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mrmllwlﬂ]eqﬂlhihﬁu.
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Mumwmmdnn-lum_ﬂmuuu-tm edition of Tuos 30, 1995, and Inter-
nAtiooal List of Radlotalegrapt Stations pﬂdihﬂhg- ey e
ool
Name of veassl | 8 | Rates/Service] Hoars Ownar of vaasel Eruien oo
Brandon. ... coee- EFYL |eueue 3 X nuut;udvlm Michigan Trameit | 1. W. T. Oa,
E. 0. Coosby____. WIP 4 | Pa N 'm:mﬂpm RO A
Hery W. Breyer. | E¥¥T | 8 | P | x H-nr 'mhm Kavigation
ndians Harhoe... EUBS | 8 | PO | X “"'B’"f ........... .
L-mm.-.--- ssmmel BEFELD ] ;E X lmph D'B-gﬂu R Do
ﬁﬁ'&"" EE A i PO } Im aﬁw“mmw"" L 'ﬁf‘n‘
Fermando. | EF 8 | Pa | T |MunsonBsamshipto. 77|  De
w_ﬂﬂlh._..... iﬂﬁu ] I | X HI.I'-IH & Hﬁm H. !:;!Di
Lake Getawuy.....| KOLZ : o | X i s .
Laks Glspns.....| KU § 138 | 2 | Nl i'in--fm-w- %53 L:h
Laks Medford . ___| EZOA Lawranoe Blenmable Ot ., oewees
Laks Wmhbomm, | EHEL E ﬁ % 'EI‘# S ..E...........- g:.
g_'.«_h E}rnun-:‘- wmi 8 r}g X ﬂu;-nrn & Hargn Co_____.

[ A— Ry g Pe TR cwing Corporstion, ... ... '
Fuoeh e Ervz Ll ;-] D Wl POl | PR 0o,
S eaabawi | K¥BQ | 8 | FG z o I R B et

i 100; systam, K. O, 4, v, w. L. mm Eog, 908,
'ﬁd'-b.'m-mn.ﬂ rlnfr ﬁ.'r.’ %.

Commercial land and ship stations, alphabetically by call signals
[, ship station; o laod statlon]
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ER Lakn Weahbarn,.. ...
EBTD Laks :l-l'hn
EURA Indtars Harbor_ .. .....
ETMY | Laks Gloms.......c...
ng. I.ﬂét M e
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Broadcasting stations, alphabedically by names of States and cities
(Addidons to the Tdet of Radbo Siatlons of the Toiied Bistes, adition of Jone 30, 1]

- —
Btale und city ﬂ% " Buate and ety |%
Nebesska: Clay Bestar - oo BN | T Rinarile. oo eeenemeerenress] WQAC
e I el 1
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Fre

ﬁ:'"“ Location of station (sdres) OwPar of station Te| s | e

EZ101 | Bpoksas, With ooorserrarmeaos arth Central High Schocl........ 00| a3 | 1,180

B | S| Rk i e R W 1R

Maln Bireat. .

B AL ST -1 'H'II!'_I ............ B | TP 1, &

WoAC A S— i m“""‘”;‘”“” 00| Baz| Lam
O Rallcamsad,

 Special land séations, alphabetically by names of etations
(A dditons to the List of Radts Statiove of the Tnited Staies, sditon of Fabs 5, 190E5)

Bosmen, Most—. | IFE | Mo iaha . Slemat
Bpecial land stations grouped by districts
—_—.. e — S —— ———
Cull
_,,':,;‘L Distriet and station ol ' District snd statios
b 1] Eeventh diatript: Bossman, Il.l'm__..._,. v | Minch dlstrict: l:n-t-rlli.u-u.

ALTERATIONS AND CORRECTIONS

COMMERCIAL LAND H.l‘!‘IIEI-HE-

ummﬂmuhmﬂmthlﬂﬂhﬂhﬂmﬂhﬁhﬂ lﬂl‘
I n.mmumutummu ﬂnﬂlﬂwhlmhu. Hﬂ.m

BurraLo N. ‘E’-—Eylhm, HHy—Eim.n spark, 1,000 and composite v, 1. tale-
< Crry ;g;'m k" 1,1 5.
LIF.—=TY .
ﬁ:ﬂn Mica. (W DI).—Loeation (approximately) O 83° 03’ 00", N 42° 20°
mr'.l'
H Fua—W. L, 600, 625, 2,175, 350, 4,759, 5,552 ‘
Et.:tr:l];?&t all pnrﬁa ,2, fnﬂmns—nnm stations: Cleveland, Ohio
{EDPM}, Fairport, Va.; Tuﬂkaﬂun, M. 1. (WGH).

COMMERCIAL SKIP KTATIONS, ALFHADETICALLY RY NAMES OF VESSELS
A s, s :"""“ﬁm e e e by 1he Berne bare
ABBECON. v; 1,000; w. 1., 600, ‘J’l]'EInj
AawiLAxE.—W, L, EIII, iiﬂ.
iumnn.ﬂwﬁ Eggb;: 0%50%!!}

GWIMOOR.—W.
Aowza—W. L ;
.a.-m;whm, L#..-.:m, 1,000; w. L, 800, 706, 800,
Aullw arre—W. L.,
~—Owner nl‘ ﬂnﬂ Munson Steamship Line,

A aion Gantuolied by I W. T. Go.
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ﬁ.mﬂ—mmmm&ﬂhfnc.¢ :
Bawnack —W. 1., 800, 7048,
a'-uu .u;nﬂ:m B C A vt iulup-ph,m:l.,mn.m'rﬁn,

E.tm.uwu.—limgn
of vessel, Ford Motor Co.

B, o, owner

hmruu;.—ﬂhﬂw eontrolled by L. W. T. Co.
BoosraLLs.—Station unntrnauad by i E tiu. : ———
B[I:ll.l:li’ﬂ'l.'ﬂ'ﬂ' fr— v. ; w. g ﬂ‘ﬂi ]
HI.'II. 875; rates :SJ Hﬂrﬁh and Bouth .ﬁmﬂi and sorvioes,
ﬂE:I‘.'I‘Il —— R

Carnsmixa D.—W. 1., 800 S04,
el “”Hﬁ & T emeaph: w. L, 600, 706, 780, 300, 900.
HOINTUB. w ! A
Crry or CrEvEvawp IIT—W, ] i".i'ﬁ Dﬁ
Ern‘-u:r D;mh.fmu 200, ayutm ﬁiﬂ'j—ﬂml 1,000; w. L 00, To8,
B00; station con owner of veasel
CrowTarr.—W. L., add '
CoMMERCIAL Ganmm.—ﬁanga, 300; system, Kilbourne & Clark, 1,000,
&min.—-ﬂtnhunﬂll:unh'uﬂu%: . 'Ii hig :
raoN.—Dwoer of veasel Bteamhip Corporation.
Crrugnia - Correct orthography Cytherea: system, composite v. t. talegraph;
w]ﬁmmﬁmsmmﬂum*ﬂew n:l" Corporation. '
DAROTAN.—W, I, &0, 800,
DesrwaTER.— Name changed to Lemusl Burrowe,
Deracro.—W. 1. -EW T06, B0,
DorLEarown.— , 600, 706, 800; station controlled by owner of vessel.
mﬁwnﬂ*w Lsﬂm Tﬂ%ﬂﬂﬂ .
RN 1GHT ~—3yatem, Na S00; w. L H'ﬂl'.-‘r. TG, 500,
Fasrenn Bra,—W. |.,ﬁm o, 0

Cun:.utlu -—W I &o0, 7
Cascapx (KDIH). —W. 1, 1, %‘?:, 8OO,

EgLeppox.—W. L. 706, 760, BOO 1,000, 2,003, 3, 2,400,

Enmmu{miﬁ—mrl ﬁm,'l‘a% ; rates, etrike out Lakes rato;
station controlled by owner of vesss

ErigEA W.I-I-l-'l'-'ﬂ-.—ﬂ . R . A, v t. telegraph; w. 1., 800, ?EIE, TH0, B00, OO0,

Euzasere—W. | 706,

Rio.—Name changed to Brazos; owner of vessel, Mallory Steamship Co.;
gtation controlled by I. W. T. Cao.
EL BigLo.—8ystem, Marconi, 1,000; w. L, TOG, BOO
Ei Bop.~—Nams changed to Pecos; owner Viasel, Hu.]lm*_nr Bteamship Co.;
station controlled by I. W. T. Co,
E. W. BincLar—W. 1 Ea0, 706, 00, '
Finuormn.—W. L., 800, 'i"i.ll&, BN ,
Forponran.—Range, 150, !.Iut-am K. C. A, 1,000; w. L, Hﬂm'i"ﬂﬁ.l!ﬂﬂ.
FRERMAN. R C A v. t. tele ]:nh w. l,am. 706, 8OO, 900,
ﬂ-mamm—ﬂrﬂm, Marconi, 1, 1., 800, T06 EIII
ﬂ»n-uan.—Ram Eﬂl:l, % a.w.r *anenntulnbtlﬂm L, Eﬂa T04, 500,
GreTLocE — W, 1,000, 2, 100, 2
Gorr Prince. —‘# L, &
Hisoop.—W. L, 604, 'mﬁ EI-II':rl]I
Hamrroy.—Owner of vmel Eastern Bleamahip Lines, - )
Hawuw F, McCormiox,—Station eontrolled by awner of voessl.
EHE EB’M[ mfmttﬂgmm #00, 706, 750, 800, *
DOERHA, v, B ; w1, 600,
Hoi -a;m Nars Maroout. 1000; 1., 600, 708, 800; strike out
UMRICK gtem, Mavy-Marconi, 1 ;W y ; Tatea,
Great Lakes rate; owner of vessal, Ford Motor Co.
InprrzNpENcE.—8tation controlled I:r;r ROCA -~
lowaw.—W. 1., 800, 706, BOO.
Jacox.—Btation controlled by owner of veasel. -
JauesTown.—Owner of vessel, Eastern Steamship Lines,
J! E 'D'Hm—w-l L HW, TUE, &'II
guunm—mwbl. add éﬂﬂw 200, T08
OBEFH TUDAHT.— W . Boo, ’
LAkE Er..t.nu:un—{}wnurul’ Munson Steamehi I.d'.nlr.

Laxe Fanvaw,—Name m Munlaon; range ; mywtem, I 'I:!. .l v. b
talq:ﬂ.ph, w. L., Eﬂﬂ ; owner of W ‘.Iil Stewm
i Prawwr . _...'l!'t-nm-. r -u--l-—-h- W R A M « e | UMW TR L] tll-l!.inn
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Gro,
II:nm:-n —El-l#un
TPALILE.~—W.
Ma ﬁ mun’ﬂn. 2—W. L, T8, 875
Hl“nmaw.—ﬂ*ngmn o dd qur spark, .I.'ltll} w. 1., 800, 706, 500, 1,800, 2 100,
4

2,400,
MEurms Crer.—W. 1., 600,

I‘Im;—w. ]l' m “l.
LinERTY —ﬂhﬂﬁt Arotled hEIL C. A,

M EXOMINEE. ~OWher of ut-h-rn Transportation Co,
wﬂnm“_%i mmﬁ'ﬂ.m station controlled by R. C. A. (U. B,
' clum:Rm.'gn.m R.&Lr.t.tﬂqrﬁph w. L, 800, 708, T50,

B0, B0, 1 1, HIII' 2,100,
N S v, Moin Bl Lis
4 — , M.
Hhtuf—ﬂm nf vewnel, %ﬁnﬁ Bteamship Corporation
Norriwa—W. 1
'D{:ctnnuur...—# 1L, add
PALLib—NAme ohan

Peenress (KFYV).— lm.nlhm,ﬂ.ﬂﬁr.thlﬂﬂiph w. L, 800,
708, 750, B,

PerEr KEnn.--Station controlled by 1. W. T, Co.

PireaToNE naum::.——w 1., #ﬂﬁ. am.

Prruovre (KX —Hnun.

Poinr J'I:I'IIII'II. tiom r.-nuhullnd h:r F. T. Co,

Pﬂl“ LEH.A.—-— Iu m. m-

Rerizr.—W. | 'i"I:IIE- 8O0 ,mn #,mu, 2,400.

ResoLvre (K fEfM} —W .'L, aﬁa.

Eu:&: Em;ﬂwﬁ.{%ﬁﬂﬁ, l,ﬂﬂﬂf w. L., 800, T08, 800

E:Enmuf.tnn . &'ﬁﬂ 06, 200; ll-l-ﬂ-l:rn controlled by R. C. A,

8auvze Q. Brown. —Eyntam "R. C. A. v. t. telegraph; w. L, 00, 708, 760, 800,

B0,
Baw Juaw {WW'H],—ﬂ'lmu of vulaI, Jmn K, Nelson.
Barcoxiz—W. L. .
E“m?w_ﬂ“;{)h %’ﬂl a4,
E;ggg:—{}m of vmﬂ E:sﬁrt B‘I:ﬂmlhlp bm—_u-uﬂtm
Bas Soomm W, Ly o, 200, e, 2.

— m

En:s';::; stem, add Lowensteln gpark, 1,000; w, L, add 1,900, 2,000,
gn.nmw E?.Ir— WIET nf Clyde B. Hewes.

E..ﬁ.!!' . []
—y EFHHJ —’ﬁ' L 600, 706, 500,

cony 84—W. L, 0, '
Eunmﬁwil. . -Gn&mlndlw,Tﬂuupuilﬂl]} w. L, 600,
Hmr r 2!1 L] 2I -
Euuﬁnrr {:Im.l.—-{:rnar ¥ h Mungon Bteamship Line.
Broant Dovtan—W. L, 606, 708,
Boreaa. L. 600, T fdn?ﬁm.m
BuMANCO. _EE'F' L, d;%ﬂﬂ ?J'%%, 800,
Sororrco.—W. 1. . %H.Lﬂh

1,000; 00, 708, 800,
g“::nhn.—m _E'“idn HM' H’muniT 400; w. L., '@00, 708, SO0,

Usirren E-:'ﬂu X 1 fm raten, North and hmk American and trans-

VT Statin ﬁfﬂm‘i’fm C. A

gﬁ HJ::EE?;EM “r-m l'flﬂgltlnr{" ’{gg?: n‘ht.'ion nultrnlhd
w. EBﬂF.nng'vl.—‘W \., 00, TO8.

#?Em—ﬁnm% ILw{»:EI telegraph: w. L, 800, fm,mmu.

SO0, 2 lﬂﬂ 400,
erln.'llj. _:.-.%2 Bteamshin Corporation.

E-.Ei-—':l-
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B 'nﬂ Buford, %Mm ¥ Mo Alister. FII:dJ;‘W
E Huu{'u, Hmuuri {“II m:% ]‘dm.ﬁrrl ME#J

CONMERCIAL LAND AND H-II.'II !‘I!l.‘!‘:lﬂﬁ.l.,. MH—T BY CALL slINALS

ﬂHLmdleaFl-hn H.K':Irmi rud!mﬂfrﬂi
Lemual Burr-nma, l.!] : ot
SFIL RFEE. KPez tﬂiﬁn ﬂi%r%mmknﬁgt wmt EﬁE Z
WMT, WNE, mwﬂl 'WTe. ' ' ‘

BROADEASTING ﬂ,t'!']ll]!l'l, BY -I:LII.:I... BLGM A LS .
[Alparations and sorrsetions o nmhﬁqldnu&dhmmuﬁl United Btates, sdition of Juse

T A LA S,
AN T H
- watta; nrntrcrrarl.l:hn BhleT!nunhln Radio Assoeintlon ( Moare)

Ermmmanu urq.]—ﬁuﬁpﬂmmgduﬂmc ma,trn.,
Intm {(Burlingame, Calif.).~COwner of station, EFOB (Ine.).

E?ﬁm G.E%T“ +—Pm 1,um

a-nhmmm,w.—w'J.,m tc.,lm
EYWE]N LiL.}. ) 3,600, ﬂ.fj‘

E.mm (Newank dn n—m’nu h lm
WBAL (Raltimare, Hd.. 1., :4&5 '

ko,
w::wrnc::mm* , 1) —Cal hgﬁga nmm:wm.m

WEAH (W El-uu —ﬂll]
WEBK ﬂrm:d L[I m;ud to WOOD.
WGN ( —W L, 302.8, f¥
WJJD {H —W L., -ETI:IE fj" kn, 810,
gi Pﬂwe.r. 1004,
\rIJ.fa no. ) —Pcrwal, 100,
!h‘Eh out all particulars tha call signals, KFBG (Tacoma, Wash.);

KFRM (Fort Sill, Okla.); e, N, Mox.); KFVU' (Ko
RFWP (Browaes s, Tox. m-n: e o e

h“EB&Thu Cﬁ W hflnnmunl Wdl]’lili}ﬂfgu o Hu]'

Ohio); Ennitl wm Gnn'dl]e lflhin WL 'Gmun
gt JE AC (Lims, um}. Wrn& {Buffalo, N i)i l-iuﬂ:us

BOVERNMENT LAND BTATIONS, .l.l‘...l?:!l.l..lﬂ':lﬂ.!..lil..‘!.‘ BT Hlﬂll or “lﬂﬂﬂ'

g sopons o oo S Lt By i - LR
Cars Hewmy, Vi-——Loc. O 75° 59' 54", N 36° M' Eﬂ"' range, 60; system;
Weatern Electric Co. v. &, and 180, l-L'B.
ﬂ-.;::d Lewas, thLTR;;ugai B0; unhrm Wuhm E[mh'lu Co. v. t. telephons
I
Carn Mar, N. J. (NOY).—Ran uj'ﬂm AWestorn Eiectric Co. v. £. tels-

phnm:ndhlapaph w.l, 1
Lm. 0 m-"w 35, N

CBATR 42* BG' BE': ED" ayabern,
Western iﬂnﬂtﬂ h; w. Lllaq_.
Nzw mew, ﬂmm' {NL'EI' 'D 72° 05’ 81", N 41° 31 W"rmﬁu
aystem, Wertern Electric telephone and aph: w. 1,120, 148,

Hﬂﬁli'l'f BracH, EI.J'I _*t-.lm L'.I ?3" ﬂ” N 40® 33 -ll.ﬂ-‘ih 5O; l:ltuu,
Wanna Harm Mj.u.__._;.-nu- Kg atrntErn hmhhﬂtihiﬂ lﬂn w. b telankbooEea
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- QOVERNMENT SHIF I':'.iﬂﬂ.ﬂl, ALPHABETICALLY BY WAWNES OF ETATIONS

' made bo the List of Radlp Btations of Bta
Wﬂu uﬁ%!ﬂd Ao Siations pUbibed b Ehe Beras bard)
Savxes~—~Owner of vessel, Unitqd Btates Coast Guard.

SeuiNoLE~—Owner of vesel, United States Gum ﬂqud U, 8, ‘L‘.I
Btrike out I.“ particulars of the mllﬁmng—nlmd 8. C. 84,

: mvnwnm- LAND. aND- &BIF ETATIONS, ALPHABETICALLY BY CALL BIGNALS
Btrike out .l.]l ]Jﬂl'ﬂ.l:l.llll‘! fﬂlﬂwlng tht: call signals, NGF, NODB.

-II"I'I:'I.I.I.- H'I'I'IJ' aﬂmﬂa, BY WAMEE OF STATIONS
Immmm Ln'hn:l.ldl hhbﬁﬂlﬂlnhﬁm of the Tnited Ellhu.-aﬂlilndlu-

Du:mn. Catre, {ﬁIBH}.—Eh'ﬂta sut all puﬂcu]m
mﬁiwiﬂmmw— ﬂ'!ﬂﬂlmﬂrm

(A : B N
twnq_thnn ﬂmmucmwfldhp mngnﬂiﬂaﬂ ‘h;r the discharge
13:1. nz diseovered electrothngnetic hﬂueuun betisen two entirely sep-

Nl

W“ﬂ mmiﬂﬁdﬂﬁmﬂ h?ﬂhknnnutbyﬂmhmd
. 'm H first mﬂunlﬁhﬁigffﬁqm ﬂmmmﬁm and pointed
1 enry Uency @ ong n

tus that the discharge of a condenser is oscillatory,
1842, Mﬂm& made wireleas experiments by electric conduction through
watar,

1843, d that if it wers posaible to stationz not more
ﬂunm pﬂ.‘t mmth# ﬂmﬂn wunldhannnudaf

Lindu:rmdamﬂim-uuhinmmi wmm
Lrhrmmufmmﬁtrmmmﬂ tﬂn;mﬂm uﬁh;m

I!ﬂ-, - Wilkina revived the same uuggut[nm for ‘wireless te phy,

Dr. O'Shaughnessy succeeded in passing intelligible signals t mutultln

ction seroas u Hiver 4,200 feel wide.

1882, Heyworth patented & method of eonveying electric signals wlthmi the
intervention of any continuons artificial conduetor,

1867. Maxwell read a paper before the Royal Soclety in which he laid down
the theory of electromagnetism, which he developed more fully in 1B73 in his
great treatise on electricity and magnetiam. Fla predicted the existence of the
electric waves that are now lised Iin wireless Hﬁyﬁh?

1870. Von Bezold discovered that cscillations set up by & condenser discharge

ina wndm pu rise tn- interferance phenomens.
Mlm ton made various experimeénts across the River 'I'lu.um with
orsa’s

1874, Huglu discovered the phenomens on whinh d-npinﬂ 't-ht l.ctluﬁ nel'
ocoherer. The coherer wull.iurund

1888, Trowbridge found that slgnali ﬂ&t u.rr!nd on nurmuldzanhh
distances by electric conduetion through udhalﬂtnrblhmphmnnt

oy R
] u:parlmantl with Trowbridge ::wtlmdm the Potomac River
mﬂtuiinthnduhnﬂunﬂdgnnhltndlﬂlmdﬂi

Profesacre Dolbear was awarded & Tnited Btatea mtantin March, 1882, for
wireless apparatus in eonnection with which hutmadathammﬂtthnt“m

trical communication, waing this apparatus, mi hthaﬂhhﬂlhadhutiﬁnpnlnh
uﬂn!nhmmthmﬁm-ﬂfumh buth?:-wm fmharlnmnutm
It appeared that Professor Dolbear made an approac tha method that waas,

ILLMIIM.I] mﬂwh.l.ndldh[um:ﬁ tuba:mwmiw{ihmm

| I [ = -.L.l.j acaim s alems abecl s s s sdds cwasaa
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1885. Edison, assisted by Gillilaud, Phelps, .l.miﬂmlth worked out a syvetamn
of communication between railway stations and movi ﬁ trains by means of
industion and without the use of eonducting wirea. n took out only one

taut on long-distance telography without wires. The application wea fled

1885, at the tline he was working on induction “hﬁrﬂ + but the patent
fI'-Iu lﬁ-?‘:!l‘i‘l] waa not lssued until December 20, 1801, t waa p
rom him by the Marconi Wireless Ta ph Co.

Preece made e iaﬂ::!l‘l:rr:4'.'m’1;.| at Ne g-on-Tyne_which showed that in two
completely insu | cirouits of sguare form, each side being 440 plmu-:l
;q?nﬁhﬂ a mile apart, telephonic speech was conveyed from one to

v induetion.

1886, Dolbear patented a plan for establishing wireless mmmuniu
means of two insulaled elev :Ja but thers h oo evidencs that the
proposcd by him did, or could, ¢ iranamisgon of algnals betweon stations
asparated by any distanee,

1587. Heriz showed that electromagnetic waves are in complets accordance
with the waves of light and heat, and foundsd the fhecry upon which all modern
radio aling devices are basad.

Heav established pommunication speach between the surface
ﬂlﬁﬂgmr};hﬂﬂ#ﬁl’dw t-':n Hmmhmcnllmﬂu,mmlt
deap, aying above below oomplete metallic cirouits, eac
about 234 miles in length, and to sach other,

1889, that alectiric waves ware nlhhh for
the transmission of l.!mmﬁ{ and materlal o la.

15881, Trowbridge suggested means of Hnd.untiun between
mummnndmmphtdyimhhddmulumm tion could be effectad

ween T

1882, Preece adopted s method which united both sonduction ndindumﬁn-
uthtm:ﬂfaﬂ‘mdnznnedmultbjthnmthmﬁu th:l:::i
he established communication between two points o0 the Bristol
at Lochness in Bootland.

Stevenson, of the Northern thfrhﬂma Board, El:lm'bunh ndrmtad tlu s
ﬁ:{hl[‘-? inductive system for communication ha-t.wun the muinh.ncl q.n:l inplated

O LsEsE.

Branly devised an applisnce for detecting ahctmmumt-in waves, which waa

hf'm"ﬁm s ted with nductive gyetem of wireless telegraphy
BN BX &0 ¥
and a.l.lamhd thm;ﬂ: mailes of water,

1 Himi hlished communieation by conduetion with the Hghithouss

on the Fastnet.

Marconi's lnwuﬂﬁ:;u led him to the conclusion that Hertalan waves could
be wsed for without wires,

1806. Marconi his lpﬂuthn fm- the first British patent {or wireless
el He conducted experiments in communicating over a distaoos of
1

!ntdemanumﬁmddhmﬁunﬂwhuhuﬂumﬂmhmm.ﬁmh
England. ments ware conducted to determlne the relaiive spesd of
pr-:pﬁ:ﬂn t waves and the electric vibrations which actuated & recaiver
sl & ce of 13§ miles between reflaotora,

1897, March: Marconl demonstrated communication being established over

& distanee of 4 milea.

March 17: Balloons were first used for the suspension of wireless aerials,

July 10-18: Marooni maintaingd communication between the shore and a

at sea at distatces up to 10 miles.
tember and Aﬂ:mhm was erected st Bath, England, sod sig-
nals received from I:nur:.r miles distant.

November 1: mmumﬂmﬂmuﬁtnﬂnthtﬂmdlu Alumﬂa.j'. Isie
of Wight., Experiments were conduocted sovering & range of H’f

December 6 &ls trapsmitted from shore to & ship at sea, % miles distent.

December 7 Aoating wireless station was completed,

{'I:IIHH:I" w-"-"“; E;‘Egn first paid radiogram was transmittod from the Needlea
n
July 20-22: Eventa of the Einntmm I.'Eﬁﬁ-l in Dublin reported by wiraless

for Dublin n from steamer F.
1899, Anrel Thaﬁrﬂi‘rnnnhmjnhnld:. WAR ﬂ'l:ta:t with wirelass talagranh
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: 1 fianeuvers throe British aquipped with Mar-
W'j e chan mllluliaﬂ- at di-tunm ap to 74 nautical miles (sboot

86 &5 :
tional yscht races which took in Beptember and October
_mThuwinﬁmnu t:alagrnp‘;r for the New York Herald. At the sonclu-

ﬂmﬂﬁammmdhﬁ-ﬁmmﬂahﬁr&mmnmmm
New York and the batileship Mossachuseiis, signals being exchanged between
the vessels at distances up to 36 miles. Om the return jourpey from Ameries
Marooni fitted the Si. Paul with His , and om November 16
iﬂlh]ilhﬂdm}mmnnlﬂﬂﬂllﬂhthaﬂmﬁulh when 36 miles away. Re-
ports of the mpunfthnwinﬂnuth.&frium telegraphed to the vesssl
and publ in & leafiet entitled * The Traneatlantic inted on boeard.
]9&]1 Fuhm”yllg 'Em first Cerman l:nmmer-uiﬂ -nﬂaﬁ; station was
o on Borkum Islan
e February 28: Thuﬂrstﬂmnllmrﬁuadmhwirda-npplu#unmm-mi-

cated with Borkum Island over a range of 60 miles,

November 2: The first wireless land station in Pelgiuvm was finished at Lapanne.
Bat:':u-n 1600 and 1905 Doctor De Forest was granted numerous patents in the
United Eum and other eountries for inmﬂnu gonnecbed *lith wireless toleg-

1901. January 1: The bark .Hifmudw-nmmpmhd by wireless as waterlogwed
Ratel Bank, Assistance was immediately sent.
m.h.nuu:r 19: fl'haPrihmHl:'Imnﬂhmmuahnu and pews of the secident was

t.al?rnpl:vad to Qatend by wireless,
ehr 11: Cummuniuﬂnn :;1::]. uhh‘l'hirﬂi hflumn MNiton Station, Isle of
Wight, the Lizard atation, a- nes o m
March 1: A public wireless tolegraph pervice wes inangurated between the five
Eﬂ.\ felands of the Hawaiian mup; "I"I.I-r Oaht, Keuad, Molaki, Ihiuui and

l‘.}ﬂ-n-'l:n-er 15: The firat. fan aerials were ere-cﬁud for a:pnﬂmunh between Fﬂdhi

wnd Newlonndiand.
December 12: The letter ¥ 8" was received by Marconi from Poldhu, Enﬂl.iﬂd-,

‘At Bt Jahniﬂﬁwimdland* a distanes of 1 milea,

plied for Urited States patent on Beplember 28 for
agnetic

.“Impmvllmll in spparatus for ﬂ!l.‘: wireless trapsmisgion of

gaid Im ta tn the transmidsion and repro-
rmﬂmu, aof wﬂ&pﬂvﬁﬂﬂhwu Nﬁ Illl:llll 3 ‘li thiat- in connedtion with
this & tos there m:{ngﬂ ujrﬂu ot Wtr
Tator 'I"!Itﬂ B fl'l!lquum:'g umnd..
mntadnnumhﬂrﬂ[ﬂnihdﬂhtupnhnhbﬂmiﬂﬁﬂlﬂ lﬂﬁm&
viess used in connection with radiotelegraphy.
1901-1904. During this pmrfjm .T-:rhn H’bﬂm waa granted moms thu 70
nited Btates patents coverin legraphy.
v 1901-1904. pg'!mthm:liﬂ nited Enmpnhanhnu ;rnxt.-d to Harry &n—
maker covering mﬂﬁin apparatus used for radio communication,

1902, F - Bteamship Philadelphig, Amerioan Line, received messag=e

& distance of 1, Hﬂuﬂm%mmdprﬂnu&;ﬂm upiundlntmu
ﬂal;lun row

‘Jzuul?ﬁhmﬁ first moving . dﬂumr "actuated hsr elockwork. waa

on the Italian u-rulur Em'lﬂ

ﬂ 14-16: Marconi received mm Poldhu on tbe Tialian croissr

E‘jﬁdﬂnﬁ.l}lﬂ;ﬂﬂm&ﬂkﬁgﬁmn of 00 miles; and at Kronatads,

the 17th the first wireless mess wes transmitied soroms the

Lﬂmﬂa. Ej c:%dlﬂ h ;Hﬂun maEsRgEs WEare :ﬁ:put:hnd from Cape Blﬂtan

un[al,wmﬁn 1%: President Roosovelt sent a trane-Atlantie 'ﬂﬂurm te
Hjﬂ Edward via Cape Cod and Poldhu stations.

arch 30: Firet traneoceanis radiogram was published in the London Times.

gt 4. Firn'bIntwnaﬂunpll?.ad.m hie Conference was held at Berlin

n patented the improved are ose n :-mar&tnr, using & hydrocurbon

Whﬂr:mﬂnmﬂnﬂﬁlﬂ
1 .Tl.nuufﬂﬂ-'['hﬂintpm- mmmtmnn:n.imrdmﬁ

ile.
*Lu;ultlﬁ Thawﬁdmtdaplphutdﬂxﬂtﬂdﬂmmplﬂd.
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November 16: Dr. J. Ambrose Flaming took out his original patent No. :HH-I]
for thermionde valves, -

1905, In October of this year ersction of Clifden, Treland, hi:hpum!ﬂn
ptation was comrancecd.

1806, Doctor De Forest wis n £t on Jan lﬂt
, orcintly ha g pl:t-un ATV or & VANEQD
Becond International Radio hiuﬂunnnﬁmmhﬂdﬂ!uﬂnimd;

eonvention was signed by a majority of the principal sountries of the

Dunwoody thas ea of sarborunduin atals and
Pickard discovered the similar pro e of ailicon erystals, These ¥aTien
formed the basis of the widely used crystal detectors.

1807, October 17: Trans-Atlantic stations at Clifden and Glace Bay were
l:pﬂn-ud for limited public servies,

February 3: Trans-Atlantic radio stations were opensd to the uunmﬂ
publh: for the tranemission of mr:n-g:u betwean the United Hingdom and
principal fowns in Canads.

In out his invention Professor Feasenden constructed nhi*h—h-aq
alternator thmwtpuiﬂ!ﬁkﬂanihﬂﬂﬂmhﬂdwﬂh nuyd'
70,000 eycles per moond, Later Professor Fessenden

honie communication between his-station Jocated at Bunt Rock, Hu.,,
Washington, D. G_, a dill-l-nw of about 600 miles, '

I’IH The steamehi after eolliding with the stenmahip Florida off
the coast of the Hntt-ﬁ Statos on .]'mua-rr 238, suscesded in calling assistance by
wireless, v;ith the reault that all her passengers and crew were saved bafore the
vessel sAn

1910, The steamehip Principessa Mafalds recsived messapes from Clifden at
& distance of 4,000 miles by day and 8,785 miles . Om April 23 the Mar-
coni Transadlantic (Eu ) bervins wao upened. T

June 24: Aot approved by the United States Government raqulﬂn: radio

-qtipmant and n]urﬁtﬂrl on eertain p
wumm ut{hmmmmd

1911. July 1: Hadio servics
Labor to enfores the act of Juoe 34, 1910,

1912. F. A. Kolster, of the Buresu of Standards, invented and developed
Hﬂdm which is used to make direct messurements of wave
and thmie decrement. This instrument has been used by the radio

earvion of the ment of Commmearce sinee It was inventad.
HEQI'I{ in thﬁa‘pur the ﬁmwm:r Mareoni Co. abgorbad the United Wireloss Co.,

'I:hnMa.muIiﬂn procured the HnHﬂBl]llmdendll-
-n]:u '['-huﬂ- the wireleas dirsction finder. e
ahnu?il-thua.uutrﬂhn Commonwealth station was openad.

On the stamnmship Tilanic on her malden voyage, struck an iceberg
and » but, owing to the prompt wireless call for sasiriance, the lives of mors
4han 700 of her r passengers were saved.
m}hu lntﬂ'nll-l!:nl] Mmi;mhww# Imdunn‘nlnml

approved important regularons vé 1 practios in wireless
hlurlphmhm ﬂnhlrﬁthhhmﬂiﬂnﬂwﬂm::nﬂm

23: .!u:t nppmrad by the United Btates Government extending act of Juna

wu
21,11 cover cargo vessals and requiring suxiliary source of power,
oniuitonhﬂmnthundlnrmmdthuhﬂdn.ildmwunﬂﬂmud

oporators in charge of the apparatus on certain passen
.iu.;‘u.lt 1%: Act by the United ﬁWﬂmmmt Hesnsing ﬂpuih.l'l
and tmmn]tﬂ stations. 7
otih T 2 Yol it sty Comopment oo e o
¥ certain applications o oF 1i8e !
and an-larln: LA nn.l. eapeaially Inﬁn e TR
:raar \rmmh of France and tho Unlhd Btatea experi-
Eiffel Tower station and Washington bj' mrm-
uu.m-l:lu-tniur mpnnn;thnwhuﬁrd elsctromaguetic waves with
Juusﬂrﬂu Hﬂmprﬂﬂnﬁﬂdtnthuﬂ'hllm:mmtlnd
under the title © Eh act of Canads ™
{'.In Oetober 11 the Vollurne was

umu-:llnmicl—ﬁ.thnﬂu and in responsa to
.Eﬂ' peal 10 vessals aame to mﬂllhuhdn; savad.
DnNu 24 the first practieal trials with wireleas apparatus on trains

———— e e e e e A B oW O 4 kT .
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The station at Macquerie Tsland was the means of Doctor Mauson
mtﬂmtuhmmhm,htmuhﬂthmauwtﬁﬂi hea wore
published in & amall journal which was sstablished, ealled the Blissard.

November 12; B ntr:tﬁnﬂunfumlmhudlnLnndn:. Mthumﬂmm

the use of radio received appropriste sonsideration.
November 24. The first prac hil.h with wireleas lpg::du on traine were

 made, mesages having bean ressived aod transmitted on

191 4. E:mimunhlnmhuuhphwwmmhdmthﬂ-mmnﬂl
vossals lying st anchor five-eighths of & mile apart, ordinary receivers being 'hnd

with success. The wireless iﬁlwhﬁﬂuparmﬂhrmmnﬁnubd betwean teo
warshi nnthnhi.;hul.;j n was consistently good over a distance
af 18%4 miles. Suooeasd win'lnn telephons communioations were affected Inter,
mingn:ﬂf vary limited energy between vessels on tb&hlﬂtm.u 44 miles apart.
mdimm tuiwhtmllndl.‘ni?r“\'mbﬂ mnthuw

vuua].l-, cagt again excellent results were obiained. On

m;h lephonle communication was constantly malmiained for 12 kours. - Y
ﬂnAprﬂLﬁu.tl}u-d & memorial waa unveilsd to the memory of Jack

Philipa, chiof radio operator of the (l-fated Tiantic, who died at hil-put when the

veseel foundered in mid-Atlaniic on the 15th of April, 1812,
A pow departure nthanppﬂuﬂonﬂfm:ﬂwwthﬁﬂﬁrﬂuﬂlﬂm
wuth-iqq.ﬁpmntnfthu lifsboate of the steamahip Agquifonia with mdio

igh- trapeoceanie stations were completed at Carnarvon, Wales,
Belmar, Honolulu, and Ban Francisso d the sutumn of 1914, Thn E’ml.ulu—
San Franciseo stations were opened to public service September 24. The Tuck-
erton-Eilvese and Bayville-Nauen d.l.thu were In operation about this time,

Most of these stations made use of the latest developments in the art, using
undamped and long waves as prodused by the Poulsen are and the radiofrequency
alternator,

On October 8 E. H. Armhmmluuaﬂa;ﬁmutmwﬂn;thaumnﬁu
clrcuit also known as the feed-back and the self-heterodype circuit .

1815, During this year F. A. Koleter, of the Bureau of Btandards, developead
& radiocompass spid t0 be more effective than that which waa being Ind

On February 20 the Panama-Pacific Exhibition at Ban Franeisoo was officially
%emrmmwm-twmm thmuihihnmldimndwunh-

&
p ‘ylﬂ,luﬁnttarj_'l’ui: New York Ciiy, ﬂu or unveiled the monu-
mentinmmr of wircless operatom who had ﬂthlpnltﬂ‘dutr.

On July 27 wireless communication I:Mneentha Japan waa
effected. Two terminsl stations wers looated at Enn Tra.mllm:l- Md Funlhlhl.
near Tokyo, and the measages were relaved h Honolulu.

On Jul ﬁEI- the Amarican Telephone & Telegraph Co., working in mnjun:t.lnu
with tha Western Electrin Co., sucossded in telephoning the wireless across the
American sontinent from .n.lllngtnn to Hawail, a distance of oearly 5,000 miles,

On October 28 the wireless telaphone experiments were continubd, communi-
“"‘“m"ngf"“ “F““mn%‘m%?fmu‘&m Xy

fE] wWas jaE} n
naw 8 pmen t:? ving festures of great practical value, by various operating
mﬂ'm smergency radio tranamitters cane i.ltﬂ' wider usa, owing

tu-ﬂueﬂ'ca-ta of the radio service of the Department of Commerea
and ita rﬂuul tao pmimﬂiaiunt equl nt. Such huhhu eongidersd ma
sspential are safeguards to

1816, During the cou nJ B BEVEre h]inntdmgl tha United States -d-.ulng

bmu-ﬁmrﬂmtﬂaguphy “mm]undfnrhundmmhlum da the

Hetermination of the difference in Im:ltnr:lﬂ between Paris and thinltﬂn

'I'i'l-h the aid of radio which hed been in progress since Oclober, 1913, was com-
g?ndmmnn!h:ﬁ , the result, expressad in terms of time, being 5 hours 17 minutes
a7 m:pmhlhhmm of the order of 0.01 second. o
The Initiation of the newly eatab trans-Pacifle wireleas service botween
the United Btates and Ju was celabrated on November 5§, by an'inferchange
of memsages between the ado and President Wilson. et

ﬁlﬂ:& JI:IIEIIE mnrl:ﬁ:ldthn “ poming -nft;ip" of wlrplului in Eﬂg}lﬁnl‘ﬁ:
, that 21 years elapeod sinoe the registration n in
illl. The trend of townrd .“ﬂwnw];n pommuniostion &

gistiaot from that by damped wavas was yary marked diripgthasnt

—_—— R AT — dk e cmadlamas bha alscbman fonnha as =
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2 “RADTO EREVINE FULLRTIN
-afficiént recsiver ahd gaderator of undarhped oscillitions. &aﬁ Impiovement

Eunhntﬂdmtinthumrmd‘mmhrwhhhhui inminy'iuv
- %’m talephon to & marked extent, particularly in the
direction of reliability n.-u.d of range, dus mainly to the development of
wrlve and recefvers.

In aqutpmﬂdt&mdtﬁthmhugmtmmm beth tn
radiotelegraphy and radictelsphon

At the end of the year a high-power !mmwmnmmam'

nt, was opened at Croix d'ﬂlnn Dear SROE.
In the Argentine the erection of a station destined for direct sommumpication
with the Hﬂﬂi.ﬁmmﬂnmnﬁmi“uﬂmmmmdmthﬁﬂﬁmtrufﬂum

Thutmlnuhthunppliuﬂundﬂi Elﬁgtﬂmmhlntm
gontinued, and at the close of the mmaiﬁﬂﬂwa vessels of the Hritish
ll![:rc.]:l.u.ui- Manne carrded Installa

On July 31 the United Btatas ﬂwimn-mt took over all wireleas land stations
“in the United Bistes, with the exceplion of certain H;h-p-um ihtimu, whiah
mmnlnu-d wnder the mntr-:ul of eommercial companies,

ﬂn ber 22 messages transmitied from ﬁm:u-rmn were recelved In Eyd.-

rey, 12, miles away. Cable confirmations of meum
A Wrreupﬂnd-

' I’urw:atd at the same time, but wera recelved some hotirs later tha

minﬂ.pnlamgh—pawmﬂc-nmnpmﬂﬂﬂuv r, Norway, for the uee of
mﬁsn Government. The statfon communica 'lrit-h the 'Unita-d States,
l!]!-. o sucoeasful transatlantie fghts of Aleock and Brown, of the Ameri-
ean N4, and of the British dirigibla during the summer of the year focused
atiention upon the application of radio for aviation purposes and ita great “lue

for _merial navigation,
n June 30, 1919, there were 2,312 ship stations of the United States, hﬂ"ing

inoreased I'r-u:l:u :14?3 o June BEI' 1918, At this time Dew lt-lﬂnrnn
muﬁnﬂngntthama!mﬂ:mih. mlinim“uduatn gmtnuhbar
of vessils built during 1he war pesiod.

The Hmpur:‘rf war measures relative t.u the inatallation of wiraless ta]s#r:.ph
apparatus on merchant vessels of 1,600 tons or over under the British fiag
was made pnrmu.nﬂnt. Iﬁh a hill passed h;." the Brifish Parlimment.

In February a Spanish decree was issved to the effect that all eailing vessels
of 50D t-ans ar nur l.[ld earrying 50 or more passengeras must boe equipped with

‘wireless
Dur;in;ﬁ‘ym the Radio Em'pm'ltmn 'buul: over the r.ldm interests of the

American Marconi Co.
© The war-time ban on privats and arpeﬂmnnul wirsless ﬂ-l.thnl was removed,
1926. The steady develdpment of continuous-wave wireleas work whs con-

‘Hnuad mummmmﬂtwmmm the commercial sppli-

ﬂﬂun-uftuhilﬂllm
law was inﬂrunhmﬂn;thturrﬂn;u!m
‘tm'ynnﬂ.l mﬂ:hﬂ.ntnhlpuuf ﬁﬂﬂiﬂuugmuandmar,
ﬁl}urﬂ hlgmw‘ﬁ;agl S open. ed & M hﬂun-di,a:pm
L mew n was opaned at Mon
ﬂuu!lh'l.hnLPi
Mwmﬂinwm’kinthiuandﬂhnmumﬂuﬂgnmm!duﬂn;

iﬂl‘duﬂ: France, high station
higm@;-;hd out i?mﬂm“ with successful results in the
u..tiun of Baudot and eimilar high-speed telegraph tus to radio work.
.p?l.'hu ‘Woble Prize fnsrdi:hrdm wWas nwuﬂﬁl this year to L. Eduunnl .H:rllalr
rmrnhu &

made in amateur and a:paﬂmantal wireless in Inmp:llﬂ.d by
ihn.. gm!ﬂﬂinFl:hrﬂ and Decembar of this year to effect communica-
tion ¢n nhurtrﬂ\fl ha the wireless amateurs of the United States
apd Creat Britain. The first attempt was unsuceesaful, but 4 the secomd
tutui;nalufmnmny&muimnmuu:ntnﬁmmhuﬂ by Britieh

tadio amateurs and by the tative of the American Radio Relay Lasgue
who wae sent over for the Thahﬁuhmnh:-hmﬂhﬂnﬂmd

The American Radio Relay its first annual eonvention in Chirago
A a0 ey manv thoussnds of amateurs of the United
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~  The firet Hoenseg | hﬂmﬂmmmwmmdﬂd yoar,
--Hnrfurkfldinm:hll-lhﬁ'n on Long Taland., !
. 1922, During this year b fopa lhﬂﬂﬂimrmndﬂpidl;rlnku;un;ﬁth

al Hadio Conference hnld in Washington, D. C., February 27.
On June 7 E. H. Armstrong apmbﬁmh!mﬂﬂt&dﬂnﬂluw
umummm:}m!.dwd anis of regemerative circuils. Professor
Armetrong was granted a putmt fm- superregenerative cirecit,
Erpe«:lmmta in radictelephony from ship to shore were conducted during thia

year. In tests from the steamship America it was ved bla to come-
El;ﬂiﬂhﬂthhndhhphnm stations more than roiles t from the

1923. Om March 2 L. A. Hﬂulﬂn&. of Btevens Institute of Tnnimnlqg],
presented a paper before the Radio Club of America on tuned radio-frequenay
amplification with neutralization of pl.-n{t soupling. Professor Hualtiu
wWas gra-ntﬂd A tant for the mn:adintinﬁ ne: reoelver
On March 4 the Claveland, Ohio (RDPM), mﬁnn nf the Wi

Electric & Hmufmt-l.u'f.n: Co. saccessfully repeated short waves from the Esst

H‘r.tahmgh EDKA), station for the ﬂ%ﬂhﬁﬂnégnmnﬂnﬂ. 20,
Radio Conference hald n Mareh

The Marconi {.‘-4:- made a tender, whir:h Wad mp’ﬁaﬂ for the erection of &
t-nnmﬁt—'h!ni_uhﬂnn in Australia uf & of 1,000 H]-:-ﬂt.t.u with 20 steasl
mastz, SO0 ntmmwatuhaprmﬂdadinhghnd
and daui.dn. The ml'ﬂ'ltlg artangements would permit simultaneous mupﬂnn
Mfﬂ“nﬂmm“ﬂn& of B lar rl.dIcr glation
- o0 ction of & large s valley between th
l.nr] the Stein, two of {he foothills in the Bavarian Alpa ud::rw.

al will be suspended by wire cablen siretched hﬂ-m the tops ql.' the tl'n
hillu the aerial wires being suspended from these cables,

The increase in traffic on some of the large liners of the Atlantia route led to
the ina:rulﬂhﬁiun of apparatus for high-speed automatic transmission and reception
on_sey THs.

Buooesafyl ltuhnnhiralm-m:]tm]hd waremrriﬂd out at the Etampes
Aerodrome in Frlnu, Fl.lghtu without & Fllﬂltl worn .ﬂ?
made with & ﬂ ltnhiiim and steering motore whi
could be com ground. .

The Intamtiunnl Gu:n:nluian lm' .htinl Navigation mud, B & gon
principle, that all aireraft engaged in if“ ﬂr’" goneral
Tha General -Ent-rinﬂn devela l.h:hac.npublanf 20 watts
Olﬂl nens to an Using six of these hau in parallel with
H-. # & carrent of llﬂ amperes in an ;feundﬂmn -ulﬂg:
miu-l wHaﬂhtmlﬂd A tube of the magnetron % devaloped by
En?{;uy, upnmbluufgiﬁn| 1,000 kilowntts ﬂﬂﬂﬂ)ﬂj‘llﬂ with an offi-
nay per
ﬂmtpmgxﬂwumdudnﬂn the year in the develo b of vacuum tebes
Bhort-wave lengthe were used %cr greater advan t heretofore, .
The MceMilan expadition to the puhr regions radio for their mﬁu
of direst communieation. Using low power lnrd short-wave hﬂbﬂ. th
Bowdein, communieated with uevu-u.l stations in the United Biates whllc
were frosen in thousands of miles & Brosdoasting conegris from T
Btates stations were heard durin e]n:-ng; l:luk nights nrth Arctie Tone,
During the year foreign mung-lu intereatad in rﬁdmhlaphn-nl broad-

Broadeasting fn the United States heard in England.
h‘i';prd in the nita.uld Eutaﬁ Pa. ® Pritiah m“ pleo
n December East, (EDK tranamitted to
O e e e e '
T WAE t of the Great Lakes
hﬂ&?ru:l:l‘;;di M o reslon during &
~POWET Fta nn of ﬂ‘l‘ﬂﬂﬂﬁ.‘ﬂlﬂﬂﬂﬂl qmmdln.lmu
for direct communieation with New York, Parie, and The servica:
ba extanded to Great Britain when nuurmpu-nd:[ng hmn:mitﬁ station i avail-
abla. The power of the station is 800 kilowatis, the serial being earrind on 10
asts, each 690 feet high. The receiving station is at Villa EMza, 30 kilometern
MﬁWMEEM“MMLﬁMﬁmnMthﬂum
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8 radio ‘broadensted in #thnlthhtuIramﬂﬂ
Pa. ED A), station of the Westinghouse Electrie fl
nbmudmﬁinﬂnﬂnndmrthnhunﬂtul n;lhh

ebruary 23 & concert broadeast b thunmnrtuﬁnnnm[mlqmd fram
. England, was heard clearly in Caleutta, India. . -
.ﬁ::!m.ﬁnt-ﬂ'lﬂqﬂ ndhﬂwunthﬁﬂhhﬂﬁvmmtmd
laaa Telegraph Co. {Ltd.) for the cohstruction of a wireless
hmm gyatein, nﬂbh of gommunicating with Canada and of
and Australia, transmitting station
Al ilnput of at t 20 klimtt-a and the receiving statlon to have an
to focus the received waves within an angle of 30‘"
-hnrl-wu direction svetemn of radiotelegraphy and the resul

ATEEEEHEE
adphEvSmE
L %s-

®55
ﬁ ]
Eu&g
""-E

Emm:d]}{ 11 t B to huﬂthnﬂmﬁmhur:hh
rom Angus
maintained communics with the ship Arelie while on ita
the -Arctie regions. TUpon the shi uratum t was reported that
untundwrtmmbrﬂmﬂntl’:th h atation were received at
hine within 11* of the MNorth Pole. Tl:h the farthest north radio

been recsived.
mt;ﬁ;l:-bqbar 11 i from .f!..']ﬂ Eaast I'Ittuhur:h station wers suocessully
from a etation in Cape
% National Radio Conference Im'ld in Waa IJ C.; Octobar 6.
tion from the United States, undar the 'of Hamilton Rice,
anh explore the Amazon and Orinoso an in B and Venesuela, in
the interest of geographical sciences in general, will have radio as their only
mumm o umhwnu.nimmiﬁ eatimatea that d this year the j.:nnlu.ﬁ
Ba esonomist, i}
epend approximately $350,000,000 for adlio ea ent.
quipnunt are running nearly twice as large &8
thﬂnuuhuhﬂnpmmiﬂmdhth'ﬁ oot
mlﬂﬂwnﬂlhr, WAVES f&" M nrﬂﬂmn into & b-unm which can ba
t
-Iiﬂli mﬂnnliiﬂni; P?;!m“rgu:.i m:ﬂ: Eu:l!'g 1926 in working with short
waves. BSeveral iraneoceanic stations are working forsign stations at great
ﬂiuunm on wave lengths nrﬁ:g from 22 to 103 meters.
experiment bet Hastinga (Nebr.) station and the East Pitis-
{Pa.} station the Westinghouse Elactric & Hlnuiut-uri Co. demonstrated

lﬂ-mmrwmnmwdhaphhdupi,udhr m ;l.i:'ul:g:tlum-

B

E

to their original power or mm:.r;l.r ed wave be
tted omward. This a&nt shows that rmut-ar stations can be
constructed In different parts of the world and be fairly certain of transmitting

& strong signal.
A number of short-wave tranmmissions wers made by East Pittsburgh (EDEA)

h-l.umitthl: to Bouth Africe and Auvstralis.
operatora by their interest have made considearable achievements in

the den dogmmtd bart waves.
Duri m&m%mmmmmﬂmwﬂmmm-

Radiccompass (direction finder mlnﬁumﬂrmmbmdm
Dvulm&mm-iuivﬂhmmu}ippad
The Lighthouss Bervice, Department of Commerce, established several new
radio f-u: stations om all consts of the United Btates.
uee of the telephone and radio Iurt-hutmnmimﬂndphﬂny:ph
'lru more clearly demonstrated d”'ﬁﬂ"* ¥ear
- An a means of eliminating in mm,lhutrnumlﬂﬂud ~powersd
broadeasting mwwmmvdwthawﬂammMﬂmuﬂ clties,
ihalhadiuirmntnin;lnthﬁﬂﬂau
Th 'ﬂ Mﬁhﬂﬁ;&p@ﬂw%mn?li“imﬁ
R.ﬁdiu-ﬂnmpun on of Amerios, -HJ:;-
house Flectrio & Hmufmtu:iu; u:puimunilm broadcasting,
l.l]ughuﬁﬂkﬂnwnih.
¢ Department of ﬂnmuuphnﬂinmmuua“ﬂdhlhtm"wﬂnh
hmﬂmﬂﬂthmmtmentﬂndhlnﬂmmmhmihmdwﬂnlhﬂh

ta obtained
mndu on it were described in & lecture before the Roﬂiﬂﬂ-;iat-:ﬂf.hrh,
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The Fourth Nationsl Radio Conference was held in Washinglon, D. C,

HTha Mlgﬁmﬂ:ﬂn of America the operation of &
: T ; high-powered
broadeas gtation st Bound Brook, N. d., for hnnmluiw to
uﬂ;ﬂmuﬁumpnd mutnuuuhi;huw
Dnnnl'thnlargﬁalﬁutﬂ companies eondueted experiments to determine the
characteristice and peculiaritles inherent in the piezo nr{ﬁhlll- Beveral stationa
are now using this quarts gtal o maintain a constant frequeney which elimi-
nates toa tment the '‘beat notes” resulting from two stations yning
st an au fr%um:y, The radic-inapection service of this department hos
boon supplied with thess orystals to insure accuracy in frequency or wav
mmurﬂmentl.

AMATEURS ALLOWED TO USE BADIOTELEFHONE EQ'U'E"HIHT

Effective December 7, 1925, the ex arnateur regulations were amendod
to inelude authority for the usa of ra.du: l::me gguﬁgmaut. within the 1““-
le band between 8,500 and 8,600 k nd 83.28 metera), in
addition to the use of & hnnd.fml'.hil Mhat-wmﬂﬂnﬂdiﬂﬂmtmat

present aut
BADIOCOMPABS INSTALLATIONE

The following-named vessels have been with a radlogompass {dires-
ﬂnnﬂn&uﬂ Eﬁ-drﬂ!huehnhmﬁ.ﬂi‘ wj,i‘rmﬁinﬁ.lqu,ﬁmu]l
W emry (7, [llinois (KDS& Moffett, Hdl'l-:.lmﬂ-ui
Muun t-mdnzi;.ﬂum{mh and Seneca (Coast Guard mﬂtﬂl},

and tha Crocus are lmt equl with transmi tua.

Eﬂndm,wﬂnhm?mtﬂ the annual l:i!i.'--:rf"l:".-un and I:Inﬂrm
mqurjltﬂcﬂﬁ Etlﬂﬂnl United Et‘-,:jﬂ " ﬂﬂﬂi Jﬂm :‘.llﬂﬂl'ﬂﬁh s

th & radiccompass, is not eq abbreviation !
:ﬂeﬁamﬂthuvamﬂahnuldﬁnﬂﬂakmm

BADIO FOG SIGNAL ESTABLISHED ON “ELBE NO. 1" LIGHT
nﬂn.. ELBE RIVER (NORTH 8BEA), GEEMANY

A radlo f for the detarminalion of a ship's bearing
mﬂrllﬂ&m MWm with tlup-'uhm-:i
d.gnal:du:m;l‘n;ln-:lmlﬂ]rwmthﬂ pruoﬂmrm!ﬂln:thll
llnﬂilu followa: .
I_ﬁ:-' o—-- E-I-manu

18 dashss t__,._m each of 1 second :Iurat{:-n with intervals of 0.253 second

between each dash, 19.705 seconda; silent, 2.352 scconds.

This transmission takes 30 seconds and is repeated mntlmu in 314 minutes
and followed by a silest interval of 4 minutes, Total period, 734 minutes.
group of seven signals is mpuhdd:ﬂmubutmthﬂimuthmd-iﬂﬁh

minute of each hour.
The submarine sound transmitter sends the Morse letter L {._..} once

avery &0 seconds, as follows:
i e—ua Silent

B aeo. 21 sec.

This & is sent regular] .lhdwhlnunaﬂinmnjnnuﬂﬁnmhtheudh
wtﬂuaﬁEWdutLN[mhuthhudng diﬂ:anu&umthn

Dm:ﬁmhm bearing.— When using the radio fog signal, this operation is
effeoted in the ugﬂ manner by ﬂtiﬂ a]:lihl’a direction finder; and when using the

subimarine sound als, by means of submarine sound receivers.
Datermination u{?ﬁlﬂm Thﬂmhmulnemndt-mﬂnmﬂurha its signal
_....]ﬂl‘.llthﬂ dﬂtﬂftlhﬁl'llﬂ.’ﬂ[ ﬁllll{;—-. - — -. nunhﬂ'ﬂf
dagh (e e — #ta.) which uﬂnuiduﬂ ﬂml.rlut{ of the submatine
sound slgnal recelved on board gives the ip from the light
vease] 1o miles.

Alternati the umhﬂﬂ!mund:wﬂchﬂlpﬂﬂmthﬁhndﬂith
radio fog .{n—--: t—;ﬁaﬁmﬂﬁﬂthu, Tﬂ.ldmﬂ“mt- U‘ﬂ

and 1800-1900. G. M. T. The licht veassel is loca
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16 : BADIO SERVIOE BULLETIN
CHANGES IN BADIO FOG BIGNALS

Tha charascterietia of Cape
of 2 dota uul 1 dash furﬂlmuinuﬁamdlm o m!“ln,hn seen changed h pﬁlpl

ili.—.- r!--m %‘h‘
T Bt ees, 190 seo

The characteristie of the Galveston Jetty ll;nﬂhu'bunnhugudhm
dash repeated for 80 seconds, gilent B0 mqrnd:,i thus;

—— e e e e e B, Bilend
B0 seo. g0 geg,

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

The weather hulletine frmn the n.tﬂ.l station at New ﬂﬂu.nn. La. (NAT),

al 10 and 11 a. m., sevent tima, ara now bai itted on on &
wave of 2,520 m&‘m'a {119 illmrulu;r, Innbudﬁf 2,607 Iﬁllﬁ kflooycles).

ILE DE BEIN (FRANCE) LIGHT HTL'I'I'IJH FOG BIGNAL CHANGED

The radio fog sl at this station has been changed, and the characteristio
of the station iz as follows: The letter " 8" transmitted for 15 seconds, long dashes
transmitted for EII:I gaconds, the letter 5" transmitted for 15 u-::mn:lu, gilent
30 seconds, total 00 seconds. This group s given four times in suesession, the
total period of emission being & minutes 30 seconds. Thaﬂgm.lhmﬂi
once on & 1, 000-meter wave during every quarter of the hour. App
Eniﬂnn is 45° 03’ N., 4" &2 W.-Frm Awvis aur Navigaleurs L4 {gﬁm, Pnﬂt,

ovember 5, 1925. -

LIZARD (ENGLAND) COMPAES BTATION BEARINGS UNRELIABLE

Bearings tranamitted station in the mt-m‘ 262 to
270" are tu ba mnnl:lmmd umnhll:llu:. Ap g?:iuﬂnj 45" 89" N., §° 12"
W.—From Notice to Mariners 46 (1804}, .lpdmimirly. don, 1025,

MONBSANTO (PORTUGAL) BADIO BTATION TRANSMITS TIME
BIGHALS

A time signal is tranamitted daily from this au.tiun at 9.30 G, M. T., corre-
mMMENatuudndtm The time signal is sent cut by the Lisbon
atory (38° 42" BO.5" N., 8 117 10.2" W.) and is rtpaorm{h be quite
relisble for nhg;kingahrnnnmem Procedure:

time al from Observe of Idshon (in Por-
T (G, 1M U‘,Eu:“m;iiﬂ hoey

h ™ = h

lﬁwmiﬂﬂﬂz__ (MST) repeated 12 times, fol-
lowed h]-l' ' silent period of 1 minute,

9 20 32t I B o m e ——

I W HHELE‘E "'3—!1- BEA W W oE

B 20 44ftoD B0 65 —m o e = ——

@ 30 O « (time slgnal).

Position, 38

43" 47 N, 9° 117 177"W ., call I%LIJ CTV 'in" !ln;ﬁh 800 metars,
spark.—From Notice fo Marinera, Londo 1

COTLOMBO (CEYLON} RADIO STATION TIME SIGNALS

Radio ﬂmaa ﬂg%ﬂs nl.r&lnnw Eﬂmﬁmlenhr thi?;tgﬂt‘;unmﬁ!fiﬂnﬂ+ {? ]F;mm
ET to & . ili} Wave a C. W.} TOIA
S M Tt on the wave Y Eth of 800 meters. spack. * Tndian
standard tlmeiuﬁ-hnun:n B0 miputes in advance of the above-mentloned
B, ulgnnhherﬂn{mtrmamithdfmm!ﬁ?tuﬁ.nﬂl?ﬂ’eﬂlﬂ
A, T. {afwil), have hean discontinued. Location (approximately) 8° 5§ N,,
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OHOBHI AND TOEKIO (JAPANW) BADIO STATION TIME SIGNALS

The radio etation at Choshi (Hon Choshi Mashl) and Tokio LFunnhu-ill] nOW
e i 5T Tamanaon statdard oo respctively, soupt o Tam""'““‘
il o 1 [l 0 B oo
and tm & .3, when only one transmisedon is made, The Jg'-nuh ATE AutOME
-.HE 1-& by Tokla Observatory, and the procedure ls glven below.

hoshi radio utntir.m The form of I;n-nnmm-unn of the tlme signals is as fl:rﬂm

'I"tlu[I}'.tI"I'-]'

: Rigmal '
B o e e e e e e |, = — 00, (warning).

0l — — (first time signall.

Bl b e e —— etc. (waTning).
01 — — (mecond time signal).

BE e e 5 8 8 5 s« o BEE (WArning).

01 — — (third time signal).

B e e v b om0 8 8 e o0 o 080 (wArDINg).

01 — — (fourth time signal).

B — s e s s s e e S0 (WRrRing).
04 01 — — (fifth time signal}.

EEEEE_

] 8

& B

The ba of tha dash is the time & . On Bundays nn-l:lhnlil:llj"lﬂi.n
time between 12 and 13.04, G. M. -u-nlj' are sent. Pﬂn‘hﬂn (approxi-
% EE'WN..HH"EI’E-E J' nw%ﬂlmam , Spark.

: Tha the dgoal are sent

s identibal with that used for Position )
35° 43’ N.. 130° 58' E.: call d;ua., 336; “ﬂm uﬁ’ m;

mencing &t 3G, M. T. wave length ls s 0. W l.nd.
meters, apark.—From Notice o Mariners, t.-nﬂdfm “ opamber, I

BREOADCASTING STATIONE EQUIFFED B0 AB TO im .
HABMONIES

Hereunder is given a list of broadeasting stations reportad b luplh'l.ll:lﬂ
radio of this office as being egul a0 né t0 suppress harmonies. H:lt
additional to the list publl in Radio Bervioe Bulletin for Decamber, 1

Call dgal Lasgulion Crriear
———
EFAR | Linocols, Mabr. oo nsnssmane.] Mehrasks Bulck Amia Oo.
EFDE H.mnupn]:u. Minn. . . o . . 01, ['vermca.,
EFR wmlh, T A ———— ~| Hotel Lassap (Righy-Groy Botsl 0o
EEIIT.T Lotse A ngeles, CBIE ,ovoosn o oeoneanens t.“,ﬂ' 0. Bty (Ine.). ’ .
Lawrr . w BT
EFEX n.n'“'u.m ..................... Wegtlnghomse Elsctric & Maooisctoring Os
EFME | MinD.. v emrnannemresees | GArloton Collegn.
EFNF Ehn-.ndm"t'. l-:-'lru.____--__---_--__---_ Hﬁ’luerF'lulﬂ Aead Co.
EFOA | Bontths, Wash_ T L Beors.
EFON Laﬁhum T A hum adis Bhop.
KrQa | 8. Louts I-Ii{:r. e ———— The
- Ty —— Gz e bpsiatio Amosistion
EFUOQ ar. . | cessa| omoordin .
EFWh | Hollywoed Calif ... | Warner Bres. Ploturss (Inso.)
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l'l: D I 3 r . . I
WE mEaEw - EY FEE. E m Ihl
WE y BIRB. o icnnnniicnin caininms H%n wninating Ca. |
WEH mh L J 2 5b ] :FTII'FT m“ '
“'ﬁ u h m NEAINES VAR I NE LI I--' hm, : B m m
L I TS 2 O ——— T Lesres Troadsssting Batien (Copne Elactrica
WiN | Chicagn, .. . (Drake Holek Whitestons Ce.),
FHA | Maditon, Wit oocooorneiiciocnecnd mﬂhu..m
WHE Esnsng -'E‘r """""""""" - E.f
‘WHDL A A o nunwmm&m:uhnm
% .DI Livern_. P wee| Nnnkaré I.i.lllBl'.;!u-. in
e e R s & it o) Bahanga)
m} [ B B Ca, Lo
oani o B | | e ﬁlg;tlnu.
%’ | E-:m:::“"h::::":: - ﬁwﬂ:"”ﬂu
r ) mHl' T TEEEEEr rre d m' . ’
T ——— ”‘“‘"“Mm,i "
WLAL %ﬁm'ﬂ S Y 'ni ﬁﬁ
‘m m hII TErEr -II:-I I+I.-J mzmﬂ mltahir
WMAF Dastimouth, Mass ... ssssesssanss HepEnd HELS Radls Corporation,
WhA wﬁ.m'.. T Chdosgn Duily Mewa . -
'uf . . &= EE e e saEa el mﬂm‘m“
, mﬁ: “““u% A mﬂ; Wark,
WOk Em' ' 'iﬂ-':m“““' ---------- Mnatromcand Rudo Manututuring O,
.EEEI: Kandas DU, D6 oo v Brhool unmwh .
wos Tefleran m' gy Mol ﬂ mlmulammﬁ
Pt P B —— 1} . e b
WEOE mn., S 1 of Miwsnkea.
W . 5§ Ca
WHE | B Febaic e
WWAR | Plainfiad, T . oo . o......| Elsctrie Park (Lawrsaee J. Orowlsy).
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A BTATIETIOAL STUDY OF CONDITIONS AFFECTING THE
DISTANCE RANGE OF RADIOTELEPHONE BROADOASTING
STATIONS |

cotiditions affecting radio transmission are well known to be too complex
mThﬂ it & simple hﬂ.ﬂ-lsj"l-il A direet method of studying such mnd_ltﬂm
iheir varietions i the analysis of & large number of gimilar observations
taker by an organized group of observers of recaiving conditions. The Bureau of
Standards has made sach an investigation, and part of the results are describedin a
papor just issued, Technologie Paper No. 297, A Statistical Btudy of Conditions
Affecting the Distance Range of Hadiotelephone Broadeasting Statione, by C. M.
Jansky, jr. This paper deseribes one year of the investigation of conditiona
affecting distance range of broadeasting stations by the Bureau of Standards
with the aid of about 100 voluntary observers, The observations were made
for & year in the period 1922 and 1023.on transmitting station KDEKA of the
Westinghouse Electric & Manufacturing Co., located al East Pittsburgh, Pa.
The ohesrvers were scattered over all distances up to 400 miles from the trang-
mitting station. The data obtsined were analyzed om sulomatic machines.
The paper gives charts showing (1) variation of strengih of stmospherics, (2)
 yaristion of fading, (3) relative magritude of obstacles to reception, (&) varia-
tlon of interference from receiving sets, (5) relative magnitude of u'!lmwlm bt
reception grouped fn bimonthly periods, and () mesan relishility of reception
as a function of distance. Amwnftﬁh er may be obtained for 5 cents
from th?: Buperintendent of Documents, Governiment Printing Office, Washing- |
ton, D. C. ¢ . : -

RADIO-FREQUENCY RESISTANCE AND INDUCTANCE OF COILS
USED IN BROADCAST RECEPTION - -

The results of & series of tests by the Bureau of Standards on eoils of different
sbapes and wound with different kinds of wire are given in & paper just issued,
This gives the experimentsal data on the radio-frequency resietance and Induet-
ance of thesn colls within the range of broadeast frequencies. The results of
the teste are plotted in graphs, so that the reader ean use them for selecting s
coil for a desired purpose. The dimensions ueed are for eoils suitable for broad-
caet receiving apparatua. A diecussion of the Important characteristios of coils

is given. : . . : . Lo
%m. %p&r i Bureau of Btandards Technologic Paper No, 208, Radio Fre-
ueney tance and Inductance of Cofls Used in Broadeast heaapti:m, by
1 Hund and H. B. De Groot, s copy of which may be obtained for 10 cents from
tﬂmﬂ?npuintendunt of Documents, Government Printing Office, Washington,

STANDARD FREQUENCY STATIONS

. a ;o

As & result of measyrements by the Bureau of Bisndards apon the transmitted
waves of a limited number of transmitting stations, da mdﬂt};;
month's Radlo Bervice Bullotin on such of these stations as have been found
maintain & sufficiently constant frequency to be useful as frequamcy standards.
There may be many other stations maintaining their fréquency just as constant
ss thess, but these are the only ones among those shearved.. ﬂm-il, of course,
no actual guaranty that ihe stations named beiow will maintain the constancy
shown, but ihe data indicate the ﬁh degree of eonfidencd that can be placed in
them. The transmitted freq - from 'these stations cabh be u for
standardizing frequency meters and other lpgmm by the proceduse- n
in Bureay of Standards Letter Circular No. 171, whish
‘person having actusl use for it upon applioation o the Burean of Standards,
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|Ii.-din|hl.
Farlod Num- m”
Btatlon Qoo Lomtien q&uur ‘nrmn-| g
“&] {momthy)| e i rread-
i et
A | ol
Mor. 30,
1988
Py cint Fer cond
WQl, | Redie Corporaiion of Amsar- l::nni Hill, L. L,| 1713 12 (18] i
HE4 U'Eud Btates Navy._._ ... .ﬂ.mlpulu Md_.....| 1LHE o oy .3 1
WOl | Radia ﬂ-ﬁhlﬁmﬂa.uﬂ- negat, M. J_....| LT84 wi ar| % 2
Wl 7 TR T T??m Ma, Iy I8, B -] oy .2 .-I
WL mid-u-!ﬂlﬂri-ﬂun ----- HI?'I m“. a0, mp ] ] 1 |
'ET n";'---u---H-ﬂ----+--'|-|--|-i--|-|-||- rrrell e H“ T M | A4
Eﬂl Uﬂ:lﬁ!tnln L1 oo .ﬂ.m:-pnfu 'ﬂ R !h:!lln : fin .2 A
WoR :iE:u .u.t.u..__..“.-__ L 'I 18 . | N
WOX | Detesit ¥Free Eress .. ”“"”' At M owpoo
WEAF| A m-iuah‘!'m;hmﬁ Tele- | Neow York, N. Y....| 810 % ) (]
WCAP uﬁ-&:ﬂmmm Washington, D. O..| 040 w| | ] .
WRC | Bedls Corporation of Amee- L. .. [ T S oum | " |
WaR Mt.ﬂ:lul'mni- ........ Atlantn, G oeeo.o 700 o 2 .
wWay Electrie cearased Behemsstady, M. T..| 700 8 &
W BT %ﬁ%mﬂ%ﬂe &| Buoringleld, Mam. .| $00 -1 I E
EDKA R - .| Bast Pittsborgh, Pa | 070 w| 1 o
'ﬂmﬂw
¥ Boamg luhrhn-thwl Isttare {WIR and WOX).

ATANDARD RADIO-FREEQUENCY T:.LHEHI!IIDHI, JANTARY TO

The Bureau of Standards transmits, twice & month rn.d.iuni nals of definitely
announsed frequencies for use by the’ public in sta réquency metars
{(wave meters) and transmitting and maﬂvlnf!ﬁmmm 'I'hu als Are trine-
mitted from the bureau ﬂi.tiun WWV, W from atation
GXBM, Btanford University, Calif.

The travemisslons are unmodulated mnllnunun-ﬂ.u ru.dintu!agmphp'

A pomplete | ulne transmission Inulu:lu at qunl eall,"” o “‘standard f
L]

quency mgnal, “l.nnn:mnmmanu” " i ven at thn
mfnl of the B-minute and mﬂ.num rur about 2 mutes. Thia

ea a statement of the uenay. The “standard ney signal™ is &
series of very long dashes with the call letters {Ww"iFur Builn veaing.
signal contipues for about 4 minutes. The “announcements™ are on the
#a the "standard frequency signal®™ just transmitted and con-
tain & statement of the frequsncy. An anpouncement of the next frequency to
be trensmitted ia then given. There is then & 4-minute interval while the

tranamitting set 1s adjosted for the next frequency.
Thd;:ﬁnﬂnbahuﬂlﬂﬂuﬂlhd etations egui fm' sontinuoge-
wave receplion at distances within about to 1,000 miles from the transmitting
stations. Information on how to receive and utilize the ;lﬂnln Buresy
of Btandards Letter Cireular No. 171, which ma bﬂ lication
tmmht!m Bu:ufx;d of Btandards, 'ﬁ'ﬂng’mn, E]. v & fow
are roocal peracns aan o &8 COom a’ﬂeamw-uet-ermllhmﬁmu
by thﬂmudmd of generator harmonics, information on which 1s given in

There waa unpﬂn:‘h on December 5, to the regularity with which these

alssala haws La - NP |
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The schedule of future tranamissions of standard W"W through
Mareh from both the Bureau of Standarde and Stanford Univ is as followa:

amduhqfﬁqmintm
Wilflm“whm
Tima ! |I|.:|:l.l- .Tn.'.l'.'thi.l Feb. 30 | Mar 5 | Mak. 20
0O IDAR P T e mmd——— 1, 80 L1 3 = ' 50 R
S | 0| el oal el 6
0 138 e fl om x| sml <
Premsrmmmremesannna e G | E) | aem | em) | el
LT TUE T %ﬂ 'L#l [1.]“ ar aﬁ
BGLAH ko D030 P I e n i 2, M} L 185,
- Gl @)oo gl e
BT T 2, &6l L) hl]
| sl M| Y esih
TR R L (1 T : 340 270
103 to 11,32 I:I:tl:!l "q[ﬁ;!l 1:1' lﬁi uﬂi 1%
;1 o i s weD) o M %llfﬂ-

1 Bastern standeed Hme for WWV, Washingtan, D, 0. Paalfie standard times for 8XBM, Callfornis.

BEPERENCES TO CURBENT RADIO LITERATURE

This is & monthly list of references prepared by the radio of the
Buresu of Standerds and is intended to cover more importan pn.pm-s of
interest to profestional radio engineers which have recently appeared in d-
icalks, books, ete. The oumber at the left of each reference claseifies the reference
hy subject, in aceordance with the iuh&me uant&d in A Docimal Classification of

Buﬁjef.u—ﬂ.n Extengion of Burean of Btandards
l]h-r_-.uiur No. 138, a copy ql' which m I:uz -l.‘.lbtilnﬂ for 10 ceuts Emm the Eum
{ntendent of Documents, Governme Pﬁnt;:l;fnﬂﬂun, Washington, I»
various artioles listed below are not obtain the Bureau of Standards.
The variows periodicals oan be consulted at large public libraries.

R160,—Radio prindplo
Riia I, What are radio wavas, Radip Nows, T, BT, Jenuary, 196,
B3 1::- h?. E. Dostas radis roal top the workl?  Beloatifle Ameriean, 158, pp. 378-370, Dopam-
Eilixl Plc_lunl, wW. The enpse, angd reduction of teding Modéern Wirsless (Loodon), &

-3, Ducamber, 1
riiEN] I@.E‘H (¥bgorertons on feding and dislortion ﬂhm@n&ﬂmﬂmm‘

Yark Emu-_'limu-. Eﬂ1:ﬂ3ﬂﬁn. P 2 %bﬂm

K113.5 I: L. M P 904, In

Hiis T, ﬁrdﬂwﬂmﬂ B e P S oat ot Taitio Enyre 1%, o, G-,
Riz.l 'Hgml'. 1. B The dh‘-:lh:]n g_nﬂn Hmm at Mitsn sod Cullef®onts. Jour. Inst. of Else.
1251 :%‘fﬂ’_% nﬂ.'l'a érumrmm-. L642HT7, wsmed Novembaer M,

Arse Hesing, R. A, Direetive radio trapsmimion systam,  United States Fotent No. 160201, isszsd
avamber 3, 19498, :

Eis Colebrack, F. M. mmmﬂmﬁmﬂuﬁhmwwwﬂﬂﬂﬂ
wiodes velves. Ex 1ol Wirsless (Lapdoa), & Bp. Hevember, 19038
Eise.4 mv.p,.uﬁl w ﬂ-ﬁ'ﬁl"{'dm l.mp]uuﬂnn. Proo. Tesi
R3S HHI“LEE'I# "Wave reooiving systemn. (Inited Bistes Patast Mo, 1683644, lesned Thcmbaer

R0, — Redlo megeiremends ond sondordization

R Helor, T, A, Hecolvér snd wave-nisker oali 151
R4 %R W, I.. Tramloting devics. Toiiad EH.HI!MP I"I.’ldldﬂ. iz Ewer
Ra0d. - Eodly appareiun and spulipmend

k-] H'm v]&mmm;\Muumm Hmtiu!‘m}.‘-!.m.-ﬁ-ll.
Ba Hﬁm" . 3, Eleotrls lischarge devieo, United Bialed Paitent Mo, 188151, Smed
B3 ,'H"l} Vamunm insglstor aod s assambly. Tnitsd Biates Patent Ma. 158058
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T.R. Rledtron dischiargs dovios, Usltnd Btatas Patent Mo, 1385383, sned Dreopmber
m.u’#u Electren Alschargs device.' United Staiee Patent W, i, isosk’
'I::m -n nmmmm Dmited Stetes Pataok Mo, 1843570, leuesd
mi-t E. l !luhund!l:hlmmul Tnited Btates Fatent Mo, 1505800, tsusd Decomber
E.F. lll-ﬂ'lmn&ilh.lrpdﬂh UMBWMH&IMMM
B W. R. Thermienio vilve. United States Pasens No. LMST8, iusd Dasseibar
Kﬂuﬁrllll J. Vacunam tl:l.'h-u.l:ll:l:ll.l'i:ll.l.rl. Uniind States Patent Mo m-nmunmw
m_ﬂfﬁlﬁmﬂnm influenclng curents  Tokted Bintes Patest Mo,
H. E. Hadic vaopam tobe. Uolisd Statss Patsnt Mo, 108407, lsmaed Decunber 1,

Eﬁﬁiﬂ Elsctron discharge spparaios, United States Patent Mo, 1361843, smuod December

Tt B, LIS,

i?

W, W, iletector,
Hﬁn ] %IW BY T rOnals TUnited Etntes FPatent Mo, L0ME51, imped
Enllogg, E, dramplificatenrs de pulmasee sany distertion, LA0mds Bl

trig iT4-451, MNovember,

eyaien, 1" Fleciriod Srmasiorsade Tinited Sintes Patant No. 1564206, issund Decsmber 5,
I, Matliads af batlery elimingtion B T "

hﬁﬁ.h- The ABC bettery sliminatar, nﬁ'ﬂ" “r:"mﬂn?a'm:m mm

Johnenp, 7. B. i:!imt nrmapgecisnt for dischiarge dovics. Unlted States Patagt Mo, 1663157,

ﬂﬂgﬁnw ﬂéhthm:mmh United States Patent No. 134388, beued Decembr 1,

Eﬁl.li L. W. Electron tobs oscllistor. Unitsd Heales Patsnt Mo 186400, wmed Diecerbar

5
U.I!I.ﬂd L ednod productio awionl toomas nited Stabss Pate
Rl B e et ot it s o

E
=

]
Ennis, K. Hﬂm ware phone tragsmbnlon fon 6 mebes. Radio (Ran Franuiseo),

it B B Rndissts nacntrtar gisten Sa54T8, tasued Yoooommies 15, 1923
l] atant i tEgued
M I.rl.l:-nﬂllu E—m F E: 158500, mmand  Dhpcember I.E"-,:Iﬂ!..
f. a. ¥ueoum tube sisbilizing means. United 2iatos Patant Mo, 1365477, ismed Deosms
ﬂl;ﬁm and Byroes. Qoariz erystols coptrol wave lngthe of broadenst sistions. Fedin
Gm%lp%lpﬂlhqtﬁﬂnmhl}n&ﬂ!mFMHm 18AEIT, lamed bt 1, 1905
B ¥
DPavid, P. HMaole ek e modulniicn WS (rpds
"‘“’ﬂ“‘,’g i, ﬁﬂ#ﬂmum e e A ¥
Ty oewWny Tepeater cirontts, Tofted Btaies Pabent Mo, ]mwmm
liﬂ Q. Ammhmm ﬂ-“hﬂnhumﬂn. 1GGSARS,

| ECHLR
Hoeton, J. II n'l-lll-ﬂiﬂ'ﬂ-ﬂr United States Patant Moo 188150, lsued Deosraber

THEES,
Opoen T. T, semam subes, . -3, Documm
c':‘?&“' . B. Epl.!lmq: EF3LEm, ﬂlnm %En. uluad Mﬁfﬁr 13,
'-Elﬂnuﬁ'h:' L. and Mesgher, I. . The pow carborundam debector, QET. %, pp 3132,
l..l! h An oltrs gelective eryotal set.  Radio (Fen Francises), 3, pp 18-14, Decamber,

W. 0. Corrent rectifyiag device. Unlted States Patent No. i 54508, asced Desomber

W, W, maans hae

DE Il_.mﬂﬂﬂirin;nllmnﬂurmm United Bintes Patant

Jmad Eh“' ialaphiones.  Wiraleds
IEFP ﬂ!':'-mr Hl:l'l'l'l:l:?]‘:lltl' 11, 1 sad World
niter Gtatee Palant Mo, Ilﬁlﬁ teepe] Hevember 94,

é

5

Y
Can

D.

.-nu, H, Varlabde co I:nmg; Pm Ko, LiasR1 2, aved November 34, 1635,

‘H'dMth.'-fmhh tsbim Patert Mo, 1885400, issusd December |,

ﬂHﬂLi "i"-‘il'hhwm Uplted Bintes Talent Mo, 1605440, faamed Deosmber
Punﬁg, » Kdngtrostatly condenser, U nited Btntes Prtent No. LB, mosd I::J:e.:luﬁ

, -"Eildﬂni ondenser, Unlied Biates Pataot Mo tm‘m. hl.-ﬂ Diecombar 1, 1925,
Lind F P, Cordenesr. Tnited States BNo, LHEI'H. Dmsosanbnr 1, 1538,
Cloban, 8 Multiple varisbie condensee.  Unived Biats Patest Mo |63, maued Doostmber

Hm C. I ﬂmﬁﬂﬁ:ﬁl thield plata, dial sl vernler, Unlisd Stats Patent Mo, 1854672

I, 0, snger, TIelted Bintes Patonk Mo, 1
o, H. B, and Shirey, W. H. Condatser. &dmww sz

R, T. Delecter for wirelaa systams. Undtad States Patent No. 1504841, dausd

%wmmmnm l:rumtauumm;
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:I.Id J. E. wnrl o large adr sarw Iodostanees, Prec
B Radile ?Hnm%hu -

D. K. I.H about oolls,. Fepular Eadlo, §, pp. 80-28, Jamusry,
W of ool i hast? R-HHJH . E-ORT, Tanpary, 1694,
Mureo, . J. Tocolds. QBT ¥, ﬂmhmlﬁ
Atax rn EF W, n-hmm United States Pateal No. 1504807, ksasd

Iilenbangh, F. 8. Amededr Slter blgons, -4, Dhecam Lar,
. L F:‘fuu mmm‘ﬂ'uﬂMMhm

Bmith- . How to ohialn
. Newrnmibar 18, 1985
- ‘&H. Bhdald for or detactor tnbes.  Tnited Blates Patent Mo, 1MSH, lemed
‘il'nﬂ.E]}'.. taim for leentlon of & sotires of weve saergy. United Siates Patent No. 188435,
et s S, Mol et geriog b e
m—:m 198, ’ "'”'“

Weod. ;iﬂiﬁ?ﬁ&?ﬁﬂrm Tomr, Ioat, of Ebsr. Bngre. {Loadon), &, pp. 1046~
ﬂ&l Ul-lhlﬂ-bﬂ-;hﬂllﬂl“lm Elﬂ W
Bazroni, 0 Jn o catt r&hm . wﬂﬂbﬁmmlm

m_%li I.I ol Tmmhmmdmumm United State Fatant Mo,
1B33ETH, Thopmnber 15, 1038,

40, — Faflo cormuniomhlon. syatema

A. H. Ap inveligeilon of iransmilsion tha bighse mdin i, 3
Tmln?..ﬂ, ETT-848, Dwesmbar, 1625, - g Fe. Tnet,
Eimﬂﬂl— e [ranamitter. Radis Broadenst, 8, pp. 831-315, Janpsry,
o B, E, Wirsles recatving systemn, United States Paleal Mo. 1688435, musd Troopmber
P + Oarrisr-wave ilgnaling syatem, Unlied Biates Pabent Mo, 1586011, issasd Decom-

1. W
Coram, B. E. COlronila thia mdﬂ:ﬂ:n of m-lhlilm nlmt WHVEE,
Patand o, |87, Dacamnber L6, b5, pa Untind: Blates

rl.uu.:l L‘E.ﬂﬂrﬂﬂ. C. Areconvertar. Uﬂhdﬂhuhmnmlmmm
Eatom, W. A. Matbod of apd apperatus for eontrolling 8. ¢. United Siates Paient No, 1685318,

ﬂuﬁ.ﬂ . Tru.mmlllnuni!huu- Uﬂudltlﬂflt-iﬂﬁ.mmmu,
Rbi0.— Lpplications of radin

A H A M t and Indlsakar. =

el b quﬁumn: posfilon Unltsd Etates Pateat No. 156M88, lwued

MNeovem
Dinsdedn, A, hined wirehsss amd snbearins algneh ehip navigat Radla Fess
ﬂ%t:‘?t 1%, Movember, | of fo b,

hlc-nunra far trsin Signals.  Radio (San Fransdsco), 1, TDiscamber, 1098,
. i.ni Edmmmmm;m mmd'maunh, hgli«l-m:iﬂn
ﬁﬂ *HH-HI mesta mntallls Hinisen,
'.T l-ld MFMHi.]H{HL Dml:::i},w poustier of
u‘ﬁ.uﬂmJ nﬂnmm slations and call lstiers), Hadis Brosd-
ﬂﬂkﬂh gt ““’ﬁmmmuw United States Patent No. 1505545,

m ph-nl-l:rl’cm. United Statss Fatent No. 16231, relssued Drecamber 15,
Emnnk H-.l.'!. B Tnited Biptes Faient M. %Wm
Iitﬂ'h!..!l. Eﬂﬁ%ﬁdrﬂnm{ﬂdﬂh:ﬁﬂ. eews, 1. p 9T, 1:?&1,

4. B, Hadlo recelving aystem, Tnited Stsle Patept No, (563500, Bned Movember

0 ot Elactrd ABI441, November,
mﬁ' nl:llgua o mn?' 11‘”‘5. o 1B-IT, Dﬂmw. :riii.m'
H300.— Nonradis subfsrts ’
DeF Advioe to inwantors Rad
A, | Elﬁ? ‘-'Flhllﬂ:' . mu..g.n!p H-ETWHE 16050,

lI
#
mr, H-m vapor spark gap, TUnited States Palent Mo, 1585530, (ssued Deosmbar

Thm-mﬁ!:. !w inclosedl wieetricnl apparatus. United Ztates Patend No. 1508961,
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