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DEPARTMENT OF COMMERCE

RADIO SERVICE BULLET[N

[ESUED MONTHLY BY BUREAT OF NAVIGATION

Washington, December 1, 1923-—No, 80

CONMTENTS.

Fagn, Fapa.
ADBTeviEliETE, s vvrnerernnrononsrannsnnenannes 1 | Bli=tellanoods—Canlisued.
I IR B O S NSy 2 Alaskan atatlons reapened. ... .cieeieeoen. 13
Alteratioms and cormeetlims. oo v ser e & Awores gtatlen T#:E' TTTIITE .
Misen | Laneon 5! Lot commoscial rddio onerntors® lise: 1
Foadic ﬂl!iml*- installed on Gorsan Light Anplication of :datistical smalysls to radie
vessals . | @ trassmmlssion problens. . 1L
‘-"rrllr-.lms [ aﬁrml extabilished at {‘a.p-e Hay, . ﬁnnﬁ:&jﬂmmt of stwndard i'r-'qwm:} trafg. -
o o .
¥ el L-:T?h Si'?mflm i B Las T e Mﬂ’“"mdﬁﬁg - 18
i L WTER s a B
y S N c G.t_l 1] Rdnlm I:-; lnﬁnl L'l.l!.lu- ]:-u.rlndil:l..l. 'I.|I!-et'l
Mu.slm station closed for the seasca .. ..... M LITE.

The necessary corrections to the List of Radio Elta.tmns af the Unite-:l Biates

ABBREVIATIONS.

and to the International List of Radiotelegraph h‘r‘l.n.tmn.u, appearing in this
bulletin under the hesding "' Alterstions and corrections,’’ are published after
the stations affected in the following order:

I prne

Call
System

Range
Ww. L
Berviee

Hours

= Name of station.
= Geographical location, O =west longtiude. N =nporth Iatitude.
S e pouth latitude.
= Call letiers assigned.
= RKadie avetem used sand sparks per secotdd.
= Normal range in nautieal miles.
= Wave lengths assigned : Normal wave lengthe in ﬂllilm
=Naturo of serviee maintained.
P = General public,
PR = Limited publiz,
R = Radio compras station.
F3 =Fog sgnal,
F — Privata,
= Governtnent business exclusively.
=Hours of operation:
N = Continuous serviea.
X =No regular hours.
meg, m (12 me=midday}.
s=p. m. (1% & —u:m:luight-:l
=Ehip or eoast charges in cents: co=eents.  {The rates io the inter=
«  pational list are given in frapce and centimes.}
»=Independent Wireless Telegraph Co.
= Badio Corporation of America.
. =Ehip Owners' Radio Service,
= Continuous wave,
= Interrupted continuous wave,
= Vacuum tube,
= Fixed station.
= After operatin cu:rm any denotes that the change applies only tn:r
the List of tions of the United States
= Kilooyeles.
= Frequenay.
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NEW STATIONS.

Commareial land stations, alphabetically by names of slalions.
[Additions to l:h-lIHEtEu-l‘ hdhnﬁlﬂm of the Uaited Bisi mﬂm ﬂllﬁdmﬂ lﬂl l.!ul e Lhe Tnder-

thomal List of umﬁr,ru'ph &m:i:mp-u el
Statlon ﬂﬂ Wave lengiha, | Service, | Howrs, ‘ Atation sontrolied by—
Benton Aarbor, Mick.t...| WIZE | 300, 600, 7. . .... F X Gﬁhm & Marion Transportas
Birmingport, Als........ WEM |oeiiiiiiiiciinns F x | Inhnd E-Ill Coastwise Waler
]mb%'mlm,fullr (peor- | KEFYV | M I0ES......... FX X | La:s An.;.'aiﬁ {“mrlt:r, forsdis ¥
tablely |
Las Angeles, Calra, . .. EYY o i1 T — FxX X '
CMishe, Lo WORD | S0, D, TIH, D65 | X ﬁ.rm.ilr'n{u'lt K. Gao.
Mamphls, Teamn. . .......0 WPT |oociiieiinnaae, | o X lu]m-i smil Coastwise Waler
;| g BArTioE.
Maotille, Aln... B o N . P X 0.
Tree Pont I‘Ethmﬁﬁ KIJ 300, 550 GO0, ... [ X G. E. Maddox
#tntion, A i
i ! e

b Lo, URAT 280427, N &2 00" M range, 200; syacem, B, O AL, 1000

* Bange, 50 9-:.-=bm,m cuite v, 1. telephone and felspraph.

:lmlﬁﬁa' 15 e, h T E‘Eﬂ“: q-r"ungu, “qh}'a!f-r.dlln tuﬂlp:uJIha-puk 10,

¢ Loz 0.150* 55 577, N, 54* 48" 07"} range, 25; system, compenlte 7. ¢ . ielegraph

Commercial akip stations, alphabetically by names of pensels.

TAdditioas to the Lisi of Radin Statloos of ihe Unlied Btabes, edultm of Jome 30, 198, and o the Lntsce
natinnal List o Radiotelegraph Statlons pubilahed by the Berne busam.)

| "
Wame of Vewsl, | a&;‘, Ratas, | Barvice, Emm!.E Cremer of veasel. fﬁﬁﬁi
KNG ul Fil N O | U5 8 B |
BlrmiRE T v e eiees KEulk | P x Taland and i:.'mul.nrlsz. | Cwner ol vegnl
luﬂﬂ?l
Cantipny lgDFo ! &! PG K | U BB Breons..s -
Cordeva  EFMF .. . X | Inland acd Cowfwise | Do
. i Walerwinye ﬂ:wl:m
Dheam@ed i oo i KFEMG | ... ... r X |oe.-- D,
BB e rnmengne L I | —— ﬂiﬁﬁ'u IJEH: Tﬂl -i: i
Guldpoare. EFMD | ____... F X Tu]&njnmﬂ-ﬂunh'lﬂ ] Da.
: Wilecwayy Satvice
11T R EFML |...... I x ~—ood ~ocH D
Tomm. oo . KFLT F X .- | Mo
John W, Boardsan, ... KFMN | (... M x H.-llrul 'Iri-n-smrtﬂlluﬂ B.C.A
................ EDLY ! i - .
ew Orloans. | | KFL8 I P X ]njm?'a.nd. Coiatwlze | Owmnaer of vassel,
i Fa[mm Eervios,
Mobile. ..o Emh el g X n I:h ................. E‘g
DOLEMIETY . . . S I R :
__________________ KEDMF & Fa ﬁ h.ﬂ-.:l.[l...---..--...
Plomesr L. oiiiiiiien EFME S X U]E';-c.'lﬂn.d CHits 2. 2, HU
Pontiac ; JEFML | | PO e PR R
_________________ KF FOBG § Etrf‘ Wood Lamber Da.
TOU e KDNEB 8| PG N | 0,58 B ...
Tisnl0o%he .. vanssnnees] KFMI r X Inland and Costwls
’ Watorways Sprviee. |

-muma..-u system, Navy-R. C. A, 1000; w. L, 300, 800, 709; rates, Great Lakes sarvice, T canta pas

3 Range, 200; systom, Gray & Daniglsan, 430 w, L, 300, 609,

Nove—The Inland and Coastwies Wat Parviee, o pddition Lo the above-named ahip stalians,
ﬂuﬂi the l-ullnr?ugq:fmm unggutg y HFE:EL Pr.m:!u -{:u EDVX), Calro (KD Q. E}. Hmpm;h:l}w:._

__.'I 1T
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tommaercial land and ship stations, alphabetically by call signala.

[hesship station: e=land sadm.]
Cladt Call

signal. Mama signal, Mame
____________________________ bl KF¥] B |
EDIY | SRR e b | EFME | Pleasar o I b
Eﬁ; gum.l E Egﬁﬁ ................................ E
HHE hll]l'a-.-::: ............... . ----- :---I--E E;_H_E P’C‘.F-’“ “--_Em --------- E
3 | Do Orleans..........ooooeomeooop | BEMO | Do Aigeies, Calit, (poiabisg. - o o "
R T s bl EYy | Tenk iouse Station, Aleka.e
RFME | Birmiaghas o ooroio st 10100b | Wiz g e B A -
FFMF i . I A nquumﬂl-.-t
gﬁiﬂ_ .“ﬂm@cﬂh I E WPkl ﬁmﬂhﬂ *_.-. ..................... :
i :{m:::.'::.'.':'..';:::;::T."..'.':hI WP S

i

Broadeasting stations, alphabetically by names of cifies.
LAdditlons to the List of Radio Statives of e United Statas, edition of Juse 30, 19351

= — — = : = =
¢ Call
Clty ﬂmml City, I signal.
L % CWES L epnasansians e WOAR
m“u:: I e || e R
.................................. WWAF ; Moak. .. KEFLW
ovar, DL WARF || Maah ‘Togm. . ... WABY
M. Dhk.....ccccccccccccacaiassia EFLY Eﬂw‘m wdl  WARS
Calinskiarg, 1 N o ok 1] emeeend] KEFLY
GRlvestom, TR oo oo RFL Aan Bmli;:h KFLU
:Il-nrl‘m:l".Pl- ......................... d LT ‘%‘Tﬂnlh. 0 reenrenesassas et E;-%‘%
J'Wf...,..'.'.'.:.".Z:.".ZZI'.IIIZZII.'Z wWwAD T e T

Stations broadeasting markef or weather reports, music, conceris, leciurss, elo., slpha-
betically by call letiers. : S

[Addisiang to the List of Radlo Stations of the United States, sdition of Jone 30, 1033.]

Fre-
w

dﬁ'ﬂ_ | Btation aperuted and controlled by— Location of station, et Jortgais, Tﬁ"ﬁ"’

orelasl,

I
—_— —— . i -
EFLU | Rio Grande Badio Supply Hoase, . ... E*m!lanlqETn: k) o 1,350
EFLV A, T, Fryfmam. .. ccooncsaccanccaanna RTkl'rle. « 186 Foeurth 10 pi ]
Ve, 1
EFLW | Mismoals Electrle Bupply ©o..ov.. ... Blismale, Monb o) I it | 1,250
EFLX Cearge K. Clamgh Galeeton, TaX. ... oneeeae-| b [1] 40 1, 250
EFLY | Fargn, ¥, Dale...aiooiio. 2| 31| L3
EFLE X 19 273 | 1,100
KEFMER S - T
WARP i 1K ™8 1,180
Wi 50 1 1,150
WAR L] ;o 1,110
wWaiRs 5 e TR -]
TARE s S = B W
WART | Victor it M T
WABV  Jeom H. Do mmquﬂim. mi Fil- 20 =3 | 1,140
‘iEﬂr.I:EhHH ;

WiiAHR - Henry P, Tundskow . . oooeeiiiaes Eﬂﬁg.'ﬁ‘h ............... 50 ooy | LMD
WM _Lmrfuﬂc venammnremenensanesar| HBEEHINE Tl o caes cnnannmas 250 T4 1,20
WWAE = Alsmo Daocs Hall (L. J. Orewlev). . .| Jolle, I0... . e &g =T 1L,3M
WWAF | Galvin Radio Bupply Co.............| Camden, N, J, 51 Market | 100 23| LX0
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Gorvernment land stations, alphabetically by names of stations.
|Adlatizicns fo fhe Tist of Ondin Stations of the Unbted Siates, edition of June

aohn.m. glnd to the Inter-

nestional List of Radlotelegraph Stations published by the Berme Fuirean
Seatlom, aliﬂl. Wove ligthe. | Service, |Hours, |  Station controlled by—
| o | — i — =
Drlrth Eonpr: Light Sta- | WWARK Lis i X Laghthouso Servies, Depart
Eiog, Minn. maent ol Commg e,
Hﬁﬂ:r.m Tight Statlon | WWAR 1,111 0 x 1an,
n#:l Light Vomg]l Ko, | NAKP ueeevnscrssnecnns 0 x Dhe,
nﬂ'ﬂ Light Vesssl Ko | MATT  ....coceveeenn| O X Do,
. Bfanegnd HRock  Light | WOWAL 1,111 O X Tra,
smm'lﬁtrﬁh' Light | WWAL 145 o X Da
RpErRor .
tntion, WJ;.T

Gorernment ship stations, alphabetically by names of stations.

[Additians to the List of Hadin Stations of the Tholéed Mﬁltm of Jane %0, 192, ];m: te te Inder-
Lo

natlonal Lise of Radiotelegraph Stntlons puhils h¥ the Barna L
Eintion, | ﬂ{:]ulﬂ YWave lengih. | Sorvlee, | Hours, | Btafioe eantrolled by—
EAgemonr. ... pccoammus.s WXC l .................. o ¥ " Wir Dopartment,

rorernment land and ship atations, elphabelically by call signals,
[te=atilp atathon; deland steatlon.]

— = o —

MName af statloa, Hré::h o Neame of staticn,

Redled Light Yool Moo 86 ., ..vvwaee || WWAK | Dulith Es L Beetlon, Mlnn, .
Relled Light Vessel Ne. 72,2 0 20 Lo || WWAL | £ mﬁ.ﬁﬁg [ﬂtﬁuﬂu’,‘i‘i‘ﬂ- .
M ardg it Siatlog, Mich........z || WX L PERIDOE - ¢ oo ooy neram e rmaeenn
Htoomnrd Rock Light Siation, Wis. .. .o |

B

.-

A
b

Special land staltione, alphabetically by names of stotions.
[Additions to the List of Fadic Statiens of th Tinited States, edlifon of Tume 30, 1923.)

%EIIL ..................... ﬂz-ix F:r'udﬂﬁl]:-.ll-
. cHewall .. ﬂ-ﬁm A, THfrd, Feaalds Road, F. 0. Box &5,
mtm,Efd]-...-.............- HXAW | M !.E'l.l:l.ﬂl:l]m-:ltﬂ.lnﬂ' B
Head, Bawall ...oveevenenns EZALC- CHiford J, Do,
Lanax, ~—oeonroorcoosccosg | T F Hurds Falinestock, jr.
Los Angeles, Calty. - 200 TI00 6ZBB | Alaysbes L. Blodgitt, 630 West Forty-niih Street.
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— —_— e me m o mmm B el Sem T T TH MR TG T T b m me

Satios. shonal. Station controlled by—
LRI 1 U ———— Rabert J. Mifler; Glen Tnia Driva.
g'}"' T E‘:ﬁ Lu. 1 W Wﬁmﬂm;l&'}rh e
[+ / Tl W EriaE,
Katick, Mg, ... .. 1ZH Walter J.}'@ﬁli:.&
Oakland, Callf (] Qeperal Electrle Co., 54l Eask Fourlbeenth Street.,
FPhibadalpbhEa, Po....ocoeocneeaan 3 ! Pang B Slnesarpid, 5156 Perklde Avenos.
DI vy mmsrrmr s mn s srman | Arthor ¥. b Hrah South Unlkey Siresd,

Pledreont, Call? ..o oo GERD ¢ Elmer C, M » 123 Oflve Avenos,
Fingats | - S I E.Eﬂ- Dmbl&dﬁ.jhmll Ebscirks o, TI® LIbertiy 4 venie.
Pontine, Mbch. ...vecienecninnarnas T Fomees H. Hampton, 3¢ oy Btrest,
Poedam, N. ¥ . ..o nn. .. HEH Clsrkson Colleps af Mltﬂ’
Bgdlands, Calif, . .. vvrnvnnsnnnians! GHBE Haolph £, Smith, = Baens Visis Streat.
oearrarnen e, Calif. ... .. ... BEAY JoEanh M. Bakes, 515 10 Bipeal.
Znn TR TT I CAEAR | Exnminer Pﬂmq&gm
S Jooe, Calil, . c.cccevaccnans paast BEAY GRerard Wilsom, Eonih Eleventh Sireel.
Zapts Cruz, Call i EbA, Herer: H. Conds, 43 Chnreh Strset.

12 JoproAComnC0aAEcanCoan EFA Edwanl . Rase, 331 Edpewoid Avanae.
Tockarton, . I o %D Esdio Corporathm of Amerios, 86 Broad Street, Hew York,

NV,

TOtah, TR . ccocvcvnccanaganges I ETATL James B. Mannom, 44 Docs Blneet.

Tt T n e —— — =

Special lond stations, grovped by disiricts.

HE;E-I. Distriet and station. alE'I:J:J Drigtriet and station
I

121 First district: Lenox, Mass, Bixth distriet—~Conti

TED mﬁﬁum&: Tuekartan, ™, T, EEE eleg, Calif
Thir i

2B Phidenks, Pe. BZED Plednmt, Calif,

T ! Th. HERE ds, ,

B b Pa, BERF

FET ‘Trentom, N, I, GERG Clarernomt, it

BEAE Fifth dlstriet: E1 Pazo, Tex, HELT r Los ﬂﬁm
Bxih dianriog: | Baventh ot

4X0 i Klnpd, Calif. TZE [ l?-crnl]d.uﬁ_ﬂm

ETAC H Eaka Zﬂ.hdhﬁa.la[l. TE] . Halenn, k.

CLAG Los Gatos, Calif. TET Lo JAberdeen, Wash,

azal | Ukian, Calif i Elghth districe:

CEAS Bap Frapclsca, Calll, BEBG Bittshargh, P

BZAT | Lo Gatos, Calif, SKBH |  Foisdam, N. Y

GZATY Ina. EE P ‘ Kt Firtaby Fa. (portabla)

BEAT gan Josd, Colif. HLAR ' Cinginnati, L

EIA™W Alnmcdns, Oslif. BLH Bufals, H. Y

EEAY Hilo, Hamail. BET Pootles, Wich

A Basrarneato, Talil. Minth dlst-iet:

EZAT Barkoley, Calif. OXAW j1 7 , Mish,

B2BA Banta Crue, T PXE LEEY T

ALTERATIONS AND CORRECTIONS.

COMMERCIAL LAND STATIONA.

[Aleraiions &t eorreclions Lo be made to the List of Badlp Sistions of thy United States, editbon of Jnns
30, 192Y, and to the International List of Eadictelograph Btations, published by the Herna buresn ]

ABRERDEEN, WasH.—W,. L, 300, 550, /00, 1641; this station communicatea with
Bepttle, Wash. (KPE), and Ewvers Wasl, |['IHT'T], alao pertein vessels,

Basco, P, I.—Loe, E, 121° 58" 35", N. 20° 27" 358", )

Bavrowr, TeEx.—8ystem, Thordasen & Grebe spark, 240 and composite e. w.

Bnﬁmlm-r'r, Tex.—Range, 200-300; gystem, ilbgurne & Clark, 1000; and

vy, 1000, '

CavoLe, ArsasEas.— Hatea station to station, 25 cents word; station to sta-
tion night letter, $2.50 far 50 worda, 25 centa for each additional 10 words.

CreveLann, OEio (KDPM).—Loe. (. 81° 437 37", N. 41° 20" 31",

Evererr, Wasn—W. L, 300, 500, 1841, :

JacEson, Caio~W. 1., 1934,

Rogers. Mriem.—3vatem. Simon spark. 1000, and compDosite v, t. telesranh.

8/25/2012 11:32 PM
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cnﬂﬂ.‘iﬂ:mu SHIT ETATIONE ALFHABRETICALLY BY NaAMES OF VEBSELR.

Altprations and to ba +o the List of Redic Stetions of tha Ullt-ad States, editicn of June
e IR, and 14 The Tntarastional List of Raciotelegnpn Stations, published by (e Here bureas ]

Agwimpox.—W, 1., add -Iﬂl:l

AOWIETAR —8 ﬂum R PR

Avammna (KOBN).— m:i.;l 450,

AMERICAY PRESS, —W 1. aﬂﬂ 706, station operated and controlled by 8. 0. BB,

_ANDREA F. LUCKENBACH —W. 1, add 05.

ATLAKTIO —Ente.m R. C. A, 1000; w. 1., add 708; station opersfed and con-
tralled b

AVALON {PITF]:[}.—S-J.'M R. C. A, 1000; w. L, add 706; hours, N

BEacopoin,—W. L., pdd 450.

B, H, T.A.‘r[.q;m—'ﬁ.&nga, 160; avelem O, A, e w., i o, w., and k, 1000
and R. C. A. v. t, tolephone; w. 1, mm 801, 909, 1800; BOD meters i5 used
for limited commereial telephone service with ship station Carl D. Bradiey
and Rogers City, Mich.

Byrox Id Bexsor.—W. L, add 706,

Crioaco.—Ratee, 8 cents p-ar *ﬁ'dld

CITY OF ATLANTA—W. L, 300, 00

Crry u;ﬂgnnﬂmﬂnﬂa—ltlm, Ef}ﬂ syst.em R. . A, 1000; w. 1., 300, 450,
&

ﬂu{.uunu.—:ﬂaﬂgﬂ 150; evatem, R. C. A., 1000; w. L, 300, 450, 604; station

fimd mnmllid by owmer of veasal.

DeenrieLe.—Corporation Trust Co. of .'J.merma owner of vessel.

Dio.—Station o ‘B?mw:l and controlled by 8. O . k.8

DrRaGARKON.— add TOH.

Ecvirse—W. 1., add 704,

Epcan F. CoNgY —Range, 200; ;;.mtam Havpﬂlmun, 1000: w. l a0, S00,

ERLEECK, —Range, E[I-l] Aystem, , 800, 7

EL ALBA.—System, R. C. A., IEHII EE}D -I.Eﬂ B, TG,

ErL Morte.—W. L, .B-d.d TG,

Er oo —W. L., add 450.

Esszx.—3ystem, "R, C . AL, 1000; w. 1L, add T046.

EsTranA F n—-w L l.dd 450,

E. T. Baprono,—W. L, add 704,

Everyy —W. L, 300 lﬁﬂ-ﬂ T04,

Gexe CRAWLEY.—Sinelair Nav igation Co., owner of vessel.

GEORGE WaAsHIKGTON —W. L, add 18040,

Gtiﬁ%g%ﬂ%;—ﬂutmj 8 ecepis per word; station operated and cootrolled by

Guorrerress —W, L, 3080, 450, &0, 7046,

HaiLBaEaLa (KORL) —W. L, 300, 450, 800, TOG.

Havo—W. 1., 300, 800, 70, 1500,

HanrvEsreR.—W. i 300, 450, 800, TO8.

Houmarean.—W. L, add 708,

I. J. MErrirT —HRates, 8 cents per word; station opersted and controlled by

1 wW. T. Co.
Towan.—Ranga, 200,
JAva ..lnnuw— . L adl:l e,
JEFFERSON I[ie[ , 300, #00; rates, B centa per word,
JEMNKIE DHI.'I: --W u.dl:l T,

J. N. in—w L., 300, 4& BO0, T06.
JOMANCTE.~—W. 1., add 'mﬂ

Josprn Bmep -—-"E‘r L., add 706,

Kexowib.—Station rated and sontrolled by B. O, R. 8.

Lisentr BELL —W. ndd T3,

Mepiy s, —Syetem, R. C. A, 1000; w. 1., add T08.

Mesesrs Cirr.—W. L, ldd 705,

MiNxEgUa.—Siation ﬂpern.taed and eontrolled by 8, 0. K. 8.
Mixxesoran.—Syetem, K. C. A, 1000,

MisEianza —Station uparatadanﬂmnh-nllad by L. W. T. Co. (1. 8 L.).
Moont Crwron.—Hours, X.

Muywaines.—Munaires Steamship Corporation, owner of vessel.
MoNpELTA—W. L, add 70,

Muweomo, —Mumnmn Etmm‘shl?ﬁrpuﬂ.hunjjumr of vessel,

-
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{rm1s —Station operated and controlled by 8. 0. R. 5.

Omexnt—Syvetem, R. C. A, 1000.

0. T. Warina.—W. 1, add V06,

Fanaarar—W. L, EI’:HEI', 450, B0,

PEAcoCE.—Btatinon operated and controlled by I W. T, Co.

Prren Kere—W. 1., add 706,

Porst Lowa.—Range, 200; system, Navy-Kilbouroe & Clark, 1000; w. 1., add
450

PrEaipenT Harpixe —Station operated and controlled by I. W. T. Co.

PreEsipexT MeKINLEY.—HBtation operated and controlled by K. C. A.

QuisTeoNck —Stetion operated and eontrolled by 5. 0. R.

REeLier~—8tation oporated and controlled hgcalu‘ . T. Co.

ResoLctE (KRM)—Merritt-Chapman & tt Corporation, owner of vessel;
rates, & cents per word; station operated and controlled by I. W, T. Co.

RirpLe (KFKN) — Range, 300; system, R, C. A, 1000; w.)., 300, 450, 800, T06.

Sapine Sux —W. 1, add 704.

HacANDAGA —Station operated and controlled by 8. 0. R. 8.

2an Frianoaco,—W, L, add T06,

HavToRE.—Syatemn, H. C. A., 1000,

SpERoNE — William Cramp & Sons Ship & Engine Building Co.

SgExaxao—W. 1., 300, 450, 860, TOG.

BRICKSHINK Y.—Station &&ﬂﬁt&d and gontralled h.-f 8 0 R B8

H1o0vx Faris—Ha 200; aystem, Hamﬂ. LA, 1D00; w, 1.5 300, 450, 600,

grarpann (KIC) —8ystem, R. C. A, 1000; w, |, add TOG.

H-ra.ﬂn.—tﬁlnngﬁ, 150; system, Wireless Bpeclalty Apparatus Co., 1000; w. 1.,
gk T,

dppevRy.—Raage, 150; station operated and controlled by I. W. T, Co.

Scw.—W. 1., L A50 800, 706,

HuxBEam.— W, 1., add TO6.

SoNDAXCE~—W. 1., 300,450,800, TO6. )

SyponToo.—Range, 300; system, Navy-Lowenstein, 1000; w. 1., 300,800, 706,

Sunaineo.—Range, 300; eystem, Navy-Wireless Specialty Apparatus Co., 1000;
w. 1., 300,450,600, 708,

Husuﬁnlc:}.—ﬁangs, 300 E}'Et&mﬁ Navy-Wireless Specialty Apparatus Co., 1000;

Er. ]ﬁ 3{[_1‘{! .;51},6 TOA; rates, 8 cents per word; station operated and eontrolled

y R.C.a.

RBUEPEAROD.~— , 300; systern, Navy-Wireless Improvement Co., 1000; w. L,
iﬂ-ﬂéii{l.ﬂm,i' - rates, 8 cents per word; station operated and controlled by

Soroarco.—W. |, add 706,

Swrrr Scovr.—Station operated and gontrolled by 1. W. T. Co.

" TEmarLy.—HRange, 30M); system, Federal are; w. L, 300,430, 800,
Terse Harre.—Range, 300: system, Navy-R. A. C., 1000; w. 1. 300,450, 600,
Usion Lisenty.—Range, 200; gystem, Harﬁ-ﬂ!lmw, 1000; w. 1., 300,450, 600,

W ARBLER—Station aperated and eontrolled by I. W. T. Co.

WasnmnoToN.—Name changed to Great Canton; Unifed States & China 8. 8.
Co. owner of vessel,

Wesr CALERA.—Station operated and controlled by 8, O. R, 8.

West CrETAC— Range, ; avstem, Navy, 1000; w. 1., add 7086,

WesT ELnara—System, Navy-R. C. A, l{lﬂi}

Wesr HesaELmine—W. L, add 7048

Wesr HixTon.—Station operated and controlled by 8. O, R. 8.

WesT Kassow —Station operated and controlled hq; 8.0.R. 3

Wesr Mauwnn.—ﬂtutin:d?amtad and controlled by 8. 0. R. 8,

WHeT BaoINAW.—W_ L., TE, - :

W. H. Lissr.—W. 1., add T04.

WiLLETT —Station operated and controlled by I. W. T. Co.

WiLLiam Prun.—Hange, 300; uatem. Federal arc; w. 1., 300,800, 1500,

WrLeoLo.— o tion Trust of America, oOWner of vessel,

WooNsorEET.—Name changed to Makiki; Matson Navigation Co., owner of

YooNGsToOWN. —Systemn, Navy-R. C. A, 1000; w. 1., 300,600,
Strike out all igulars of the following-named veseels: Benowa, Edgemoor,
Kennecott, Mary Winkleman, Minnesots (WMI), Mundale, Panueo (KMM),
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COMMEACIAL LAND AND SHIF ATATIONG, ALPHARETICALLY BY CALL SIGNALS.

KDRI, read Great Canton; WOW, read Makiki; strike out all particulars fol-
lowing the call signala KDF? I{DF'F' KE"E"F KFJD, I'E"HIM KOTEZ, KUJ,

KVN, KVO, and WMI,

PROADCASTING HTATICMN® BY CALL SIGKNALS.
| Altprations snd commpsfbons o e made to tha nghni'qlg;;lu Statlon s of the Undfed States, ediiion of Junn
! .

EDYM (8an Dhego, Calif.).—FPower, 100.
ELFY Pﬂl‘tli.t‘td G }-inwer T0HE
KEDZ tile, ﬁ’ —P-n-w-er
RECB {P‘hﬂeuiz, ]I—‘i'ir . irS f:-l:qu#nmr ke, 1080,
KEFFY (Lamoni, I-El'il‘ﬁ] ~—Powar, ]I'.Il
KFFX {Elmaha, Nebr.).—Power
KFIY (Seattle, Wash.) —W. 1., éal frequency, ke, 1300
K¥JJ {Gnrn:rill on, Mo.) —Pﬂnwﬁrr l{l station operated and controlled by George
Grosaman,
KFJM {Sﬂﬂnd Forks, N. Dak.) —W, 1., 280, frequency, ke, 1070.
EFJR venaville, Mont. , TieAr), —'[-"'nwer g,
KGU nnalu]u, Hawsii).— Power, 500,
KTW (Seattle, Wash.}.—Power, 750.
WERBZ ( m |:Jd Mm}—inar 1,
WOCAY (Phi alphla\_, Pa.}.—FPower, 100,
WEAJ (Vermilion, B. Dak.) ——W. 1., 283; frequency, ko. 1060
WizA Ehrﬂvnpnrt La.). —Ipl‘uwar, 150,
WFAB ( ﬁm,ﬁ Y.}~ Fower, 100,
WHAM (Rochester }.-—‘F‘i".l ESE rrequatm:.r, ke, 1060,
WHE (Cleveland, 'l.,}hm —FPower, 1 frequency, ke, 1060,
WHN (New York Y} — Address, imn ﬁmciu,
WJIAF (Muncie, fnu:l}—ﬂit-at.rnn aperpted and mntmllu:d by Muncia Press &
Emith Publishing Co.
W}&Tlﬁiﬁhﬂl Mao,).—8tation operated and controlled by Kelley-Vowter
owelr
"I-"?JD tﬁnnvﬂlc—, Dhio) —Stetion operated and cobtrolled by Denison Univer-

WLA. {Kalamazoo, Mich.),—W, 1,, 283, frequency, ke. 1060.
Wﬂﬁ dg&uﬂnﬂvh. N. Y.)—Station operated sand controlled by Clive B.
aradal .

WMU { Washington, D. C.).—Power, 5} '

WHNAC EBﬂBt-I:I-II. Mass.).—W. L., 278 frequency, ke, 1080,

WOAD (Sipournaey, Iowa).—F Power, 20

WOAX (Trentan. M. J.) - Power, 500,

WPAZ ( harleston, W. Ya.).—Power, 10.

WQAX (Peoria, IL).— Power, 100,

WHAF {Laporte, Ind. — Power, 20,

WRAD (Bt. Louis, Mo.).—Power, 10; station cperated and controlled by St.
Lonls Radio Serviee Co,

WH-&}L {{]lc-urmmr City, N. J.).—Btation operated and controlled by Flexons

WEI.’LG (St Pemrahu.rg Fla.).—8tation operated and eontrolled by Loren V.
Davis and George Prestman, ar

WHAH (Chic rﬁllj —HMIﬂn aperﬂed and eontrofled hﬁ A. G, Leonard, jr.

WTATF (New rlcan&, L. 268, frequency, ke, 112

WTAJ (Portland, Me.).— nwer 1I:|

WTA3 (Elgin, IIl., near).—W. 1, 286, frequency, ke. 1050,

Wﬁ_-’LEILu aad, TE:I-: :I-—PI'.I-WEE 50.

WZAZ (Pomeroy, Ohio) —Correct call Aignal is WEAZL

Btrike out sll particulars of the following-named siations: KFCL, San Antonio,
Calif.; KFDP, Des anes Iowa; KFFA, 8an Diego, Calif.; KFFP, Maherly,
Mo.; KFGP, Cheney, Kans.; KNJ, Roswell, N. ®iex.. WAAH, St. Paul
Mizn.; WBHEC, Steriing, Tll.; WBU, Chicago, Il WGB'E Greenville, Ohio:
Wﬂﬁh Lindsborg, Kans.; :IF'DAI E a.uu.ula H. Y.; H-DEF Yopngetown,

Ohdo; "i‘lrE.l;Er Fort Dodge, Towa; WEAG wcrud R I; WGA Fort.
Smith. Ark.: WOATIL oostar.  {kio: ﬁl'H..l [.ﬂ.‘l:lﬂi]l:l!', Mmh, WHAD.
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WEC, Baltimore, Md.; WLAC, Raleigh, N. C.; WOAR, Frankfort é.;
WOAZ, Stamford, Tex.; WQAB, Springfleld, Ma.; WQAZ Greenabora, N.
ER&P Winter Park, Fla.; WRAU, Amarillo, Tex.; WHAK,

'
W Midd Ohios
WAX, Laredo, Tex.; WWB, Canton, Ohio; and WWEZ, New vm-ﬁ, N Y., |

GOVERNSEENT LAND STATIONS, ALPHABETICALLY BY WAMES OF BTATIONS.

erntions ancd petioms ta be madetothe List of Radio Stations of the Tnited & . editlon of Tona
e and to (he Internutional List 6f Redsstslegraph Stations, publishod by the Bérne buress.|

Revier (NACD) ., —Read Relief Light Vessel No, 76,
BrLier (NITR).~—Read Relief Light Yessel No. 78,
Rewer (NITS).—Read Relief Light Vessel No. 80.
ReL1Er (NADB).—Read Relisf Light Vessel No. 92.
RBLier (NAJC).—Read Relief Light Vessel No. 109,

GOVERNMBNT LAND AND BHIF BTATIONA, ALFHABETICALLY BY CALL BIGHALBR.

NACD, resd Relief Light Vessel No. 78; NADE, read Reliel Light Vessel No, 92;
+ NAJC, read Relief Light Vessel No. 109; NITR, read Relief Light Vessel No.
T8 NITSE, read Hﬂ'lle‘F[.i;ht Vessel No. 90,

APROIAL LAND ETATIONA, BY NAMEE OF STATIONS.
{Anerations and eorrections to be meds to the I.-R ?l[nﬂa:‘.]ﬂh Btatlona af the Unlted Btates, editlen of Juge

Birike out all particulars of the following-named stations: Altadena, Calil.
AXBF]; Atlanta, Ga. (4XH}; Bangor, Me. (1XG); Cambridge, Mass. (1XAB);
levelnnd, Ohio (8Y AJ); laware, Ohio (3YR); Denver, Calo. (9XAG);
Emparia, us-‘%‘!l"ﬂ.h]; Helena, Mont. {TZ2Q); Monree, Wis. (9XA); Phila-
deiphia, Pa. (3YF): Rockford, 1l (9XF); Supericr, Wis. .;gm%; Wash-
ington, D. C. (3X0); Washington, D C. (3YL); Washington, D. C. (3ZB};
Washington, D. C. (3ZE); and Waterbury, Conn. {1XT),

MISCELLANEOUS.

BADLO STATIONS INSTALLED by GERMAN LIGHT ¥ESSELS.

Radic stations, regarding which detailod information is given below, have
teen installed on Kiel, Kalkgrund, and Fehmarn Belt Light Veasels:

Eange (miles).
Light vessls Approximyte position. | Cali signals. Wawolepgths., |—————
Day. | Eight.
| AR By E..FHEEE,J EBL ...... 'ﬂﬁ,angmﬂ. CA
4% 1117 | IR I i R ncooeen an e ,
%ﬂmnrn%' ............... wwr-:,u-wn.-.: EBO........ 300, 450, and #0_, .| 108 i)

The above-named stations are epen to public service during the first 10 minutes
of each hour hetween 8 o m. apd 8 p. m., but communications are strietly limited
to urgent messages on navigational matters—From Hydrographic Bullelin
Na, 1785.

WIRELESS FOG 81GMAL ESTABLISHED AT CATE BAY, NEWFOUNDLAKD,

At a distanee of one eable, 215°, from Cape Hay Lighthouse, in roximately
lat. 47° 87’ N., long. 58° 18" W., & wireleas fog-signal etatlon has E-ean estab-
lished, The signals, which are nutomaticslly transmitied eontinuously during
thick or foggy weattmr, consist of a eeries of triple dashes for a period of one
minute followed by a silent period of four minutes. The approximate range of
the station iz 50 miles. There will also ba two routine transmissions daily for

A N LI
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(eivil). Musters of vessels equipped with direction-finding apparatus are re-
gested to listen-in when within r of the station and report the results to
g Director of Radio, artment of Marine and Fisheries, (Mtawa, Canada.—
From Admirally Notice to Mariners, No. 1583, 1928,

WIRELERS FOG BIGHAL HITARLISHED ON HEATH POINT LIGHT vEBSELR, GULF OF
BT. LAWHENCE, CANADA.

a

Wireless fog-signals are aatomatieally transmitted by Heath Point Light
Veseel. Th-:oﬁmm-:!teriﬁtm of the signals will be & geries of groups of four dashes
transmitted for vno minote (elapsed time {from the beginning of one group to the
beginning of the rext being fonr seconds), followed by & silent interval of four
minutes. In foggy weather the automatic transmitter will be in operation on
1000 meters eontinuously, except when tho -::-Pmt-nr is on wateh. The operator
will maintain wateh on 600 meters dering the followlng periods, Eastern Standard
Time (merldian of 756 W. long.)!

0700-0730 1100-1130 1500~ 1530 1900-1930
0000930 1300-1330 1700-1730 PAGN-2230

If during the pericd the aperator is on wateh a ship should require the trans-
misglon of aignals for directlon-finding purposes, the request fur such signals
should be made on 600 meters. The light vessel will then acknowledge the
request on that wave length, after which will immediately transmit the auto-
matic signal on 1000 meters, as mentioned above, This station is located In
approximately lat, 4% 03’ N., long. 61 30' W, and the call signal is VCI. No

ge e maje for this serviee.— m Admiralty Notice lo Mariners, Neo. IT63,
1828,

ALASKAN ETATION CLOSED POR THE BEASOK.
The Kukak Bay Station, eall letters KDX, closed for the seagon on October 15.
. ALABEA RTATIONG HEOFENED.

The Saltchuck station, call letters KW@, reopened November 1, and the sta-
tion at Cendle, eall latters KQF, reopened November 15.

AZORESR BTATION REEODPENED.

The coast etation at Terceira has been reopened, aecording to information
received from the Berne bureau,

LOBST COMMERCIAL BEADIOD OFERATORS' LICENSES.

Printed below is a list of radio operator’s licanees which have been reported to
thiz bureau as= having been lost. Should any of them be found, they should be
returoed to the buresy for cancellation. Insnectors and others concerned should
see that lost Ueenses are not-being used by unauthorized persons.

— e — P "-—_
Watne, Class.  Number.: Datelssoed.  Port lsusd.
Amy, G ) [P [y - | - . S 758 | Aug. B, | Hew Yark.
Ashiced, NCT, fr L Ea-m-u..-.l pus7 | Bapt. 1,19z | New Orleans,
Bandwln, Jol ML voloeenr.| 2 |Jan. WwSm | Do
Elzet T.. i First. .. i | July 2, M D,
Hﬂfﬂ"m ............................. Besomd. .. o0 | MaF. 5, 1 | Mew York,
Breth, Alextader MATU. .. ...voceenerensn-.| FilEb oo | TG | Ang. 17, 3L Dy,
Brown, OOnmtE Lo ..o oo ooooo oo e reee Becomd. (.1l 130 | Jume 2,193 | Detroit,
Charts, VIBOENE J.vv.ccvcacmimnrmrnnr imenamsnofoa o8 148 | June 1%, 1R | Baston.
Crmnk, JOBm GBOER v vn e evem s e sns crnns First. ... 41240 | Teo. 27,1022 | Hew York.
Euntwistle, Guy B A nreens 33N | May 21,1920 | Bostoa.
CWitam WL da 540 | Ded, 20,1022 m '
GIIHE, Lo, W ieimcramnrormrmnm e iaaas . 4577 | Fab. 14,1023 tile,
ead, Csoate. .. ....... . Lodao.. 18013 | Bapt. 12, 1 ¥
T T Beeomd] 450 a:& 17, 1953 | New York
Eﬂk L. Y 1l R 1R | Hew Orclesce
LT T L T a2 T 407 | May 4,102 Dvi,
Jmnuhﬁllll ................................. ﬂ ﬁ Jam. 1‘,&“& mﬁl;ﬂi
I ML, v e rnn . ﬂl ! e
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Kuome, Chass. | Mumker, T:'ll:I'Ll-I:IId.l ot isawed
ae —
Entham, Wnrren W o e s Second. . 1215 | Sept. 17,1921 |}rﬁ'ﬂgt-
Lomah, Sl GRbert.. ... 0 e[l 4 | Oet. 16, 1500 | New Oriosns,
B e Tirat, ... 4101 § Dae, 5 162 | New Yark.
T, CHEFTAEE W0 .. 0 oo wwmmese e cmneem e ias s saE e e Abah | Owt. D8, M0ID | Beatthe
Larkin, Wilard B . .oo.oooiaciiaaninanrn--| BEETRSCEL 51 [ June 23,0000 | Ban Franglseo.
o N P i | Taly 18, 16 o
Mogill, Pomey Faucoaennnens Firsl...... ¥y | Oel. 2 108 I,
l!'artln,ljnntﬁﬂ.............................--m- ...... FILES | Jone 231921 | Mew York.
MSERGOE, JARDE Elayerovrerrsrnn oo een o oes| BRpomd, 2905 | Nor. 19, 1042 | Baltimors.
a THEITAS M. oew oo oiarivancraner oo FISE, . .. Arze | May B 1922 Mew Yook
MoNaunghton, Apdrew H., o oo ool BB Aug. 10,190 Baltimors.
Milker, T RS S | P . ated | Apr. 7 0%H | Mew York
Ritetdl, Harvor H oo oo eiineiaans Seennd. . &4 Y Feb, 29,1993 .
Flarsier, W Firat. .. .. T | May 1%, 162
Blnemzh, F R - |, S 52 | Jone 8,193 | Balitmars
hrﬁqn.'pmsmu......... A g | June 1, 12 | Kaw York
O Herdn, John Msiaios. ... ovoeieniniann.. I .. —— T2 | Aug. M, 1820 o
n]m.,l'}mmil::ml;r.._.. 3.:: ....... ! 21;’-':% ?uﬂ' H},{ﬁ} l-:nI::E
- B 1= S , i .
g;udu., O IO BN . ' T 24:3) « June 16, 0421 | Beatile.
mmt_,F_d.'wl.-rdH.................... Jocoor ..-iﬂ' A370  Jan. 30,1822 | San Froocixee.
T I S N | 1748 | Mar. 9 1022 | New Orleans,
B 1 T P U | WP 4362 | Jxm. 10,1022 | Haa Franclseo.
E HWPE ...... itm Fm:-h.!ﬁ.lﬁ Haltdmore.
bomnn, Heary Pooocoiccviianisarinanurrnnrsns - dliffiacaes woo 1 .
Thmzs, WAlILREE e o oo o vesemsmemsdm e mmmesm g A e o 4075 | Espt. 15, 0922 | Now Orleand.
Walters, Laoslié....ooooo v iimiinmmrrmnrinnn, 24430 ﬁpﬂ' , 1921 D,
Watts, VEOOE W oo oo oesiiaesiae s o e o 4527 | Mew. 7,192 | Seattle.
White, HEWEY F..oowvinarsnasirasirsnmmsnnore - lfhrras o =0l | May X 1%2 | San Frenclsoo
Wilder, Jobhim M. . coe e i iamarin : Beonad. .. ." AeR | May 46,1922 | Mew Orleans
‘i'i'il.'lmhmnmﬂ'-du S0 Ty 12,0929 btimmnre
Warrell, TS ORaEA Ao iiireieneieae-) FIE 41F3  Feh. W, 1823 | New York
Vaper, Hamtiio e onoresrersameeans ] D, 9, Le@l il

roca| Serond. . i [k

AFPLICATION OF STATISTICAL ANALYSIE TO HADIO TRANSMIEAION PROELEME.

The radio laboratory of the Bureau of Standards hes in & npumber of cases
had the problem of analyzing a large amount of complex data obtained as a
result of tesis conducted for the purpose of investigating radic transmission
phenemens. The wide distrivution of observers and the ]irge ngmber of
varinbles contained in the data require the use of rapid methode of analywis.
‘Ueing the t-uhula.tlntal;?'fuhinm af the Burean of the Census, it has Deen possible
 to mnke a eompre ive statistical analysie of such data with s minimum
Bx diture of time.

vere]l types of electric tabulating machines are in use, all of which are de-
elgned to compile, classify, and analyze statistical information. The original
dates are transferred to cards by means of punched holes, which mit the
machine electrically and actomatieally to ify and aggregate the various
items recordad. : .

Three machines ace used in this work—a key punch, a sorting machine, and
& tabulating or eounting machine. The Iu'.i' punch is manually opers LT
is used to transfer the data to the tabulating mechine cards. The sorting
machine is ueed in sorting the information contained by the carde into apy
degirer groupe or classes, and the tabulating machine counts the cards and at
the aame time obiains any total or ubtotal of the information desired.

The first radio prohlem in which soeh an analveis was made by the buresu
was the investigation of signal fading conducted during 1920 and 1921 in eoop-
eration with the American Hadio Relay Leagoe. Another investigation which
has been in progress since 1922 is the distance-range tests on radic-tranamitting
stations.

A mimeographed phlet which deseribes the methods used and gives
examples of the mmﬁﬁ' of analysing the fRding-test data and the distance-
range test dats hes been prepared. This is Letter Circular Neo. 105 of the
Bureau of Standards. A limited number of copies are available for distribution
to those who oan ghow that they have actual use for this., Requests should be
addressed to the Bureau of Btandards, Washington, D. C.

ANNOUNCEMENT OF ETANDARD FREQUERCY TRANGMIgSIONE.
The Bureau of Standards is tranemitting special signals of standard frequeney
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-lﬁi_i-l}w. The signals can be heard and utilized, in general, east of the Mississippl
- River.

These special signals of standard frequency sre of use to testing laboratories,
transtaltting station operators, and others in ehecking wave meters and adjusting
transmitting and receiving npaﬁumtus. Their accuracy is better than three-
tenths of 1 per cent.  Information on how to use the signala was given in the
February (1923} iesue of the Eadio Service Bulletin. ﬁgre detailed informa-
tion iz given in Bureauw of Standarda Letter Circular No. 92, which may ba
obtained on application from the Bureau of Standards, Washington, Dy, .

All tranemimsions are by unmodulated continuous-wave tele ¥. A pom-
plete l‘raquem:lf tranamission includes a “general call,” a “standard frequency
HIFEIHI,“_ and “announcements.””  The “genersl esll™ is given ad the beginning
of the eight-minute perlod and continues for about two minutes. This ineludes
a statement of the (requency. The "sltandard frequency signal'’ is a series of
Very lung dashes with the call letiers WWY Intervening. in signal continmes
for about four minutes. The ‘' announcements’ are on the same frequency as

© the "standard frequency signal't just transmitied aod contain o etatement of
the messored frequency. An announcement of the next frequency to be trans-
mitted is then given. There s then a four-minute interval while the trans-
mitting set is usled for the next frequenay.

The schedule of standard frequency signals is as follows:

Heheduls of frequencies in kilooyeles,
[Approximote wave lengthe in mefers o parenibeses.]

Eastérn standard lme. | fc. 5, -~ Jam. 7. 'lJa-n.zL Feb. &, | Feb, 30,

50 150 500 B 150

ll:I}ll‘mn-m'—--'|-r-|'|lr||l'|||l||ll|rl||ll||ll||| {% {mﬁ} {ﬁ tﬂl {-“g_ﬁ]

R I S (2 "ﬁ sy (g ¢ 11%
1324 to 1132 p. m L Ly Lo

----------------------------------- (31 {u.ﬁg {{gl {200 {usal:

|_I_H it 10 H'IJ- m. _ THE} ;l l v i1:

- e {0 ",_"f';,} {333; t% {?ﬁ

1048 b6 11,56 p. m i 1

& i N M RS R B R B G b E B B R [ [Bn!'; Eﬂﬂ'} {35 I:.m:r {ﬂ‘%
12to j2080. m . ay 1 LeaD |

T | em| e a| em

1218 o lﬁ-?ll L3¢ "loo ooooooco0o-c000-0 0500 00 600 0 Go0 0 0oid “-% I;mn} ".ﬁ} I:-IH.I E‘f"""'}

I2atot232a, m., ..., 15 - L 00 5

SOO00 R D - 50000 B O E 7] (na) {E14} (15 (6386

A BTUDY OF HADIO SIGHNAL FADING.

When radio first began to be used for long-distance commucication it was
noticed that signals were not transmitted as far during the dav az during the
nighttime. It has also been observed that at night radio aignals received from
distant stativns operating on the higher radic frequencies {(shorter wave langtha)
vary greatly in inlensity from minute to minute. Persons who ressive broad-
cagh oo from dietant stations have occasion to notice thie variation in
intenzity of reeelved sigoals, sines loud signales may be received from & given
distant sfation at one moment only to dieappesr entirely for & few minutes and
then recover their originel intensity.

This and related phencomens have been recorded from time to time, and
varlous hypothesis bave becn brought forward in an :.l-t,cm%t. to explain them.
The phenomens are dependent upon a large number of variable quantities, such
as weather conditions, the nature of the country over which transmizsion ooeurs,
the surroundings of the transmitting and recelving stations, and the method aof
handling the receiving apparastus. Only by & statistieal study in which the
résults obtained simultanecusly at s large number of receiving atations are col-
lected and tabulated may reliable a.vemﬁ:aﬁ be obitained.

In an attempt to secure some worth-while gtatistics of this kind, & eooperativa
study of radio signal fading was mada by the Bureau of Btandarda and the
American Radio Helay League during 1'9’3-3Ir and 1921. In these tosts from 5 to
1# radio stations transmitted signala in suceession on certain nights, according

R
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100 recelving stations whase rators were provided with forme for recording
the variation in the intensity of the signals as received.

The paper gives summary tables pointing out possible relationships between
weather conditions and the fading and intensity of radio signals and the preva-
lence of straya or atmospheric disturbances.

The resulte of these tests indieate that the sources or eauses of fading are
intimately associated with the conditione at the Heavigide surface, which is &
conducting surface about 60 milee above the earth, Davilme transmission ja
largely earried on by means of waves moving along the ground, while night
transmission, especially for great distances and at high frequencies, is by
menns of waves transmitted along the Heavigide surface. Waves al night are
thus free from the absorption encountered in 'th daytime but are subject to
great variations caused by irregularities of the ionized air at or near the Heawvi-
side surface. These variations probably account for fading.

Thiz paper is entitled “ A study of radio signal fading,”' by J. H. Dellinger,
L. E. Whittemore, and 3. Kruse. A copy of t.hi.ud:a.per may be obtained for
10 cents from the Superintendent of Documents, Guvernment Printing Otfiee,
Washington, . C. . :

ETANDARD FHEQUENCY ETATIONS.

Measurements of radio station treﬂucnn‘les by the Bureau of Standards show
that there are some tranesmitting stations which maintain & suffeiently constant
frequency to serve as frequency standards. I every radio transmitting station
maintained exactly the wave frequency assigned to it there would be available
& glandard frequency wave every time any station was in operation. That is,
the yeney of the waves from guch stations could ba depended upon and peed
to standardize wave meters and cther apparatus. Unless special precautions are
taken in a transmittiog station, however, the frequency s not likely to remain
highly cometant. Tha mere ues of the proper or settings on the tuning and
coupling elements of the transmi set iz not cient. The effects of tempera-
ture, supply voltage, antenna conditions, and many other [actors introdues varia-
tions into the frequency produced. A station which iocorporates the best
mechanieal features in ite antenna syvstem and which atrietly observes a poliey
of allowing oo tampering with the transmitting eircuit may maintain & falrly
copstant (raégqueney. It 1s, however, very dealrable that some form of frequendy
indieator be used. Without this deviee the frequency may shift and the opera-
tor will not be aware of tife change. If & frequency indieator is employed, any
change in the tranemitting cirenit will at once be made evident by a variation in
deflection of the indicating instrument. The adjustment should be repeated
or verified at intervals during & tranamission.

As g reault of the burenu’s measurements (made by the methods deseribed in
Bureau of Standards Letter Circular No. , data are given in sach month’'s
Ratio Servicy BoLieTi¥ on stations which have been found to maintain a
sufficient accuracy to be useful as fMrequency standards, The six broadeasting
stations listed below have attained the goal o 1nryin%.uut mors than 2 kiloeycles
from the assigned freguency se recommended by the Seeond National
Conference (reported in April (1928) Rapto Bpsvice Burniemin), There may
be many other stations maintaining their frequency just as constant as these,
but these are the only anez which reached the degree of congtancy shown among
the stations upon whose transmitted waves measurements were made in the
bureau’s laboratory. Thera i, of course, no guaranty that the stations named
below will maintain the same constancy. AR a4 means of maintaining constant
frequency the high-power low-frequency alternator stations listed below have
epead regulatora. oat of the broadeasting stations listed uge frequency indica-
tors (one=-point wave moters) and maeintain & maximuom deflection of the instru-
ment on the freguency indicator throughout the transmission.

The transmitted frequancies from these stations can be utilized for standard-
izing wove meters and other utug by the ﬂrmndu.rc given ip Bureau of
Btandards Letter Clreular No. 92, “ Radio Slgnals of Standard Frequency and
Their Ttilization.” A copy of this letter cireular ¢an be obtained by a %miu

hnwvine actual nee far It noon eonlieatian ta the Boarsaon of Qlenderde
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