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The necessary corrections to the List of Radle Biationa of the United Btates
pnd to the Internsiional- List of R:diutulacr;mph Btations, appearing In this
bulletin under the heading * Alteratlons and corrections,” are published after
tbhe stations affected in the following order:

Hamao = Name of station. .

Loe. =Geographical location. O=weat longiiude. N=norih Iatitude.
Smpouth latitude,

Call == Call Jotters asajgned, : :

Byatom = Radio system used nu:ll;:lparku per second,

Rango = N ormal mnlg;a in nautien] miles. .

W. L w Wave lengths assigned: Normal wave lengths in italica,

Bervice = Naluro of servios malptaloed: '

FX = Foint-to-point (fixed service):
PG={(enera]l public.
FPHR=Limited publie,
RC=Radiocompass.
ABes Avintlon beteon,

B Bencon.

Fe= Private.

O=Guvornmont business exelusively.

Haoura v Houre of operatdon:
N=Conlinuows pervied,
X=MNo regular houra.
F.'T. Oo. wsFodoral Telegraph Co.
L K T, Co. mIntorclly io Telegraph Co.
L W.T. C. =Indepondant Wirtless Telegraph Co.
K. & C.  =Kilbourne & Clork Manufacturing Co.
It. C. A. = Radio Corporation of Americs.
T. K. T. Co.=Troplcal Radio Telegraph Co.
UR.C E"o = Universn]l Radio Corp.
W. 8. A, Co.=Wireless Speclalty Apparatus Cd.
C.w. =Continuous wrave, -
I.eow =Interrupted continuous wave.
e, = liilogycles.
Fy. = Frequenay,
Ao, = Alternating current.
V. & =Vacunm tube. - .
. 8. L. =i Applies only 16 the Het of Commereisl and Governmont Hadio

. tetions of tha United Stntca.
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_I.deitlnnj lbﬁﬁlﬂn'ﬂﬂhmﬂmﬂﬂn“ﬂ“ﬂ Btata, -hilll-uun”m B4, H-i ol b the Teriee-
Rediplal=prmgh H

onal Lisf af Latians publithed by the Bemp bores
Buatiog sipoal |Lsnguns|S4r¥ien] Hours Biathon pontrolied by--
Brug Harbor, Alasks | EVC  |.......] T X | Boug Harhor Packing o,
Tmp a Bansmarennnmmn t‘EE 1.-----—| ¥ X Hobestlnn Bipsrd i o,

[Adhfitboes v the List of Readio Sistions of e TTollml &

Commercial ship alalions, alphabetically, by namea of véssels

editton of Joms A0, 105, amd Lo the Ioler-

natiooe] List of Radkobelagraph Stntlans publithed by the Hletce batreata]
Ondl Hintinn
Toams of veisel wigoal llllnl Bervire] Iloaen Qwrper af ¥ il ool bl
1 —
Bl PO I. Ohifle &, E.ﬂﬁ.,__-ul_...uu.. H, . A,
S I 7 X Indepe 08,
CrgsneleT, R N E— L L T N
i ladyile. ... B EV u N Unlie Stazes-Mesico Ofl Corp.
HeppyDays oo ' ... LT ) — wwmrrmel e e an] L U O M ;
POQUDLS e v e e OFD Y ] W Hew York m..mm "B. Corp.
Ium:ﬂl‘rlll:.‘*l'aﬂnhlﬂn l.-.-. FON limenaqy FO X | W lL'-hl:L'I'rIl!-!lt L ] TR
HEOFE |__...4 P& X | Ioloud B e aa el mtn et mimt
P'I".h-h:lﬁh J]rl:lP (O, - [FEI: A L1 X Apisen i n-rl rl-un Ci,
[ FBA | .coues 0] X [nterbalea B, -
Wil Melanghlint., . ....] WFBD |.__; PO x N —
TWilkam O Atwitery_______ WwWirhe wwenne] FO X ‘ir II.IIII.1 TTALME O s s nmrns '

1 0 raat Lakes ship servite 4 sontn por wand.

Commercial land and ship stations, alphabelically, by coll signals
[, #hip sinbiong o, land statbon]

e —— e s i e
“[:r'f:l .i'ﬂ:ml af stntioa E .E_‘E_l Moo el sialion
EDEY H:hr' Iﬁ...,...-_----_. ........ h§ KB T L L
EDHT Bog. g o (575 A B ey P e —
EDja m-.! .7 PR eene=bt | WO Haoug Flafber, ATGEA o cvmnmnnane il
KFCH | Joewd Hu‘lumh:nn cmmmmmm g e B || EREAM Humu- DINYE rrmrnmmwmr e mmmmm mmmm e
o ol LT R — WPH WHHE O, AR v irwen e mr mn ammmne ]
EGFD | Iroq0Es. .o esessesesammn——eem-—-=0 || WEBA | Hobert Hoham, SO |
EUFE | L B, Dlack oot 0 | WPBE | Wilkinma MLeLAGREAT. s assnn e e e eeee
a. Laie

Gozernment lond alations, alphobelically, by nediea q||' daliens
[Additions to the List of Radlo Biallans of the Unlied Sin

edilion af Fame T, 1506, ard Ly the Tnter.

natiosol Bist of Rndintetepreph Blotiom publishad by tha Herpa biurea)
Biatiom nl'::..ﬁlll Wers lenglh | Bervies | Howrs Beating monlendbed by—

Abherdgen Proving Orouods, WON  |ecccicnnnnd] O X | Sgasd Coops, T, B, Army.

]
Camp Custer, Mich_____._.... LGRS o o X Tra.
Clamp L-E'III!-. L% | [ WAL | el O X LFIR
E.]-I.H]Il el uuhih.'l.lu. ........ EHH Fhrr = g i g-n-

et Py B Now [T 0 | X | w06, Goss Ouant

: Dmun. 111. e WUD b X X fignal Corpa, U, 8, Anmy.
Fr.rr. Hrady, Bleb. e e WUAF [cccmirnrnrener, & x Do -
Fort Oglea ﬂl. . - T 4] X Da
Flﬂg‘h dn:.nrﬂ .............. EE&}T T g i.' g:.

E TN T o] | = . Da.
rat wamat e wee LTI R | 2w -
Fioer Lt piabin Ho: 9, ..,f_'fi WWAULSO T, 500.] 0 | X | Bumoof Lighthouser.
Yaopodver Bm'm:u. Waili .| WUAD |cimemmemiea) O | X o Blpmal Garge, U. 8. ATOLY,
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Llomersaypnt sbip stoliony, alphabatically, by noses of alatiens K
[Aditicas to 6o List of Radio Atations of the Uslisd Siatag, adition of Juna '"i m.. and to tha Tuter

_ List of Radiotebographs Biathms e
= . s S e TR e =
Biiiom 1 A24D, | rame Y cereton] i | ation oemmotiet g
.ﬂ.B—EL_-___--.-------..............---__._.1‘Ht&l’ et B ] K DL, Coust Gused,
i g p ' ]

. Government land and skip wiaiions, dphohstically, by call afgnals

i, ntilp =iating; ¢, band statios]

e Name ol station ' ﬂ;‘h . Femaoitilea
HGM | CoedeBay, M. ___..¢i WOAP | Fore Drady, Misho. ... .o
HIRF e e —— (T B T L T T
WHOAA | Opmp Lﬂ'ﬂ_& ] LT————— 'L A e R Y
WUAR [ Pesidioof Mollsmmy, Oalif....... o] BUHE ?hﬂ'“l Proviag Groonde, Bl ____ ]
WUAF | Fort Thomns, E¥oocoeea e | WO ofk Danning, Ca o rannall
WUAM | Quemp CGuater, ;ﬁm.- et [ ] TR T e a——

A 8 P — Xort [ DY S . |
UKD | Tart Wayne, Mk T WWAD m%lﬂﬁﬁinl W T

ATLTERATIONS AND CORRECTEINYNE
" COMUPBCIAL LiHD SrATIONS

fAlteratlnng and posterliano to bs made to (e Ratof Tedls Boatlong of tha TIoiad Stated, eobton of faes
0, bicd, nod to the [ntaroational List of Bodintobsampd Surlom, panlisied by ths Terns i)

Mawra, P. I—Rates, ol ship service, 10 eonts (52 ventimes) per word.

RocET I!'nm'r,_ N. ¥. {[WNL}.—Add the following as o footuate: * The tolephong

©Jbaud weed by this station extends from 4,875 te 5,125 moter.

Birike out all particulars of the [ollowing-named stations: Loring, Alasks (Star
of Greenlond—mooreed wessnl); Wrangell, Alnska {Star af EEngbarrd—amenred

vesgel),
COMMERCIAL SHIY BTATIONH, ALPHARETIOALLY, T NAMES OF VEGAZLE

[Alleratinge and corectiens Lo Ta siads to-4he Lo of Hedio-Btations of the Tnlksed muﬁaﬂum ol Juoa
¢ ayhie, end e (b Ealoenationn) 'List of Medlotelogrsph Suatoos, pabitsbed by The D sa]

AnspooN.—Stalion - controllad By B. O, A
Aunvvn.—Btation comtrolled by R, C. AL
Aowmoon —Owner of rﬂm&ul, Biandard Tranaportativn Cao.

Avnona,—Equippud b A

Bd.hu-.mu..—EéLﬂiﬂn eontrolied by R.C. A. -
Buteron.—FEquipped with RC,

Buap Arnow.—Equippod with R,

Canrnie —Nune-cheoged to ChiThar; station cantrelled by I C. A,
Cars Anw—Namothanged to Hdan hln:—ah:d.

Cant . Brarrey.—Mame changed to Jobhn G, Munson.

Cara unnm-—Eau[md with R

CRoparnvunst.—Owner of vosed], Bteamer Gedarhorst murtlen.
Onanues CrnreraRsew —Owner-of vessdl, Christenson B, 8. O,
LCovena—Mation controlied by RO, A,

Crown Crry.~—Tation controfled by L. W, T. Co.
Darpen.—8tation controlled by 1. ¥, T, 'Co. _
Diororay.~-Station-eentrolled By B O A,

BasTeny Mamimer——Name changed te Willsipo.

Enwann L. Basa.—Stution contralled by R. C.- Al
Ernzangri—8tation eontrdllod by B, O A

HuvupoLoT.—~Owner of vessel, Albert B, -Gilleapie.

Ituvon (KDBZ).—RO removed. - :
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b:imwmlil-—%:&nr of Vesael, Ipswich 8. B. Corporation; station econtrolled by

Inene.—Statlon controlled by R. O, A, ' -

J. C. Frrremdmons.— Equipped with a Kalster v, G i e w.) mobils madivbescon
which transmita the E:Il'luwi.ng niFnu.l 1 dash for 3 necii:nda, silent 80 eecond.

Iiakw Fanront—Owner of Muohile, Minmi & Gulf 5. 8. Co.

LitLtian.—Statlon controlled b <AL

MnuxooEer.—5Station eontrolled by H. O, AL

Mysmic—SBiation controlled by J. W. T. Co.

FPereg Magcuerra 185.—Equipped with RC.

Roran Annow.——Equippe RG

Basant—Correct orth h fnmi owner of veseel, Sagaml 8. 5. Co.

SaworLa—Siation punEru]].:l. g W. T. 'D:r

Veara.—Equipped with RO,

Wawarona.—5Station controlied by 1. W. T. Co.

Wesr Cuesera.—Station controlled by I. W. T. Co.

Wear Iyssjr—~—Name changed o Charcas,

Wiintam GrEEw.—Equipped with RC,

Witran H. Dopexy.—Eqgui with RC,

Birike nut all p.ﬂ.rliuulu.m of the [ollowing-namedd vmelu Carolinian, Elkton.

COMMEHRCIAL LAND AND BHIP ET.F-':I'[E"HH, ALFHARETICALLT, BT CALL El'ﬂl'-l'.n'l.l'ﬂ-

KDCH, read Helen Olmated; KENE, rcad Chilbar; KF3T, read John G. Mun-

RO hITﬂ.rM d Charens; ﬂ'UGE read Willznipo: i’a’NBE %ﬂﬂ : strike
out all partigulars following thoe eall aignals, K I" KNV, Is.-DFE

BnoaboAsTING #TATIONE, DY CaALL SIGNALS

L1berad] I.m]r:w-ut to b mede ta ihe .80 of Readle Biatl I"'ID-U.I.'.]I.B.'IE- FrfL
PAterions e o 8 e F B Bl S o e eetton ofTomo

WHNRBI (Penv, Iun) —8trike out all particulars,
GOVEHNMENT LAND BTATIONS, ALFHARETICALLY, BY NAMES OF BTATIONS

[Alteralbnng aod carpectlons Lo be mele to tho List of Nadls Biallony of the Ondied Giadea, vidltlon of tons
b, 1624, aod 1o the Incecnatbomal List of Eadintelegraph Biaticna, published by the Teros Hoead)]

Aunross Coanspt Ligorenty, M. J.—Read Ambroes Channel Lightahip, N. Y.
W. L., 600, 731, 800, 1000,

BronTe REEF LionTsaIr G.Lur—-W J go0, 731, 800, 1,000,

Bnuwswice LicuTanrr, Ga— ‘?‘31 'E00,

Cart CHantes LiaaTamr, ‘lFaL—i-'} L, ﬂﬂ 531 B0,

c..l{_'[_l_'jl é‘IEI:Z::}nT LiguT Station, M. J— Enpﬂ Henry Light Station, Va.

Carp Loorour Buoals Lraatamee, Va.—W: 1., 800, 731, 800, .

Cary Banrcuer, Ausdgs,—Read Cape Earinhal £ Btn.tmn Alaakn,

Carn BrexcER i,muw ETATION Auan 3!10 I,uﬁi}
Cortmunis Iiver Lionrtapip, f}uﬂ——w 1 ﬂﬂr} 31 H
Crrecest Oy, Cattr— RBead Crescent Cl.hr |:m ﬂnllf w. 1, 4040,

Diasmoxp SBnoars Ligoramr, Vi.—W. L t, Bl]ﬂ, 1

Doser Raxce Rean Licet Brarmon ]'b’ll-w—-'fn'lr

FENWICK JBLARD SHOAL meamp Dee—W. 1. ﬂﬂﬁ ‘i’31 00,

Fien Iptann Ligarsmir, N. —W. 1., 604, T3l B0, 1 1, 00

Frva Fatmow Bavg Llﬂnmmﬁ H. J. Ww. 1., 600, ?3'1 SIZH.'I 1,000. .

Frrine Paw Enoara Liootammr, N. i Eﬂ[l )

Heaun Bawe Liapramr, Tex, u-—W,i Hﬂﬂ ?ﬁl EEH]

Hoa Isuarn, Va—Call signal changed tn HDV—HEF remadng tho m]l 1
for the group, Hog Island, Ya., Yir mu Beach and Poyners Hill
Changes should be mads on puges 81, nnd ud st of Commirelal hod
Government Radio Stations o Unftnd States.

Nantockset Bmoara Liowrane, Mags~—W. L., 800, 781, 800, 1,600

Mavasss Tspaxp, WiNnpwanp 'F.mﬂ..mn, W.. I—Read Navasss Island Lighl'.
Btation, Wmdwnrd Fassapge, W, L. w. J., 040, 731, 800.

Nonra East Exp Ligwrawr, N. J ﬂ'ﬂl‘.‘i 'i'E.lJ SO0

Porur Mosrana, Cnur-—ﬂnrm:t :q.ll 8l mﬂ, NLH | (U, 8. L.

PoLroce Rar Suoe LicaTemie, Mass—W. 1., 600, 731, 800.
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Rruxr Liooranir No. T2-—Wol), 800, 731, 800, 1,000,
Reuer Ligumame No. 70.—W. 1, ﬂﬂﬂ ?3! 800, 1 {IIW
Ryzazr Ligamamr No. 7.—W. L. n!ilﬂl'.i' 'IHI. 500, 1, S 000;
Revixy Lionteme Wo, 86,~W. 1., Hﬂﬂ 731, 800, 1 ﬂl}ﬂ
Rerizr Lroarsare No. 92—W. L ﬂ'ﬂﬂ. '.I'HI El]ﬂ, 1 ﬂlHL
Rruer Ligersmir No. 100,—W, .f
Bax Franosco LrapTanis, G.u.nr— ﬂ :‘31 B00, 1,000,
Booron Car, AvasEs,—Read Booteh ﬂup i.l bt Etu.l.iun, ' Alnska,
Br. Geonse Hapy, Carrr—T, 1., 400,
Suremion Enrry Ligar Emﬂm:, Wis—W. L, 143, .
Bwirmeous Bank Lianmame, Wasm—W, 1., gon, 7a1 8200,
UFuarinrs Repr Lrgursnir, "F'F.m[: ~—W. 1, am ’?.!1 hm. 1 n’uu.
WINTER mu‘rr.n SHHOALS iaﬂumu:r. ‘U.l..—-—W.L ﬁﬁlﬁ' 731, 500.
Birke ou particularm of the following-named stations: Forl Du Fonl,. Dal
Fart Mur i .H.Iu Fort Moultria, 8. EF Fart Rosscrans, Calil.; Fork St:wenu
?vmfd il Ii} - Fort wm:m;mn, Md.; Fort Winfield Scoti, Callf.; Furi
ordon fi ]

OOVERNMENT SHIPFF STATIONE, APHARETIOALLY BT HNAMEE OF ETATIONE

Alteratloma apd comroctlons to ba o o L List of Radio Statlons of & Unl:edﬂmﬂ.bdﬂ'-thnnﬂtﬁl
‘ m.lm&dtfmlnl?::'muﬂun List af Kedisislegrs Bl;li_gu,?u @ by the Bevoa Burena)

Arpppanan.—W. 1, add 1,100,
Asaranta.—W. 1., 715, 875, 1,585,
Ansuwons —W. 1., €00, 731, 800,
Azines—W, L.a’ 731, §00,
Cuban_ W, L, 34 -5 a0t '.:31 800.
_Cunuuxﬂnrhmd A R o GO0, 'ﬂ!l Bag. -
Crrnzss.— W, 1., 00, 731 do0.
Emm —E B0 mhﬂf‘r.?::
VIinDE.,== LE
Huamiirm. u-ﬁPPE 00, 731, 800,
Hinteeps—W. 1., 600 'i'.'}l 800,
Hracisra—W, 1., 715, 3"5 1,585.
TLEx.—W. L., 600, 731, B
Ir-.slmn-n:m.—w 1., ndd 1 100.
Ivr.—W. 1., 600, ﬁ: 801,
Horor—W. L., 00, 731, 800,
LARKEPTR. --‘F'.F 1., £00, 731, BO0..
LoToe.—W, L, 600, 731, 600,
M annoNo.—Redd Lu nn.v- 1, 800, T31, 800,
Maoworta.—W, 1., 608, 731, ﬂl}ﬂ.
MaxorovE—W, 1., 800, 781, 800
M.ufum'u-— .1 aud 741, 500,

Mam.::.—w ?al E{m .
,M.-_mﬂm.n_a— ? 75 1,686,

MarFLown EP —uf 1., 600, 731, BOO.

Orcieh. -—"Fl-" 040,

‘Ross.—W, 1. sm - al E.’nﬁ

Bravoia —T'f 1. Eﬂﬂ 'f’.‘!l

E-I"EE[JWELLJ—-“F 1. .::m ‘i’-ﬂl

Server.—W. 1., 80 Ei i Ifl

sraac—W. 1., E-'I.E S'ﬂi 1535

SuNrFLOWER.—W. 1., G040 Tal, 800, o

Totae—W. L, 660, 731, B00.

Ht.ri]m out all _'t_lm‘dcul.ﬂ.l'ﬂ of the ruﬂuwing—nﬂmﬂd vegacls; Afethusa, Wu!varine.

HD"'BIH'H'HEH'T LAND ..I.."'FII:I BHIF BTATIONS, MFH—J‘I-BEI'I'JJ-I-I-T BI Fl.l.u'.- H-TEFA-'I'.-H

{ HD'\T rmd Hnﬁ Iahmd Tul’n. W"i'i"ﬁT, read Ambross Channgl Uﬁifahfp, N. 'E‘.

Lis]tﬂ tos Aine rd I" ’rmi L"Finafzﬁr_:'wm Had E“H:L;.“l;fl.] £
1 1.n Ril4] WA reo arie

Hiatlon, Aluska; WWEC, wﬁmm f:a ‘Light E’lnﬂnﬁ Juukr WWEEI

read Crescent City Light Station, Calif l‘:ﬂka out all ,'E“*""-”““ i'nlinw'tnﬂg

the enil ul muu NBU, NGW, WUAA, wmﬁ, WUAF, WUK, WUN, WU

LWUR,
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UHANWQER. T mmamm:r-'mﬂnn! P BN

Poriland Lightakip, Mé-—Opersting period of radiohencoi to be fingd aboah
Aprll 30, 1027, to sound avery 180 iln; i hare tash and :
60 seconds, ellent 120 .u.md;,m mm:m“ ' EJMFH'D! = ':r'"

—Ii—li—--.‘h‘ Bi.hl'f.,
A0 gsoonads, T30 mecon

"

Radiobearon will opernte continuo - during thick &r foggy weather and
during clear weather esch day from 5.50 £o 6 and 11.30 to 1% a. m. and from 5.30

to 6 and 11.30 40 12 b, m. .
Boslon Liphtship, Mazs,—Onerating period to be changed about April 25, 1027

ta sound ﬂﬂlﬁ: 180 secands; groops nF cne dash and ene dot for 80 seconds, sllent
41

120 aeconds,
E — e B l-ﬂ'tﬂ'r Eﬂi:nh-
&0 scconds, 120 seconds.

Radiobeacon will be opetaled each dey doring clear weather from 2.30t0 3 and
E..:lrl.]r to 9 a. m,, and { mﬁhﬂﬂ 'E-nuﬂ and 8.30to O p. m. ﬂ :
antucket Shoals Li ip, Maos—~{perating parfod of radiobeacon to be
changed about May 2, 1027, to seifnd ¢very 130 seconds; groups of four dashes
For 80 peconds, sllent fi'ﬂ seconds, thus: b oo e g ' ‘L

g otao. Hilent.
G0 seconds. 120 seoonds,

Strafford Shoal (Middle Ground) Light Stalien, Long Filond Sound.—Radio-
beacon eatablished; to sound every 180 seconds; group of ooe dot, one dash and
ana dob, for 80 seconds, silent 120 poconds, thiuy: .

[ g—— | -, Bleni.
60 soconda. 170 acconds,

e e Lo e S e s
[g1lFik in . « Ji. A0 cCOntimiigy ar 1o fal: ) s
Loaaion 073" 08 00, N AT G S " o o o
ira Tslan ghtahi . Vo= o o tod wanther
from 530 1 6 and 11,90 to 12 & m. uod from 520 m and F1.50 to 12 p. .
Ambrose Channel Liphtship, N. ¥Y.—Radiobeacon fo operate during olear
weather from 3,30 to 4 and 9.30 to 10 & m. and from 3.30 to 4 and B30 to 10

p. m. .

Sea Girt Light Station, N, J ~—Radicbeneon to aparate during clear weather from
1230 t0 1 wnd G.30 Lo 7 o, m. and from 12.30 %0 1 aod 6.30 10 7 b. m.

Fira Fathem Bank Lightzhip, N. J.—Hadiobeacon to during clear
weather each day from 4.30 to 5 and 1030 to 11 B ™. from 4.30 to 5 and
Iﬂ,gﬂ m}}]' . %.I, ﬂl’g:livu nhil;ui: Hﬂt 23, Iﬂﬂ?& RS 4 e '

ape Hen i fation, Va,— obeacon to opemtbe duting cloar westher
Ilnriﬂn.m %tt;uﬂg.? and Bio 8.30 8. m. and from 2 to 2.30 and B ta 8.30 p. n., offective
W i "

Diamind Shool Lightship, N. C.—Radiobeacon to operate during cless wrathe
fhizd 17 mln len o s B, _ s _ '

Howth Poss Waont Jelly Rangs Front Light Station, Lo —Xadlobescon o opemta
continuoualy during thiek or fo wonthor and in clear weather deily from 10
to 10.80 . m. and from 4 to 4.30 and 10 £4.10.20 p. m, '

Galceston Jetty Light Station, Tem.—HNzdioheacon to operate continmo
during thick or foggy weathet and In olear weather from 12 to 12,30 ned 6 to 6.3
a._rﬂu. nﬂ Ernuﬂ é‘ lzﬂﬂ;nd gtn ﬁ.t-?:r.- p. m of
_ jght Stakion, . Y —Operating period of radiobeacon to be chaogod to
m:nr.u:l‘.ﬂIr eyery 180 Hm:lm:in; slngle linahw-fu-r]l:m seconds, pilent 120 seconds, thua:

; Sllent.
B acconda. . T2 seconds.
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W0 aper mﬂnuﬂﬂq#m[tnl.ﬂﬂnﬂ#h.?-ﬂln.maud
humlrh‘l.ﬂﬁ-nl -'hmn M.

dajroil Bidner L -E‘hhmjfu'r.—ﬂiilm-wﬂlhwnhd each day
:ﬂwl?dmmlhwﬁmlhiﬂa.nﬂﬁhﬁlﬂaﬁ.m l-nd.ﬁrm-ﬂ &0, imml!.i ]
to D.40

Luhi'::m p, &fish —Radipboasen will he oparaded ﬂmh dl.rdwlnﬂ:
ﬂlm‘i' r wisliher foem 13, Bmi&nﬂ.'ﬂ:ﬂﬂhTthdfmﬂﬂﬂiﬂlﬂm'ﬂﬂﬂﬂﬂ
- 4. Bl

Thmender Hay Toland Lipht flation, Mich—Radisheacan spamnting pariod 4o be
ehanged to mmd avery I'EL'I prconds; grovyms of oo desh one el and oné dashfor
-ﬂ-ﬂ.mmndu.:ﬂnnt-lﬂ-ﬂﬂmﬁ dhuwa:

_l-— —  — —_— ﬂm- m-
' UU pecondaL. 150 mo 200080 onds.,
Detour Light Sru-‘:t'm Ml-l'-'h—Rﬂdlﬂbﬂﬁwﬂ will ba oparated each ﬂt.’f durin
mnrﬂuﬁtlm"fmn Ilséfhﬁ.u.uﬂ TS llu. TH. nmt A.M teband &

ia ll
w.'l.'ll:{;nﬁ Point Lw.ﬁ.l. Slalion. Hmﬁ,—Rndiuhum:-n will be opernted each da
westhorfrom 4 10 0.80 aodl Tio YAls. o aed d in 1 30 and TE0 7.3

C .-:I"n:: Belein Light Biolion, Meoh —Badinhoaeon m-!.ahhlhud;in poynd B LE

secnnde; proups of one det, dwo-dastren, and -ooe dot For 80 seconda, 1830
weoonds, Tiue; '
e e A -"Hh:- Eﬁﬂﬂ‘u
fi0.4oconds, IHI spaonds.

"To apornte doring clear sreathoer each dey from 4 Lo 5.30 and 10 4o 1030 A. m.
gnd from 4 1o 5360 and 10 %0 1020 p.m. . Location, 086" 15" 18", W. 44° 417204

Montlou Ligh! Statton, Mich.— tJ.ug: mi o be cnh.tuga:l to sound every
180 soconds; groaps of iwo Anihes fnr‘l!r‘.‘.l peconda, eflent 120 seconds, thus:

—_—— __atc. Silent.
4l) peconds. 120 speorTobs.

Hadloboason will be n,gn:l.hd each day dueing alesr weather from J.30 to 4
end 93010 10 &, . and {rem 230 to 4 and D30 10 10 p. m.

Milwvaukee Breakuater Lipht Xlalios, Wie—Radicboscon estabilisbod; tomeund
Bvary 180seoonds; growpe of Sdashes Jor B0 geconde, sident 420 vevonds, thuy:

— —— — — ’ -l-F“Et'cll Enent‘ .
Wit ppoaEds. Likd wwoonds.

To operube dinog sclowr seatber 2ach -day ftom 1804 2.and 740 do BB m,
and Trom 13010 2and 7.30 to. B}F”.m. Locstlon, O 67° 62" 667", N.-48° 01 a6,

Levils Taland Jeght Slation, poariod Lo be clinnged to scpnd
avary 180 seconds; pranps of 4 doshes for 60 esoosds, sllent 120 soconde, thio:

K -~ JHisepands, 130 weconds.

Radiohenron will tre wpoeatsd each sy ahuring -nlmrmﬁ.ufmmih 530
and 11 4o 1180 a. . and from o, ﬁﬂﬂnnd il mll.ﬂﬂlﬁ
- Laneintg Shkoal Lightakip, Mich.—Radiobeacon estab: hed to acund every
160 seconds; groupa ::f nne dash sod two sots for 60 senomds, Allent 120 seconds,

thus;
— . R ---.-"ﬂ.-ﬂ. l-&-!ﬂni-l

GO X maein e,

Radiobeacon will uﬁpmf-ﬂl:l ench d!-F during clear weather from 5 tv:- 5.30
and 11 to 14.38 8. ai. dreem B bo 5. 30 amd 11 &0 11.30:p. m. dseatian, O 267
33" 507, =B!I'E'T 45™ 54° IE" — e

Ll oide Leignid F bkiow,, bimeog dn - semnh ¥ n
pheer weather and Trom 1040 13,30 n. an. and from 4 1o d,:llp. m, nnﬂ-ﬁumng
A5 enisutes of pmery-evan bowr Erotn 20018 o850 8. .
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Codumbia Ricer kip, Oreg—Radiobencon operating period to bo changed
sbout April 80, 1927, to sound overy 180 seconds; 60 setonds on, sflant for 120
meoonds. Mo change in vharaseteristic. Wil be operated during elear-weather
from 8.30 to 9 a, o snd 2,30 to 3 p. m. and the 15 minutes of avery odd -
huurfrumﬂrg:; m. to 7.16 &, m. - '

Crays Harbor Light Station, Wosh—Radiobeacon is operated each day during
clear weather from 7.30 40 8 a. m. and from 1.30 40 2 p. m, and the first 15 minutes
of every even hour from 10 p. m. to 6.16 a. m. - Operating period to ba changed
-about April 15, 1047, to sound ev 180 soconda; 80 seconds on, silent for 120
scconds. No change in characteristic.

Swiftsure Bank Lightship, Wash—Radiobeacon operating pariod to be changed
about April 30, 1927, to operste ovory 180 peconds; 60 seconds on, silenk for
120 pecondn.  No change in charpctordsile.  Will be operated in clear weather
during the second 15 minutes of every hour.

Note—aAll of the above-named beacons operate an 1,000 meters,

KADI0 DIVIEION PORMERLY IN THE BUNEAT OF NAVIGATION NOW UKNDER THE
BIPFERVIEION OF THUHE BECRETARY OF COMMYNLCE

Tho radio divigion established in the Burean of Navigation to sssist tho Becro-
tary in the performance of the duties imposed by the aata of Juns 24, 1914, July
23, 1812, and Fehm%lﬂi?, relating to radio communication, in carTying
ont the International Teegraphic Conventlon, and in the examination
and galtlement of intoroationsl radlo acconnts, will hereafter be administered
independently of the Boreau of Navigation, under the Becretary's immediate
pupcrvision, and such duties nx bave erql.urt'am Loen Ipermnmd by tho Com-
missioner of Navigation with relation to the adminlstration of the O GO Fi=
ication laws will bo performed by the ehief of the division. Wiliam D. Terrell,
El;iu;:‘j suparvisor of radio, Bureau of Navigation, la designated chicl of tho radic

vislan. . -

ETATION LICENSEE VALIDATED

The Federnl Rrdio Commirsion, undee authorlty of the set of February 23
1027, extended the force and effect of all amatour and ship station liconses jssued
by the Department of Commeree until further orderas from the commisslon. —This
axtendon to be of the same foroe and effect as though new licenses had been lasued
by the commission, subject to guch geperal regulations as the commiasion may from
time to time {pane.—General Order No, 1, March 15, 1887,

Al eonstal, point to polnt, technical and training, and exporimentsl station
liconses in Toreo on the 224 day of Fobruary, 1027, are extended until further
ordar of the commisslon.—Feneral Order No. 5, March 27, 1087,

NEW ATATION LICEMAD APFLICATION FOHUM

Tripieate appleation formes will be mailed shorily by the Federnl Radie
Clommizsion io all present holders of bropdesasting and point-t nt station
licensacs, as all of thess must, undor the radio act of WqZ'? file applieation for licensa
with tho commimion. Thess applications are to be filled out in hiﬂcam and
forwarded by the applicant to the su rvigor of radio in hix distriet. u¥plim-
tions pent direet to the Federal Radio Commiasion will ba Immediately roed
to the superviser for his recommendation. . All persone wot at present holdors
of broadeasting or point-to-polnt siation leenses who are desirous of seenring such
licenses should write to the EEEIE]‘BI Radio Commission In Washinglon, nr:‘?‘fd ta
the distriot supoervisor of radio, requesting that p:ppltmtlun farme be forw @5

RADIO OPERATOR LICENEES YALIDATED

Ali rndio operator licenses valid at the rrm s of the radio met of 1027,
approved February 23, are bereby extended for the unexpired perlod of such
licensog.==0rder of e ﬂ'ﬂ:fdury af Commerce, March 16, I9ET.

CHANGE IN HOG ISLAND {VA.), RADTOCOMPASS BTATION

. ‘This station has & soparate transmitler in the mn&ﬁﬂ@ﬁp‘him‘l location Aas
its receiving loop and has been neslgned eall signel NDY. The operation of the

group in which it i located has not been changed in any manner; irginin Beach
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pontrols as hergtolore. The asal t of the new call signal does, however
make the Hog Island statlon & ble far furnishing indepandent bearings an
for bencon seevice.  Call signal NOZ still ramaing the group esll for Hog d,
Va., Virginia Beach, ¥a., and Poyners HIU, N. C.

NORDERNEY LIGAT VERAEL (GEAMANT) FOO RIGNAL UOURS CHANGED

Fog eignals (radicbeacon) sre now transmitted by this siation daily in clear
m?&cr at the followiog thmea (G, M., T.): By, 18=, 4E=.-8h 50=, 467 148, 18=.
451 =17k Efm_ 4Fv.; 17H, 18w, 46=.-175 59=. 456"

WAVIOATIONAL WARNINGE BT AWEDIGR OOVERNMBENT ICHE BRHEAKEHR

The Swedish Government lee bresker, enll slgnal SEE, sondes out daily at 0300
and 1045, G. M. T., on week days and at 0800 and 1210, G. M. T,, on Bundays on
a wava lepgth of 600 metars, spark and radiophone, during tha time the is
employed on ice-breaking servioe, radio information paneerning her position and
the proposed area for jee bresking and rendering nasistance during the ensuing
12 hours: also, imporbant local information for manners,

Method of fromsmission.—The measags is, firat of all, broadeast by radiotele-
m{:n a4 Follows: €0 CQ CQ do SEE SEE BEE. Information in English
giving the position of the jeo breaker, the area proposed for ice breaking and
rendering Rasistance, and important loeal information for mariners. Immediately
alter this transinission the messago will be repeated by m-ﬂiuﬁﬂmmz- in Swedish and
English. This repetition i preceded by the words *Frin Btatishrytaren™
{from the Btato ice Greaker).

BEGULATION BEGABDING THE USE OF DADIG DY FOPEIGK STATIONH WHILE IN
THH TENRITORIAL LIMITE OF FINLAND

" Aecording to o recent ordinanes promulgated by the Director General of
Telegraphs, Finland, foreign ships or airplanos are forbidden, excoph in case of
distrese, bo transmit while (n & port of within o distance less than 10 nautical
miles of & coast station. ‘The Director Groeral of Telegraphs hos the right,
however, to authorize foreign ships to transmlt within the ciroumeeriptions of a

rt, upon requeat. This sountry adbered to the International Radiotelegraph
nvemtian on February 5, 1927,

B0 RELAY CHARGEH POR CERHTAIN RATMOGKRAMA DEETINED TO URNITED STATES
- BTATIONE OF THE TROPIOAL RADIO TELEGHATI CD.

Tha Tropierl Radio Tolegraph Co., under date of March 25, 1937, advised
this officc that there is no reiny charge for radivgrams destined to its const. siations
%n thy United States whon retransmitted by ila ships or coast stations in Central
America; the only tolls are those of the const station in the United States ond
those of the telegraph companies bayond this point.

WEATHEL REFORTS TRANSSMITTED BY PHATAS 1SLAND (CHINA), STATION

. A daily weather forecast, hased on 2200 and 00 observations {rom about 00
rations in the Far Enst, is issued by Pratas metcorological atation at 0400 and
#1000, respectively. .

The weather roport and forecast are broadeast in plain Eagllsh, fiest on 600
- meters, spark, at 0600 and 1100, and repeated oo 1,450 maters, ¢. w., ot 0610 and

1010, “Tha messsge. which i3 proceded by QST QST QBT de XPI XPI XPL
{onll signal of the sintion), ia sent twice and will contain the following information:

Part 1.—Synopsis of general atmospheric pressura distributlon, including the
' Joeatlon of high and low pressurn areak.

Purt II.—Location and expected direction of movement of depression or
typhoon, alfecting the China Bea, Eastern Sea, Yellow Sen, Jepan Hes {includin
::im Pacific Ocean to the eastward), or southeast of the Philippine Islands extend-
nlilnnurthﬁ'ﬂ-'rﬂ from Guam and adjscent islands to northern Japan,

. Part IIT.—Wind and weather foreeast for Formoan Channel, China Sea, and
oelghboring arens, =
art TV.—Wind direction and force, and state of the weather at Pratas Tnland.

Weather reports are nlso transmitted oo ].'Eliﬂﬂ‘:l'f- Tree of nlmr&e. Tha approxi=
mate location of this station is latitude 20° 427 N, 'In:';gl.l:ude 114° 43”7 It

S940g"—21—2 . |
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Typhoon warzipge for the Chinae Sen are broadesst in plain Engiish on 600
metors, spark, as frequently as changes are obaerved or at stch intervals aa may
bo found most expedient. - SR

BOME MEPEIUMENTAL RADIO FIELD INTENEITY MEABTRHMENTA ANT OBHELVATIONS

The measurement of radlo field intoneities from & tranamitting station s not »
gubjeat which {a elally pow, but ik la believed to be one which has been
neglecfod in the past, although mors inforest is being shawn at the present Lo,

essurements of this kind wers attempted by various experimontors s early
ag 1005, thelr attempts being largely limited to the lower froquoncles. As a
matter of fact until the advent of mdio brondeasting no great need exlsled for
such messurementis, alnes very few stations desired to radiate sirongly -in sll
dirsetions, {t being rather proferred to radisie in one general dirnetion un]i-y*
With the arrlval of brosdessting & new comdition come into existepes; that ﬂ‘
the desire to radisie signals of equal intepsity in all directions, Tpto the presen
time all attempts in radio brosdeasting have boon in the nature of the develop-
ment of tranemittors and recolvers, the medium through which thw abned
and the conditions Eﬁgmpﬁnh to heat passnge through this um having
been entirely peglested. - Although sevious thought may have been given to
antenna constroction and loeation of stations, spparently sufficient reliable daia
o this subject was not available on whish prospactive broadeasters might deter-
mine whether or not the design of thoireatennn wan eorrect or that the location of
their siation was destrabla, 2 oo

1t is generally coneeded that brosdeasting is movieg slong on the road toward

E{eutlun, go far as the apparatus wed 10 transmission and reception is concerned.

v problem which now arises ia that of securing the best results pomdblo out of
the medium of tranamlssion, This medlum belng an uncontrollable one ean
best b masterad by learning something about it and instead of fighting the laws
which may be found to govern it, work with themn, and thereby eolve one of ths
major problems which tadio broadeasting faces. By mnlrlnﬁ ficld stremgth
mensurements the vagaries of radio transmisslon have begome less mnuﬂ
and wo ara now able to state positively in many chscs why o stationr weﬁ
in ono direction and is not heard in another, whereas before such o statament
waa o matfer of eonjecture. The value of these messurements can not be over-
estimated in the securing of the best poesible serviee snd efficloney from a tadio
hroadeast station, for by these measuroments the ares the station reliably serves
and ila vahee to the publia can be determined. "It is & remarkable thing that
there mre to-dsy n Inrge number of broadcast stalions In operatlon which were
intended to serve o n area but are serving other arens much belier than:the
onc thoy were Intended to cover. Thia con has in pdime cases beon doter-
mioed Dy setual Held stremgth messurements made by this office. A wvery
linporiant need, therefore, exisia for & means of determining what happens o a
aigonal when {t leaves a trapsmitiing station, and with this in view this offico hes
heen mnductin% experiments to determine what docs happen and what apparatus
should be used in making this determlnation. )

Thera are sovernl diferent mothods and iypes of apparatus now existing by
. meana of which fleld intensty measurementa may be made. . The main require-
went of such apparatus ia that it bo capabile of producing remilta which can be
ﬂzl:ﬂiutﬂl and resulting in values of standard unita which sre o rable. The

t of measurement of radio field inlensities now in general use fs the volt Etﬁ‘
meber, The unit “volt per meter'” is o large one, and for ordinary e it in
more convenlont to ure either millivalis per mater or mirpovalls per meter.  ‘Fhe
unlt “'microvolt per meter” is a dedved term expressing the strength of an
electrie field at varioos frequoncics used by radio stations in such n manner that
they are similar pnd therafore comparable.

'f'l’m objective in view at the start of field strength measurements made by this
oflice were (o) the distribution of the feld of radio brondesst stations, (b} the
relinble serviee areas of broadeast stations, (¢} the efects produced by localing
gtations in eities on or near large steel structures, and (d) ibe elfsets produced by
loeating stations In the open country away from steel structures or eleetrioal down

net-wrarks.
Methods and apparaiua
Tho field sirength sat vasd in these messurements was b portable set developed
t

for uee abonard the Departmaent of Commerce radlo teat car.  Thizset permanently
installed abonrd the car s eapable of making mesasurements on frequencies be-
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tween 1,500 - kilocyele-geconds and 500 kiloeycle-seconds and ls calibrated for
field intonsitios ranging from slightly below 5 millivolts per meter to 50 millivolts
moter, ) .
Im"l‘h-; measuroment of the field strength of & radio station must be made in a
definite orderly fashion and in accordance with o predolermined methed in arder
that the conclusions drawn may be based on actual mesasured values rather than
on pstimntes, Al the surveys made thua far have been made using the same
mothod, and as & result all of them are comparable and of the snme unul‘anﬁ'.
When it js decided to determine the field dishution of a radlo gtation, & map of the
arcn surrounding the stativa I8 obtained showlng in detall sl the roads and
streats [n the ares undoer coosideration. Dircetlons are then selected which lead
mudially Trom the station in all directions, and roads corresponding to these diree-
fions are choeen on which aotunl measurements are to be made, Theeo roads
should not be too widely separatedfrom cach other. Measurementa are then
made on the chosen roufes at intervals of approximately three-tenths of a mile,
and mensurements aro continoed until the readings indicate that the limit of the
rolinhle gervice ares has boen renched. By making the individual measurements
frequently, ao that there are re'l.nﬂvz}y short distances between, it is possible to
accutately determine the values of intanelty for the cntiro distance over
which the measurements are made, m the dota obtained the various levela
are noted on curves which have tho field strengthe s ordinatea and the distanee
a8 ahacisas, which shows the falling off of fleld strength with inereaslng distince.
The eurve will alsa show apy effeala produced on the strength of the signal b
steel buildiogs or electricsl networks. One of the curves is olinlned for ean
direetion in which mepsprements were made, These curves furnieh dats for
to those employed In making topographical survey maps.  Usually it Is desired 1o
transfer to a contour map. The contour maps are made using methods similar
ghow the looatlon of eertain contour lnes, such as the 60, 40, 50, 20, 10, and 5
millivolt per moter lines, The data for these contours is obtained from the
purves. Lb 8 very necessary that the data obtalned bo represented In graphic
form in order thaf the general distrlbution of encrgy after Is leavea the antenna,
a5 well pa the various strongths of field at various Eaiutu mey he seen ot & glance,
Each of the six field strongth surveys eondueted by this office were made using,
the procedure described above.

Accomplishmenis

When o radle brosdesast stztion is placed in operation, its frst Eu:pma in
presumably to serve a certaln ares with rellable gignals.  In general, this means
at the present development of the art, that il is desired to propagate slgnals of
eqnal intensty in all «tions, It isdealred to achieve ns far as possiblo the perfect
field which is & elrele, the transmitter being its center. How far actual [nstal-
lafions in operatlon In the broadeast spectrum to-day deviate from this condition
ean ba seen by reference to the illustrations n.ul:n;jnrnn fing this article. The
resitlta obtained In the saveral surveys which this offico mude show that a
realization of the ideal ficld or anything spproachiog it Is an excepiivn.  That
thils condition should provall B largely & result of the locations™in which broad-
rast stations have been pleeed. The majority of lrondenst stations to-day are
located on bulldings in cities of varying sizes and within thelr metropolitan

 limite, Further, most of tham are [oeated on buildings which contain siesl
frateworks and sre generally near elecirical notworks.  That these conditions
in the "“””ﬁ{l of cascs produce undesirable effects on radio trapsmission bas
been Tairl demonstiatad in the messurements made by this office and
disoursed in this ipnt&mr These surveys were made on stations in widely ueﬁuuale:l
ris of the United Blates caet of the Mississippi River on wave lepgths from
270 metors (1,110 kiloevele-seconds) to 4069 meters {640 kilocyelo-seconds).
These stations wera some of the best in this ares, Some of these stations were
loeated on buildings of steel conatruction and others were located in the country
and they used powor from 750 watts to 3,600 watts. One piption wos surveyed
twice in order to aseertain whether or not o radleal change in antenns system
:hg.:ignd the distribution of the field where absorptive conditions were Enown to
XIS

Any capable of conducting electricity has a natural period of oscillation.
Thercfore, If a radio atation be located in a large city there can not help but be
certain eonditlons which dﬂelul:;. due to the location of the station with regard
to eonduetive bodies. Two of the most serlous factors occurring are absorplion
and shadowing, In the case of absorphion the radinted epergy is conducted to
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und and therelore loat a8 far as being of aoy, tical ueo ls concerped, and in
o case of shadowing a reduction of &daer}-'fgcﬂminthqli from a
pat padlo Seld will be realized, This condition of ehudowin fa radio fisld

‘s analogous o ebadowing asfound whenan opaque objeot fa held near a sourcn
of Yight.” Of tha fwo, the phenomenon of absorption has boen found to be mora
comman and s elearly seen by reference to Figures 1, 2,4, and 5. Bhadowing
may not neeessarily result in A loss of energy bnt absorption docd, and nenally
I such o fashion os to be extremely detrimental. ¥ow serious this condition
may bo ean best be appreciated when it is stated that signals from a transmitter

DEPARTMENT OF COMMERGE
WS SUPERVISOR OF RADID
DETROIT MICHIGAN
OCTOBER (926
FIGURE 1 UNIT-MILLIVOLTS PFER METER

wrhoge radia Aeld I8 shown in Figure 1 are rarely heard 75 miles away ie tho diree-
tion in which absorplion takes plass, while in other directions this ra i very
much [nereased, and signals are conslstently rocolved. It In quite evident that
the locatlon of A radio station in o metropolitan district desiring'to serve a large
arca [n, with the excoption of a fow Instaoces;, o mistake in o far ag ecourlng
maximian proprogation of s energy In nll dircctions is concorned. These
conditions may oot only bo due fo skeel slruciures in the cily suwrrounding the
station but may bo enusod by abeorption In the bulldiog on which the wtation
itsell is loented. Figure 2 shows the finld of a broadcast station loeated oo a
Inrge ateel building. This building haa the abllity o absorh enargy from ihe
transmitter on its normal wave length and to radiste very strongly on ancother



HADIO EERVICE. BULLETIN 13

and higher wave length 4o & degres that it was audible more than 75 miles away.
Thin dotble pinfadon hae heon eormoted, 7ot

Tha conditions cutlined above, an detarmined by actual menmurements, _
pent an average situstion in radio broadeasting at the present Hine m:ﬂ‘hnvm
offocta: One of them fa the jow effidancy realized by the station in iia trans
mission and the other is the somewhat inferior service given to tho Hatenors
whom the station is [otemded to perve. : ;

- Bomo typiosl examples pertaining to the two conditions desoribed shovn will
ba given., In the first place; there are to-day certaln cities in which there are
Ipeated two or more stations valng the same power and the same wave langih,
both loented in the metropolitan aroa, and somotimes both stations e the game
type of apparatus. In eertaln directions onoe of these stnflons glves much bet-
ter mignal strength than the other. In some cases tho slgnals from one station

¥
| DEPARTMENT OF COMMERCE
U.5. SUPERVISQR OF RADIO
DETROIT MICHIGAN

FIGURE 2

sre much stronger than they are from the ather. Assgming thot both trans-
mitiers are oporated olficienfly, sny radical difference in results obteined ia
mhn.h]f due lﬁ: fo ihe location—whethor oo or pear e metellio bodies.
ot universally if one of the stations 1s In the country it is far superior in the
hlio sarvice It ronders than that glven by tho station located in the city.. Thess
wo gxomplar stations may desire ta servo the eame sres, and, if such is the cuse,
fk is roadily sean that In erder to prodiuce the pame signel voltage over tho gorvics
area desived the slation in the aly muest of necessify wie o o?awm.' Input
than tho one in the country. Quite chvipusly, then, the ratir the power
fonput to the transmitiing :fp-nrahuh unfair to the ].Lnt:uning pubiie, sinca slmilar
powers will not produce elmilar requita. This condition may bo observed by
mference to Figure 3. The messurement of o station’s transmission in miero-
volls or similar units per metor ls the only basls on which the fransmission can
be g0 nfullmd. that both the broadesst listoper and the competing stations ean
receive fair and equitable resulis from thelr respective investments, At the sama
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timp thess Oeld intensily mensurements will show whethar ar not the broadpast-
ing station is using t00 much or too liltle power Lo sarve the ares desired.,

ur obaervations would seem to fodlente that in cases whers tranamission is
difficult from a station loealed on a steel building eonditions of transmission from
that station may be iy Improved by & proper séleolion of lcequency so as to
avoid the resonant elffecls of the I:mlldinﬁ, ]

Mensurements made LE this ofMee and by other indieate that at the prosent
time sigoal strengths on the order of 10,000 or more microvolts per meler furnish
argellent radio reception.  Values of radio intensities below this Agure may glve
excellent rene:l::ﬁun under pome conditions. Where reproduction of clanty on
the order of that secured from a musical instrument is desfred, the sigonal must
b of gueh a level that ordinary noises encountersd in reception will ba overridden.

and e

- 3
STATION

DEPARTMENT OF
COMMERCE
!W u.5. SEUPERVISOR OF
ATiaM RADIO

a DETROIT MICHIGAN
THEORETICAL RADIC FIELDS OF Two STATIONS ATTEMPTING

TO SERNE SAME AREA USING ZAME POWER. STATIONS NguUl~
DISTANT FROM AREAM. FIGURE 3 f

Threse noises arg powor leaks, turning on of switches in the electrical elreuits, and
tubw and sot noises, as well as those pansed by the making and breaking of cles-
trical circuits, A nrig'nu.l of 10,000 microvolta per meter ia generally suificlent to
ovierride mosk of thess Interforence eooditions except in very severe cases, With
lower valuea of algnnl an{-ﬁy leas satiafactory recoption will coeur: therefore, &
station must not be located at too groat s distance from the aren which it showld
serve ofF It will pot secure the desired results.  Bignals sbove 10,000 microvolts
per meter intensily bring inlo exiztence the question of interferenpe with othor
stations due to the spreadiog of eoorgy over too brond a band of frequencies on
the average ridio recelver. The quostion, thercfore, bocomes a matier of bal-
ance between furnishing ample signal to the listenar, too great a signal or & signal
not atrong onough:. A determination of this balance is practical only through
the mensuremant of signal intensity and [t s by this means alone that the ideal
relation between broadeaster and brosdeast Ustenar ean be secured.

Haviong considered the peculladties of radio iransmisslon gnd the requiromentas
of good serviee to the broadeast oudlences, & fow examples of actual conditions
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will ba olted.. Tne remarks ere based on obeservations on a namber of broadasst
mtatiops. ‘The contour maps of field distriboiion of thoss stations are shown in
F‘I%lrm 1,2, 4, 5 and 0, tivaly. : 5 T

he transmitter whose fisld s represented in Flgure 4 s p 1 kilowattl transmitier
of modern design located Eﬂp&m ooe-gquartor mils weat of ithe bueinesa
digtriet of a large city. * This business distret consleta of many stea] structuros
some of which are 30 to 40 stories in helght, The effect of tho businoss distrie
on the Sold of the station will be plainly seen by reference to the eontour map.
Thera ia n decided falling off of signal strength to the oast of transmitler, - Att
time these mi.-.usummung were made the antenps used by this station waa sup-
ported on one end by o pteel buillding and on the other by & stoed mpst. Boheo-
quently, the antenna system was radically changed. rl towers were T
on the building in which the transmitter is located and o higher solenna ercctod.

| \
= \ A
; VoA
7 DEPARTMENT OF COMMERCE
. UG, SUPERVISOR OF RADIO
! DETROAT. WUCHIGAN
" UNIT-MULIVOLTS PR METER I
FIGURE 4

A counterpoisa system was also installed. Field strength messurements on this
station nfier the change of antenne system waa made indlented that the general
shapo of tho fiald of tho station romained unchanged, which would tend toindicate
that the field distartion was antirely due to tha near-by stecl buildings. However,
bgaa happy circumsianes this broadeast station serves vory well the ares {n whish
t ntﬁtrun islocated and tha ity Mmits aro falrly wall wi tha 10-millivolt con-
tour line. It may bo remarked that at the Ume these measuiremenst wore made,
regeption 150 miles east or northonst of the slation was diffienll, whils reception
160 miles gouth, southwest, or wesl 'was conglstent. .
- Anocther exnmple of the effects of business digtricta<on broadosst stations is
shown by the contour map in m 1. This tranamittar whose fisld Is hers
reprasented is located 1 male nort t of the stecl building area. The station
itecll ia located on o 10-atory steel 'I;H.tilu!.’lnua;l.:| and in addltlon to the detrimental
effeats on the station’s transmission eavsed by the eteel ares of the city in which
the tranamitter Is located the bullding itself matorially. decreasss tho oubput of
the transmitter. While this statlon isfrequenily he notth or northweat of the
trappmitter, it is seldom heard in 6 southerly or southweet dirdetion. .

" Fignre 0 showa the Seld of a Ti0-watt transmitier logated ab A aomaidernbla
distanca from any sleel bulldings of apprecinble size. The'feld of this station
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very nearly a hes the shape of a cirele pud mey be considered: very good.
The flold has a enoy to be u’ﬁghlly etrongor In threo direations wh!chtﬁ:m'mr
thm:::u mt;r ghowing the apparent tendeney to good transmission over water
in .

The field deplcted in Figure 2 representa that set up by n station looatad on &
utory building on the eastarly frings of o tall building area. The pro=
nounced attenoation {n a westerly direetion is at once spparent, and it appesrs
that transmission is mmepﬂuu.a.“{hgund alopg the lake shore, In an ocasterly
direotion from the transmitter, ‘This eopditonis a good example of what & radio
station in 8 business disirict of o Iarge city Is lHable to encountar. ]

The field shown In Figure § ia that of a 1,500-wait tranamitter localed in the-
open country approximately 15 miles from iu.rgn gteel buildings and quite weil

y DEPT. OF COMMERCE
J U, 8. SUPERVESOR EEFHHH:DI-B

removed from poptloua arens, DPue to the location of the station it would ba
expocted that the field intensities would be reasonably uniform, and this expecta-
tion is realized to a cortaln extent. The covoragoe obtained here considering the
wer used s groator than other stations measured. The noticcable Indenta-
pna on the curves In a north by east direction from the transmitter nre due to
shearption by a number of power telephone and telograph Unes closely grouped.

Figure 7 ropregsents teo slgond strepgth ouwrves. Curva No. 1 is pn aotusl
eurve deawn from measuremonia made on the station. No. 2 Indlcates a curve
whose values wers compuoted from one Fimd value oo gignal curve No.1. No.l
ahows the sctual vatintion of slgnal voltage while No. 2 shows what would be
the ideal signal gurve. ' )

As n resalt of the surveys which this offive hes conducted there are evidently
two conditicns which a Tadio broadesat sthtion must meet balore it can to
with & maximum officlaney and sarve the grentest poasiblo area and number of
listeners with & given power Input to the antenns, The first of these conditiona
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{a the deslgn of the trangmitting apparatus and its assoelated antenns to radiste
proporly. ‘The two conditions that must hem be met are that maximum off eotive
antenna height with a maximum sotenna corment. be scetured. . The second con-
dition i{s the proper location of the transmitter. TFar equally effective secviee in
gl directions the station must ba located a rensonable distapes away (rom all
. olectrical natworks and from ony etesl bulldings of any great size.  Unlosa theee
two conditioos ave met the field ehinined will imha.hly not bo uniform.

Thero are n number of possibilites that the wee of ficldwirongth mensure-
ments in connection with radio transmisslon create. A leading pousibility is

DEPARTMENT OF COMMERCE
U. &. SUPERVISOR OF RADIO

DETROIT MICHIGAN FIGURE &
MOVEMBER I52¢ UMT ~MILLIVCLTS PER METER

that of rating stationg in terma of mierovolts per metar st n EPIEL"J.‘I'IEd dislpnes
rather than in watts inpat to antenns, In itself the torm *'microvolls per
meler® indicates the sorvipe which a radio transmitter is glving in actusl ro
tion, wherens the power input to antenna indieates in no manner what
ulmt%h of the recaived aignal ia or will be and therefore what its usciuloess may
. be. here we have two transmitters both trying to serve tho same ares snd
one of which 1g hamperad by abeorptive conditlons, the only [alr mothod of
power rating is thit of Geld strength 8t & certaln distance. :

- It has long been known that certain broadeast statlons radiated well [n one
direction and very poorly in another. Whother this was s conslstent condition -
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o mol wae sever cdeberesined melt] Seld-steengid mobssnreon sefls had haen ronde,
. dm the pane sobors sudh s oond ikdoe moky e fednd doesisd 4loore dobdy ot spem Lo
ba sy sount roaren srin anoldersiatden man nid s apemaded mm he asme fre-

e o, gk a1, ool dombdedirtin noe away do dhe dHecbian of radinblios with-
anutcaysing inbsrferemce,. | Chisduplloatios menld, oo doubd, groee sony dslpdelin
the silooation-af mtthaa tho broadoaet eialions. - :

The wee «f o Sdld-sirengih mensoring Jdeviss én conneotiom with B portable

. Aransmmitier mekes posabla the determination -of t&e bost looakion »f a proposed
radio tranmmitior. - Buretalsos tbn dnowhion of any trenmniter has bean:s aoatter
of opinfon with no actual workiog data obiainable. The limloary making
af ficld Inoasnretnania Ahat the inyestinent dn the prepeecd Ata-
Hon will nod be wasted by an unfortimstevhalee of loeation. '

. In conclusion, the surweys and experiments whish have been condweted in-
dicate that the um of field-streogth measiddng apparatus shouwld prove of very
griat valua to o breadesstatation ewoer and to tie broadeast Hatener by meaking
porsible much better garvice for all conbenand. . . =

-

FORMULAS AKD TAKXH FOR THE CALOULATION W& ANTHNKA CAPACITT'
. The Burean of Standards kns judt ismed Latter Cirsuler 224, which gives
formulas’ and nbles [or the ation of watenna eapacity.. The capacity of

. L
¥ T TR

. bmihﬂ:ﬁ Hmm
179 B+-CHECLNTE < " i
' A500 T T TRAMSHUTTER

the common focms of antennosweed in radio tssRamission and reception may be
mlonlated (rom the formulss givertn dbts Tetter efroular. In addition to the
formulas, tables aro given by which expacifica may be obtained directly without
aaleulation for three kinds of antennos otierwise the single-wive horeotal, the
dnﬂlﬁ-wim vertical, and the 2-wire horizoniel. _ -
"This letter cirevlar ia & mimeographed documest, net ebdaingble by prrchasa,
A oopy suny, however, hnnnbmgnpc! by persons Tuwisg schual use it upon
wnﬂmﬁm adrircsied to the Bureaw of tandards, Department of Commerce,
pfhiington, . T, . T '

Jﬂﬂfﬂ‘-’ﬂ“ﬂ'ﬁﬂr TRANFMIBSIONG OF STANDARD FEEQUENCY, APAIL TO CUTOEEE

The Borean of Btendards announoes n new rohedule of radio signals of ztani-
wrd frequencies, Yor uee by the publip in mwﬂ'ﬁ;’MHm: metars (wave
and tranamittiog and reeciving appatatos. =] rn hran anitted
fram thirreatts station WW ¥, Fl’mﬁ:lnghm, T3, 0. Tt i o bo noted that a
muriver €l Ve individoal frequonties diffor somewlmt from Hrops used n previoos”
tranamisslons .
'The fransmiasons are by comtiminus-wave mifid « The slgoals
¥ave B wnoduisVion of High pitch which alils in %helr Monttheation, A
complete frequency transmission includes a “gensral call”’ and “standand fre-
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queniey eignal* and “aorodneenrnte. ™ The “gémeral edT™ b given at the
‘beginning of thae B-minute od and continwes for about 2 minutes. Thias
imcludes a staterment of the uency. ‘The ‘Sstandard frequency signal”™ la.a
moried of very long dashes with the call letter (WWV} intervening. Thin eignal
continues for about 4 minntes, The “announcermnenta™ are on the same fre-
guenoy pa the “slandard fraquenoy sfgral™ just'transmitted shd contaln » wiade-
ment of the frequeney. An Announgement of the next frequenoy to be trana-
milled ja thon given. There is then a 4-minute intarval w]glﬂu' the tranamitting
oot 15 adjustod for the aoxt frequency.

Tha can ba heard and ul'.ﬁimd hglﬁ’tat[n.m u{eﬂuip[fnd for comtinuows-
wave reeeplion ab disteaoces up fo abouk to 1 miles from the frand-
mitting atation. Infermaiion on how to receive am{ utilize the signals is given
in Buresu of Stamdards Lotter Circular Mo, 171, which may be obteined om
np}:limﬂun from tho Burcku of Biandards, Washdngton, T4 C.' Even though
.only & few frequéncy pobols are reoclwod, ns can oblain as complaie o fr=-
guency meter calibration as doired: by method of gonoratar uigilyite
information ou which is giveo lo the Ioiter ciccular, The schedule of standand

Trequaney sigoals is as follows: )
. Scheduler of frequoneics in Lilocypcles
[ANMozimils wire lorgihe in mmebers ih famiihesne]

' s o 1 s -— - —

Eastern gandard tioa Apr.2g | Bay 20 | Juna 20 | Joly 20 | Ang. 23 | Bept 20 'EM_.;LH'
10 £ 10,08 T Deee e mmm e — mal. Y 25 = [ 55
528} lﬂl (L] (3 400) t;am 100} Ein
1017 10 1020 B Wocamamcnees| B[ I.I_I-IH- : _:..:m] HE} E, HE] E‘ﬁ; ; i
——_ErEbEEER
mwenupn———| G| vt of] o G Bl
045 to NABA P __ un# 2_;:1 Lex] @na ALD | 4w0) e
. toa| . . s m)l L4 Ty (A {0
MioREp B LS Y@ "B omn| G| Y G
namimnm—d il ol oB B0 Bl & 8
UNwllEps ... | L8 5o; k ) i u,m. 1.u’i
. ; Iﬂ;i (100 mf ¢ . L0

BTANDARD FRBQUENCT STATIONA
As & rowulé of Wﬂhﬂtﬁu Buroau of Btardards upon the tranemitbed
waves of a liniied sumber of ¢ tranemitling sistions., are given in each
month's Rapio Bervics BULLATIN onsuch of these etationy as have been fonnd to
maintain & sufficdently constant freguency 1o be useful as standards, ,
" Az akown by ihe lisk of * Constant frequeney stations,” there may ba ma
oiher stations not messurcd in the hureasu's labomtory which maintain the
frequencies juat aa conatend as the stations lsted below. ‘Thero is; of coursa, no
actual gunrputly that these atations will maintain the constaney shown, but the
data indienie the high degree of confidenee ibat can be placed in them, - Tha
transmitted frequencies from, the atandard frequency statioos can be utilisod for
palibrating frequency meters. and oifer rﬁpumi.-w Ly the Emcudum given io
Bureau of Btandards Letter Cireular No. 171, which may be obtained by o person
having actusl use for it upon application to the Bureay of Standards, Department
of Comwerce, Washingtom, D, G,

L]
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1
CONATANT FHEQUENCY BTATIONE

The lst of “Constant frequency stations” given below mlg-plﬂmnntu ihe li=t
of “Standard I'm&uuncy stations.” The transmitted waves from the stalions
In nither llet should ba of value to the publie as frequeney standarda beeauso of
thrir constancy and closo adhersnee to the leensed values. Thoe Buroau af
Btandnrds makes regular mensurernents of the tranemitled frequencica of the
standnrd frequency stations only. The constant frequoncy stations in the
following supplemontary list do not carry ihe same assimnes of rolisbility ne if
the tranemitted waveés ware regularly messured by the Bureau of Emndmi, but
-it ia probable that if mepsurement data were avallable many of tham would
show the samo gonstancy as the standard (requency etatlons.

Tha fundamental requirement of n brondessting station for ineluslon in tho
following liat is the Emilnyp:mnt of n speeial devies for eontrolllng or aheclking
the frequency, tho calibration of euch a device being in agreement with the
bureau's froquency standards. The gpecial device may be aatomatie pleso-
conlrol, a piezooscillatar, plezoresonator, or frequency indientor. Stations not
intluded in this list nor in the list of stenderd frequency stations, which use one
af the special deviesy for frequency regulation, are invited to tominunleata with
‘the Burcau of Standards requeating s copy of Letter Ciroular 214, Requirements
of Constant Frequency Btationa. -

Fre- | Wave | A tikd fag [tT
Etatlon Qwimr Lositlan.  |ongmy! Jeoern | © PRV [0 Squancy,
cpelen 1. Meler
W HLO Bamnkera Lifts Go.. - ..__..| Dea hialnes, Town. .. nia | & ' FPlatneaellator,
EFAT | Btepligny College. . cerenesa| Columble, Mao...... 600 | 4087 | Frequen Endlul:-r an<
WOO | Pulmer School of. Chirce | Dovenport, Town...] 60| &8 Pm?&:n
WTIO ']‘r!:l::]gr'l Iostiranea Co...| Hortford, Comn, 2o, | 4184 Tha,
WALAG | Ohicago Dally Newp...... Chicago, M. eeeee B T T I‘rﬁqn.uﬁnr :Imlh:.ll:nt. type
EPO Fala Bros. and the Cliga- | Bun Fraockco, Calit.l 70 | 438.3 Freqnancy inticutor,
wWLW EEE'F Rndis Corpore- | Harrlson, Oblg...... Tin Y ATL3 | Freguensy Indlestor sod
WCC0 | Wabbam-Crmby Co,....| B Puul Mlnneape | 70 | 410.4 Plarosctantar.
WTAM I}wmm: Blorngn Eatlary mnhmd?ﬁhin_._. To| wedi| - Do
WEAK e, )
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SEEBBIEEE
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WD | Moody Bt Tnetitts of | Obleage, 0.1 3, 288.3 | Tlasoasclater.
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RNEFERENCES TO CONRRENT NTADlO LITERATORE

This iz o montly lst of ‘refarences propared 'I.E the md]ﬂ- Inboratory ot H:-u
. Buroaw of Btandards and is intended to cover the more impariant papera
interest to professional radio anglnears which have recently ap Fﬁ
fonls, books, ele. The number at the left of each refarenca ¢ fes thc mnm
h{ Radient in secordance with the schemo presented in A Dreeimal Classifieation

io Hu bjectr—An Extension of the Dewey Byetom, Bureau of Standards

Clreular No, 138, a copy of which may be obtalned for 10 cenls from the Buperin-
tondent of Documenta, Covernment Printing Office, Washington, D. Q. Tho
varfous articles llsted below are not obtaineble from the Buresu of Btandards.
‘The varlous perfodicals’can be consulted at large publio libraries.

Hoag, .fmih- sommundeadicn

R o Hoalongd, E, K, Tha mdio bk, Abatacted In Dadls Bnosd A 17,
Dwﬂapump:&u?thumhm Telempo, 10, . roaceut, 18, Apdl, Frica

TLo0).— Radia prigciples
Hix4  Berelt, O T Ith %
D g LSO e e b Bl A e e %ﬁ“““““w TR Tertoms
Bras Dia .uuh eltazn tnm ’:J-.u rund 1 din :e.'ma» 1x'r, it IL ghart wnve statiom az
::u-u'l 1:! erd s mq-ind in Germeny) chrichtan Technlk, i op. 7

.T
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BuLT of 'rrﬁmuauu du.r Ausb :L”]:: Wellen uber din,
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oo L]
Rid Tha L aga i Mmug{htﬁu—-—ﬂﬂdmﬁl ﬂnn.u-rmrn]_l taken in difercat parts of tha
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