RADIO FOOG BIGNALS .

The characterietio of Cape Henry

dﬂdn’hind 1 d.uhfur*?‘uinnﬁa Iﬂﬂn’triug m!“ln,hiru:m changed hpﬁlpl

il-l-—r l-!--—-m t '

e ﬂﬂm. . 1320 see.
characterlstle of the Galveston Jeity fog signal has shanged to one
dash repeated for 60 saconds, .:ilantﬂﬂmid:,‘ this: m
P ——
B sea. 00 meo.

OHANGE IN WAVE LENGTH FOR WEATHER BULLETING TRANE-
MITTED BY NEW ORLEANB (NAT)

The weather bulletine frcnm the n.tw.l gtation at Mew ﬂﬂmna, La. (NAT),
&l 10 and 11 a. m., sevent tima, are aow being tranemitted on on &
wave of 2,520 meters {118 illaayulu;p, instead of 2,607 n%l 16 kflooyoles).

ILE DE BEIN (FRANCE) LIGHT BTLTI'DH FOG BIGNAL CHANGED

The radio fog al at this station has been changed, and tha characteristio
of the station iz a= nlhm The letter “ 8" tranemitted for 15 seconds, long dashes
transmitted for 30 seconds, the letter “B" transmitted for 15 u-:rmn:lu, gilent
20 seconds, total B0 uanum:la. This group ls glven four times in sposes=ion, the
total period of emission being & minutes 30 ssconds. Thaﬂgm.lhnuﬂi
once on & 1,0H-meter wave durlog every quarter of the hour. App
Efdt.lun is 45° 03" N., 4 &% W.-Frm Avis aur Navigaleurs L4 {gﬁm, Pdﬁt,

osember &, 1920, -

LIZARD (ENGLAND) COMPABS BTATION BEARINGS UNRELIABLE

Bearings tranamitted by Lizard station in the mt-nr 282 o
270" are to ba considered unreliable. Ap gzc:iunn, 45° 50" N., 5° 12
W._—'Frunt Notice to Marinere 48 (1804), Apd!mirdir:y. don, T08F,

MONBANTO (PFORTUGAL) RADIO BTATION TRANSMITS TIME
BIGNALS

A time eignal is tranamitted du.il;r fmm this auﬁun at 9.3:} 3, M. T., ecorre-

mhimﬂmatﬂ.udlrdtm u#n m&nn vut by the Lisbon

atory (38 42° B0.5" N., @° 11' 10, 2” ) an mﬂJh be quite
reliable for uhmhinguhmnumem

U?ﬂme;ﬁamlfmmﬂbumtuqnilhhm {in Por-
uguese

. - (M3IT) repeated 12 fal=
" lowed h}r a sllent period of 1 minuts, tmes,

aEE EEE W E o

« (Hime slgnal).

om, 38° 43" 47" N., 9° 11" 17" W., ualli[ﬁlﬂﬂT? wnrn!nn;ﬁh 800 metars,
k . —Prom Notice {0 Mariners, Londo '

E

-
Sow e,
-
r:} l:nJ-

&

(=

ST

to
to
to
to

228N Sel

L-1 -1 -1 -
BRER B

!

COLOMBO (CEYLON) RADIO STATION TIME SIGNALS

time ﬂignlh are now transmitted by this station as follows: (o From
,CI.M. I(:h-m nnthuﬂﬂlengthnliawm-:ﬁe w.; () from
17, G. M {ni?'i]J nn the wave length of 800 meters, spack. Indian
tlme ts 5 hours and 80 mioutes in advanée of the above-mentloned
time algnals hentm‘.-:rra tranemitted from 4.57 to § and 17.57 to 18

oivil), have been discontinwed. Looation ( ately) 8° 6§ N,,
. M}m \FPHNM Hﬂﬁﬂ# Hﬂiﬂﬂ Jfl'ﬂmhr, 1988,

Bag
: E]g;?E

aﬁ
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OHOSEI AND TOKIO (JAPAN) BADIO STATION TIME SIGNALS

The radic etation at Choshl HnnGhuthuhﬂudTulm{Fumhllhl]
tranemit radio ﬂmaifnmhlwigidlﬂp mmmndn:ﬂindﬂ.ﬂ M T., corre-

to 11 and 2 ;
%ﬂhmnﬂrm Tha

m&mﬂnﬂhuuﬁm m mwm&:udmmfh

b, ."!I't-lm M- TJ m. & . Higmal '

MEL 86 m— —— —— —w= . tte. (Warning).

tﬁ; 00 01 — — (first time signa).

{3} 00 BB mms e et ete. (warning).

13} 0 01 — — (socond time signal). |

Iilu BB sw e s v — e o+ Bte. (WArning).

13} 02 01 — - (third time signal).

1} 02 BB v b8 m s 0 4 s 4 o 080, (waTRInG).

12 08 01 — — (fourth time signal). '

Ig 08 7 S ———— A T

1§I 0 01 — — {Afth time sigaal).

time 5

35 48 N

L

BROADCASTING STATIONE EQUIFFED B0 AB TO SUFPRESE .
mqm C

Emﬁnﬂﬂrh nHﬂ-dhrudwﬁqﬁﬂmm mpu'rlldﬂﬂ

radio of thia m‘:ﬁ B0 i §0 FUDprtes os, This Mot is
additional to p-n'b Radio E-'ﬂu Bulletin for December, iﬂl.
Call mgmal Lasation Ciwrrasr
—mi

EEDE | Micampalty, Minm ot wxﬁ;‘; '
EEFEL %LE&?“.%M ..... rreman Fitsl Lamap (Rlghy-Gray Hots o). :

L s T T ——— Uni ¥ af Ennkgt
Fir |t Mol oo o] 00 g Rlecirio & Masniusiaring O - -
EFNT am&m—;.u e —— Field Ssd Cp.
ﬁ% % o m— 7
R B oy T A ——— Eolia Park £y aopslistio Amociation.
Erwh | M i e Biros, Plotiras (Tn).
EHI mﬂﬂi‘ ................... Timgi-Mirror Co. u;-nwu‘mw;
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A STATISTIOAL STUDY OF UONDITIONS AFFEOTING THE
DIATANOR BANGE OF BRADIOTELEPHONE BROADOABTING
TIONE | .

The cofiditions affecting radio transmission are well known to be too eumﬂe:
to it s simple analysis. A direct method of studying such conditions
-nmr varistions ie the analysis of & large number of &imilar observations
taken by an organized group of obaervers of recaiving conditions. The Bureau of
Standards has made sush an investigation, and part of the results are deseribed’in a
papor just issued, Technologic Paper No. 297, A Btatisticel Btudy of Conditions
Affecting the Distance Range of Badiotelophone Broadessting Stations, by €. M.
Janaky, jr. This paper describea one year of the investigation of conditionas
affecting distance range of broadcasting stations by the Bureau of Blandards
with the aid of about 100 voluntary o vers, The observations were made
for & year in the period 1922 and 1023-on transmitting station HDEA of the
Westinghouse Electric & Manufacturing Co., located al East FPitlsburgh, Pa.
The cheorvers were scattered over all distances up to 400 miles from the trang-
mitting station. The dats obtained were analyzed on automatic machines.
The paper gives charts showing (1) variation of strengih of atmospherics, (3)
 yariation of fadirg, (3) relative magritude of obstacles to reception, (4) varia-

tlon of interference from receiving sets, (5) relative magnitude of u'butu:lns o
reception grouped in bimonthly periods, and (8} mean relishility of reception
as o function of distance. #mp;rnftihpnp-p:mu be obtained for 5 cente
from Eh?: Superintendent of Documents, Governinent Printing Office, Washing-
‘ﬁh, . L ¥ . : -

RADIO-FREQUENCY RBHISTANCE AND INDUCTANCE 'OF COILS
USED IN BREOADCABST REOEPTION - -

The results of & series of tests by the Buresu of Standarde on coils of differunt
sbapes and wound with different kinds of wire are given in & paper just lssied.
This gives the experimental data on the radio-frequency resistance and induet-
ance of thesa colls within the range of broadeast frequencies. The results of
the teste are plotted in graphs, so that the reader ean use them for &
eoil for a desired purpose. 8 ons used are for eoils suitable for broad-
oast receiving apparatus. A diecussitn of the Important characteristios of coils

VEn,

is : : . : L
g paper iz Bureau of Standards Technologic Paper No. 208, Radio Fre-

Eney tance and Imductance of Cofls Used in Breadeast heaapﬂ:m, by
1 Hund and H. B. e Groot, a copy of whish may be obtained for 10 centa from
tﬁm‘fupaﬁntmdmt of Documents, Goveroment Printing Office, Washington,

STANDAED FREQUENCY ETATIONS

. - —

As a result of messuroments by the Bureau of Biandards upon the transmwitted
waved of & Emited number of tranemitting stations, da mﬁvu};:
month's Radlo Bervice Bulletin on such of these stations as have bean o
maintain & sufficiantly eonstant frequency to be useful as frequemcy standards.
There may be many other stations maintaining their frequency just as constant
a8 thess, but these are the only ones among those ohearved.. 'ﬁm-il, of sourse,
no actual guaranty that the stations pamed beiow will maintain the constancy
shown, but the data indieate tm degree of confidencs that can be od in
the.ud'll'ha t.‘;mmiﬂadfmq m-l’r;:m'thm uhl:mh;u‘;:hbﬁu for
standardiging frequency meters other appanratus prooedoe- n
in Bureay Efﬂhndll‘dl Letter Circular No. .'lli:l'], whieh may be ﬂbﬂhﬂﬂg;"l
. having actusl use for it upon jontion to the Bureau of Standards,
mhnm of Commeres, Washington, D. C. e -



20 BADIO BEREVICE BULLETIN

|ul.-dun|hl
Biation Crone Lomtian q&lmr by meas- ey
. el | e | M
' S|y, 0,
1538
P cant Fer cond
WQLk | Redle Corporation of Ansar- l::u-Hl.n';I Hll, L. I, 713 2 [ %] [ 8]
NE4 l:l'm-d Btates Navy_________ Annapolis, Md__....| 1780 mi W & A
WCL | Radia Corperstion of Amer- | Barnagat, WI e wi | .= 3
waa Da : ; Tygkmrton, No. 1, | 1886 M| =y 20 .8
WL m“-!-!HI'H-ri-HHr- ----- H!ﬂ."‘ :L FTWI'III.'. . mp L -] W1 «3
'ET ml-"“-' SLiEEEEp SRS - . Il Erermmseree. “ r H JI |.I. !
WVA | Uniled Sinles Army......... Aﬁﬂ'ﬂ.'ﬂ - ﬁnﬁ‘ & m 2 4
MAA DM o cecmccescasoncnnn .| AFilglon, VA . . 1318 -2 18 .1 N
WIR | Tewsit Eedlo & Phonograph
ﬂl:l.. - ml Hl—ﬂrii — “N ‘ 1-5 ﬂ ‘
WOX | Detrolt Free Fress ...
WEAF| Ameriean & Tele- | Wew York, N. Y....| #@ 4 7] L]
WOAF ﬂ%‘;& Potpmsia Tele | Wehington, D, O..| M0 ;| 1 1 .
WRO | Radls Corporatien of Amee- |..... [ T— ] M ouT el +3
WaB AEEI. Journal____________. Atluntn, Ga oo o 00 w| .2 i
way Elsotrie Oo.........[ Behansolady, N. T ®| 3h o1 .
WEHE %’Wﬁm« & | Byringheld, Mem...| #00 2| e N .2
EDEA| THucccccccssssssssasss .| Bast Plttsborgh, Pa| 990 7| W o

| T e eigueal [Ty
¥ Baima aql for both ol Istters (WIR and WOX).

ATANDARD RADIO-FEEQUENOY T;-AHBHI!BIGHH, TJANTARY TO

The Bureaun of Standards transmits, twice a mun:h‘rndjn signals of definitely
anncunced frequenecles for use by the public in standardizing frequency meters
{(wave meters) and tranemitting and receiving atus, The alp are trans-
mitted from the bureau station WWV, Washington, D. C., and from station
SXBM, Btanford University, Calif,
The tranemisslons are unmodulated eontinuous-wave radiotelegraphy,
A pomplete imﬂmr:r transmission Includes I-“Fem] enll," a ‘‘standard fre-
migoal,” and - “announcements.” The “general call” 1n von at the
g of the E-minuta iod apd cootinues for sbout 2 minutes. Thia
dea & statement of ithe wenay. The “gtandard fr noy elgnal" is &
series of very long dashes with the call lettars (WWV or BM{in veaing.
This signal contipues for about 4 minutes. The “anpouncements™ are on the
samo frequency as the "standard frequency mignal™ just transmitted and con-
taio & statement of the frequency, An snnouncement of the next frequency to
be trensmitted ia then givem. There is then s 4-minute interval while the

It

tranemitting set s adjosted for the next frequeney.
The :I;:ﬁ: can be heard and uﬂ]‘hﬂg u-htfn-nu egui for continuounse
ve reception at distances within about 500 to 1,000 miles from the transmitting

ngton, D. . Even though ¥y a few

There was an exosption, on Decamber 5, to the regularity with which these
signala hﬁﬂﬂfbﬂm t-m?.ltli‘ﬂ red on the ummﬁhﬂ?‘fu Eﬁdlﬂﬂ of n: uun:lr]m
breakdown of part of the tranemitting apparatus, gignals were not sent oo
that date from ion 6XBM, Btanford I?ﬂmarnltr.
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Mareh from both the Bureau of Standards and Stanford Uni is an followa:
Seheduls of frequencies in kilocycles
[Approaimate wavn lenglhs in meters to parenthesis!
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——
Tima o Ten. & Jun. '™ Faeb.§ | Feb. 20 | Niwr. 5 | Mak'X
10 o 10008 p. m - 1, 500 LY 25 3 1 5l %
e e 7 sl ) ees| aom) e
{18E) (BLp [lﬂlﬂ (BET) 71
MM 10 BT D Ml ivsnsrsmm—scarpmsssnss k. B 3, f ME Tan
1T BXp | O 0 Hi EE'I-'lI’Hl
TR R ——— %ﬁ i..gtl Ual}-lﬁi ar “ﬂ
10uA ko 1058 p. m aw %11!-] i n.igﬂ % jﬁ
LT NIRRT 3, 45 ttm {Liﬂ ":ﬁ.'i z :
A — ﬁ :ﬁ i | ]:'ﬁﬁ h}ﬂ
Ha AP =] o B i3] (A} hﬂl hﬂb

1 Eastern standord tHme for WWY, Washingtan, 1. 0. Pealfic standasd times for 8XB M, Callforn s

REPERENCES TO CURBENT RADIO LITERATURE

This & a monthly list of references prepared by the radio of the
Buresy of aod i intended to cover more im w af
interest to profestional radio engineers which have recently appes E d-
icals, books, ete, The cumber at the left of each reference &5 the referanos
by subject, in aceordanee with the scheme nted in A Decimal Classification of
Hadio An Extension of the way Bureau of Btandards
Cireular No. 138, & copy -nl which may be nhtuna for 10 cents Emm the Eum
intendent of Documents, Governme Washington, ID
ruhuuthluﬂat&dbu'iﬂwmnﬂnhtun Pmmm“:mum
The various periodicals oan be consulted at large

Rli0.—Radio prindplo

Elia Riey, J. What are radio waves, Badip 8 BT, JRnuary,
Runa 0, E. Mimmmmm ﬂmawmhmmm
EilLl Pb:-.tul 1Ii'li‘ Tha ﬂﬁmmﬂ reduction of feding. Modérn Wirelss (Loodod), &
prANEN E&E.‘H’ ¥bgorrpiaons om Mnding lnﬂﬂhh'hitu?mntiﬁnﬁw on of the plehomans.

E--ld—'l‘-rmuul. Radip Seation p.z.. ﬁ'ﬁ E
R1l3s I: L. Mew facks ahout the oiikess Hl..l
Ri11s T A.nlrd:hnuﬁuml n:irﬂ-lln Imlﬂl'- Epﬂ BAS-TOT,

RIZ.1 E?nu'ﬂ' ki i Tha direction finding wnmmmm Tour. Inst. of Else.
Tras1 :%‘ ?ﬂnﬁhn&u}nn 5 iuumnmlm.m-iﬂ’mlp

Riasa Diuﬂunﬁhmnm l.'rnﬁullrtlhlﬁhmlllu 1503, isaded

Wth F. 'T'hu raciifleation of smeall redin diTeremot by hasns of

::1:“ H.*_;T =, E;.E::Im‘hlxm I;L‘mhlﬂq .u'-“'w'lm'hll'. i, -~
Ladic " 13, pp. 700-J63, Dechmber, 1925, W T Freo.

E:ﬂl 1925,
R184.75 Hﬁ H. Wawe recelving systean. tindted Btates Patant Mo. 155644, fsnsd Thacombet
) R00.— Redlo measurements gnd standardiastion

Rt Helor, . A.  Heoolvir bod wave-mater aalibration. Q8T, 8, pp, 1819, Degamber, 1608,
Hau %ﬂ?hmm TUnlied Stales Ho. 1 leeiiaed  Chbam: bar
Ra0d. -~ Fodlo apporeius and ssipmend
R %I&Eﬂmﬂm;mmm mmmnmﬂ-m
B lmﬂ.mmm United Siates Paisnt Mo, 188181, Ssaad
EH33 .E.wmndlhmiw. Eﬂ!ﬂﬂ“ﬂhﬂﬂﬂ.m
:E H.T. -unhuuumnmmmamm United Seates Pasant MNa

lmmped Depeanber &, L
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